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WITH ONLY ONE EXCEPTION,
THIS IS THE MOST REMARKABLE

TAPE DECK IN THE WORLD.
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But without exception it's the most remarkable cassette
deck.

Today, a thousand dollars or more is standard fare for a
professional quality cassette deck. But when Pioneer de-
signed the new CT -F1250, they not only raised the perfor-
mance standards of high quality decks, they also lowered the
standard price.

Metal tape capability is something most new high quality
cassette decks have in common. But while many of them
have just been modified for this advancement, the Pioneer
CT -Fl 250 has been specially designed for it.

Instead of the two heads found in most metal capable tape decks, the CT -F1250
has three. And it's these three heads that keep us way ahead of the competition.

Our new "small window' erase head makes a big difference in making sure all
metal tapes are wiped completely clean. And our Uni-Crystal Ferrite recording and
playback heads give you greater frequency response and better wear -resistance
than the ordinary ferrite and Sendust alloy heads you'll find on most other tape
decks.

But you don't get distortion -free recordings just by using your heads.
Instead of the single capstan tape transport system you'll find on some tape

decks that are nearly twice the price, the CT -F1250 has a closed -loop dual capstan
system, similar to that found in our remarkable RT-909 open -reel deck. This system

keeps the tape
in perfect con-
tact with the
heads at all
times. So you
are assured of
getting every-
thing that's on

the tape. Nothing more; nothing less. What's more, the CT -F1250 has a Quartz -
Locked Direct Drive capstan motor that senses the slightest deviation in speed and
automatically corrects it to keep wow and flutter down to an unbelieveable 0.03%.

It's engineering innovations like these that make the CT -F1250 so remarkable.
But equally remarkable are the features that make the CT -F1250 so easy to operate.

Like our specially engineered Tape Calibration System that lets you quickly set
bias level, Dolby adjustment, and record equalization for the best possible signal-
to-noise ratio, the lowest distortion, and the pest high frequency response.

And our 24 segment Fluroscan meter that works on Pioneer's own micropro-
cessor to give you a more accurate reading of what you're listening to. It even has

Peak, Peak Hold, and Average Buttons that let
you record without fear of overload.

In addition Pioneer's CT -F1250 has a digital
brain with a memory that controls four differ-
ent memory functions. Plus pitch control. Mic/
line mixing. Independent left/right input/

Pioneer's 24 -Segment
Fluroscan Alet,

gives you
Ill Stan tdllcOtIS pit tut,

ter f, hat 10u'it
listening
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(1i) PIONEER®
bring it back alive.
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output controls. And more.
By now, it must be obvious that the

CT -F1250 was designed to push up the limits
of cassette deck performance. But only
Pioneer would do it, without pushing up cas-

Pioneer's easy -to -use Tape Calibration System
guarantees optimum performance from every tape. sette deck prices.
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trol that lets you listen to music in perfect pitch
even if it was.far from perfectly recorded. Four
different bias/equalization selections so you
can use many tapes and get maximum perfor-
mance from them all.

Obviously these advancements are very
impressive. But there's still one thing even
more remarkable than the technology we fea-

Independent bias and equalization forture. Its the price we feature. /711 imum performance from any tape.
Enter No. 28 on Reader Service Card

But without exception it's the most remarkable reel-to-
reel.

Today, many audio manufacturers are putting a lot less
into their tape decks and charging a lot more for them. But
when Pioneer designed their new RT-909 open -reel tape
deck they made certain it had every conceivable feature an
audiophile could expect.

And one feature that was totally unexpected. A reason -

Pioneer's Closed -Coop able price.
Dual Capstan Tape Transport Even if you pay $1500 or more for a so called "prates -System ensures constant

tape to head contact. sional quality tape deck, you, ll probably still be getting a
conventional single capstan tape transport system that is prone to wow and flutter.

Pioneer's RT-909 has a specially designed closed -loop dual capstan system that
isolates the tape at the heads from any external interference. So you get constant
tape -to -head contact. And constant, clear, accurate sound.

And while many of the expensive new tape decks have old fashioned drive
systems that drive up heat and distortion, the RT-909 doesn't. Instead, it has a far
more accurate DC motor that generates its own frequency to correct any variations
in tape speed. And keeps wow and flutter down to an unheard of 0.04% at 7%2 ips.

What's more, the drive system of the RT-909 is unaffected by fluctuations in
voltage. So a drop in voltage doesn't mean a drop in performance. The RT-909 also
has a logic system that ensures smooth, accurate speed change.

Most pro-
fessional qual-
ity tape decks Pioneer's 24 -Segment

anare designed ! !! IU!lI!lII!UI I +r
gives

vestnFluroscan

Meter!_! ! i aneous pi cturefor use outside R ;,;,;,;;,: :. of hat

the home. So - - -
the conven-
ience features
most audiophiles enjoy are nowhere to be found. The RT-909, on the other hand,
offers automatic reverse, automatic repeat, and a timer controllable mechanism
that lets you record a midnight concert even if you can't stay awake for it.

Examine our heads and you'll see Pioneer engineers at their very best. Our
playback heads, for example, have a new "contourless" design that makes them
more sensitive. They increase frequency response upwards to 28,000 hertz, and
extend it all the way down to 20 hertz. So you not only get greater range than any
other tape deck, but also any other musical instrument.

Of course, these features alone would make Pioneer's RT-909 quite a remark-
able tape deck.

But the RT-909 also has a Fluroscan me-
tering system that gives you an instantaneous eh PIONEER
picture of what you're listening to. A pitch con- We bring it back alive.
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SC -2 gives
your cartridge

more than
The Finger!
The famous SC -1 stylus

brush (standard of the record
and hifi industries) now has a
synergistic fluid called SC -2.

SC -2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine -metal cantilevers
against the corrosive effects
of many other "cleaners."

The Discwasher SC -2
System. Stylus care you can
finger as clearly superior.

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC
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Introducing another Sony only. The MDR series open-air
headphones. The smallest, lightest stereo headphones avail-
able today. Or tomorrow.

With our lightest at 40 grams, you will barely know you're
wearing them. Yet the sound is
dynamite.

Through a remarkable new audio
breakthrough, our engineers have
succeeded in reducing big -head-
phone technology down to the size
of your listening channels.

The MDR series headphones'
airy spaciousness delivers absolute
clarity through an ultra -small driver

unit that produces more than three times the energy of con-
ventional circuits. And a new high -compliance diaphragm
accurately reproduces the 20 to 20,000Hz bandwidth and
improves low -range response.

That means you can listen to the
heaviest of music for hours. Lightly.
And know that you're hearing
every nuance of the original
recording from deep bass to the
highest treble.

Listen to our new MDR series

1111°.)

headphones. STEREO HEADPHONES

They're light.
And heavy.

Enter No. 35 on Reader Service Cad



Discover the incredible accuracy of Sennheiser HD 420 Open -Aire' headphones.
By combining exotic materials with advanced electroacoustic technology, we've
done for personal listening what our world-famous studio microphones have done
for professional recordng. In a new ultra lightweight design surpassing even the
performance of the HD 420s predecessors (which were also top -rated and rave -
reviewed). With improsed transient characteristics. Smoother, more extended re-
sponse. Clarity surpassing even the most expens ve speakers. And comfort so
great, the only thing you'll feel is the music. SENNHEISERTry a pair of HD 420s (or our top -of -
the -line 430s) at your Eennheiser dealer. ELECTRONIC CORPORATION

Hear what it's like to wear a concert. 0 Zest 37th Street New York, NY 10018
(212)239-0190

Manufacturing Plant 13ssendorfll-annover. West Germany © 19E0, Sennheiser Electronic Corporation (N Y

'Manufacturer's
suggested
retail price

THE 400 SERIES
FROM SIARE:

FOR ALL THE SOUND
THERE IS TO HEAR

Pronounced C -R
HAUT PARLEURS DE FRANCE/LOUDSPEAKERS FROM FRANCE

CALL 516-585-2300 FOR THE DEALER NEAREST YOU

80 13th AVENUE, RONKONKOMA, N.Y. 11779
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The continui g story
of TDK sound achievement.

Part Four.

In previous chap-
ters we've tcldyoá about
the technological break-
throughs that make TDK tape so
outstanding. We've shown you
how TDK tape is wound on a perfectly
circular hub clamp assembly for the
smoothest possible flow of sound. But
the perfection of :he first two phases
would be wasted effort if tape travel
were inconsistent or slowed down by
excess friction. Part Four, the TDK bub-
ble slip sheet, is cne of our unique
answers to reducing friction. On it
rests TDK's reputation for smooth -
running sound.

TDK engineers painstakingly stud-
ied tape travel. They found the edge of
the tape comes into
direct contact with
the cassette at sev-
eral points. At any of
those critical spots,
the tape can be
slowed down, tilted
away from the paral-
lel, side-tracked or
damaged. The need
to reduce friction
was evident. And it
had to begin where the tape edge
makes contact with the shell.

The TDK ship sheet first came into
existence as a flat piece of paper. Our
engineers knew it had to do more than
reduce friction. It also had to maintain
constant tape speed and perfect tape
winding. Two formulations met the
exacting TDK standards. Ultra -thin
paper coated with silicone. And teflon

Running analysis of TDK bubble slip sheet

coated with
a fine layer of
graphite. To further diminish the
area of contact between tape and
slip sheet, our engineers created
the bubble concept.

Each TDK
bubble slip
sheet is com-
puter -designed
with twenty
bubbles of vary-
ing diameters.
Each bubble
slip sheet is
manufactured
to micron toler-
ances to guar-

antee uniformity in height.
In operation, the TDK bub-
ble slip sheet maintains a
constant running angle for
the tape, minimizing fric-
tion. Tape winding is even
and consistent. Your music is
recorded and played back in
a safe, reliable environment.

Music is what it all

comes back to.
That's why TDK consid-

ers all parts in a cassette
equally important. And why

every effort is made to achieve a per-
fect interplay between them. It's an
achievement you'll hear every time you
play your favorite music on TDK.
Music is the sum of its parts.

TCOK.
© 1980 TDK Electronics Corp.. Garden City, N.Y. 11530 Enter No. 38 on Reader Service Card The Amazing Music Machine.



The secret of Onkyo.
You'll find it in all four of our new stereo tape decks.



Let Onkyo transport you to a world
beyond electronics ... to a world of
more perfect sound. Where you'll
hear music of such stunning purity
and richness, that you'll forget
you're listening to an audio system.

That's the secret of Onkyo ... and
Onkyo's dramatic success. The
unique ability to take you several
steps beyond pure technology .. .

to experience more exciting sound.
And you'll find it in all four of our new
stereo tape decks.

The Onkyo TA-630DM is an
outstanding example. It achieves
performance heights only hinted at
in the acclaimed Onkyo TA -630D.

In 1979, independent testing

The Onkyo TA-630DM

confirmed that the TA -630D out-
performed all 19 cassette tape
decks in its price range ... placing
first in both sound quality and value.
Now even more innovations have
been added in the TA-630DM, to
widen Onkyo's lead still further.

Not only have we designed -in
metal tape capability ... using a
newly developed high-perfor-
mance hyperbolic S&S sendust
record/playback head ... but we've
also fully redesigned the record
system electronics to take fullest
advantage of metal tape's much
improved dynamic range.

The feature -laden TA-630DM
also employs Onkyo's exclusive
"Accu-Bias" control system ..
which assures that every recording
you make is superior ... regardless
of tape -type or brand.

Built-in tone generators in the
TA-630DM let you sense each
tape's unique bias requirements .. .

guiding you to the precise setting
for optimum sound. Brighter high
notes are the reward.

The TA-630DM's Dolby* noise
reduction system, with switchable
MPX filter, even lets you decode
Dolby* FM broadcast signals for
more brilliant off -air recordings.

Other important features include

... memory rewind, full auto stop, a
timer start/pause function, and two
large peak level VU meters.

Throughout, the system has been
engineered for extreme reliability
and long service life ... from its
precise and rugged phase -locked
loop (PLL) servo DC motor drive
system, to its richly designed
electronic control systems.

Equally impressive is the
elegant new Onkyo TA -2050.. .
an advanced two -motor stereo
cassette tape deck featuring
"Accu-Bias", a Dolby* noise reduc-
tion system with switchable MPX
filter, full metal tape capability, and
soft touch controls. It too delivers
more perfect sound.

The TA -2050 utilizes a full logic
direct drive motor transport for ex-
tremely high reliability with minimum
wow and flutter. A separate motor
handles fast forward and rewind
functions. A special Hard-Permalloy
record/playback head ... and a
ferrite erase head ... provide
optimum performance with all types
of tape, including metal.

Two valuable features of the
TA -2050 are its instant muting and
automatic fade in/fade out control
systems ... which permit far more
professional recording effects. Mus-
ical passages can be "cut- n" or
"cut-out" instantly. Sound passages
can be "faded -out" or "faded -in"
smoothly. And cassettes can be
recorded right to the end . .. then
rewound a short bit to overlay a
professional "fade-out" effect.

The Onkyo TA -2050 also features
a memory-stop/memory-play sys-
tem, a timer mode selector, special
"peak -hold" meters for added pre-
cision and convenience, and full
remote control capability with the
optional RC -5 remote control unit.

Many of the same innovations
are found in the Onkyo TA -2020.. .
a surprisingly affordable stereo
cassette tape deck with "Accu-
Bias" and metal tape capability.

The Onkyo TA -2050

The Onkyo TA -2020

The TA -2020 features a servo -
controlled DC motor, large VU
meters, a Dolby* noise reduction
system with built-in MPX filter, and a
convenient timer/pause button for
unattended operation.

Richly engineered to Onkyo's un-
compromising standards, no other
stereo cassette deck in its price
range provides such sound quality.

The Onkyo TA -1900 represents
an incredible achievement ... in
both performance and economy. It

The Onkyo TA -1900

puts full high fidelity metal tape
stereo within easy reach of even the
entry level audiophile.

The TA -1900 features simplified
soft -touch controls, three position
Bias/EQ switches to maximize tape
performance, Dolby" noise reduc-
tion circuitry, a Hard-Permalloy
record/playback head, a ferrite
erase head, and a DC servo motor.

Without exception, the Onkyo
TA -1900 is the most affordable qual-
ity tape deck in audio today!

Styling of all four new stereo
cassette tape decks is superb.
Brushed silver metal with elegant
appointments. The TA-630DM
resembles Onkyo's top -of -the -line
TA -2080... while the other three
models debut Onkyo's dramatic
new slim -line design.
Onkyo USA Corporation
42-07 20th Ave., Long Island City
N.Y. 11105, (212) 728-4639
*TM of Dolby Laboratories
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etc.Edward Tatnall Canby

"What is the future of classical re-
cording?" With that somewhat grandi-
ose question I recently began a late -
summer trilogy on a subject particular-
ly dear to my musico-audio heart,
which loves the ancient LP record as a
very old friend, a friendly medium
that, as we all know, can never, ever,
be purely digital, any more than, say,
you can motorize the horse. Digital is a
horse of another color altogether and,
in spite of all the
talk, is not yet with
us. We still have the
LP and will con-
tinue to make use of
it during what I have
called the Great In-
terim, until a true
all -digital disc sys-
tem appears at last
to replace the LP for-
ever.

A bit of recapitu-
lation. In August I

promoted what is

surely my most im-
portant thought in
this series to date:
Why classical music
is so important in
the audio field and
in the consumer hi -ft
industry, consider-
ing that it makes up
such an insignificant
proportion of total
recorded music
sales. I've said my all
on that subject and
will say no more. See
the August issue.

In September I took an oddball look
at the immediate future of our present
hi-fi sensation, the audiophile LP

record, a worthy collective endeavor
so full of happy contradictions that I

can't see how it can avoid phasing it-
self out before very long, by virtue of
its own success. How can you have a
specialized, special -care, limited -pro-
duction disc that becomes so popular
that it proliferates into near -mass pro-
duction? How can you perpetuate a
special kind of disc for hi-fi listeners
when in truth all first -line records
should provide first -line quality?

And so the audiophile LP simply will
become the expensive first -line stand-
ard LP disc as everybody and their
brother applies undoubted competi-

tive skill towards successful produc-
tion of better quality LP records at
much higher prices. Inevitable, what
with such as Columbia and RCA now
joining the club, not to mention liter-
ally dozens of smaller outfits. Fun and
games, as we always say, and I am all
for it, whatever the chosen designa-
tion. We have needed a genuine, com-
petitive improvement of quality in the
finished LP disc for a long, long time

and if it had to come via the term au-
diophile, I am perfectly happy.

N.B. There just might come a day
(disturbing thought) when a block-
buster of a still newer idea takes hold:
Audiophile records at low prices.
That ploy appears periodically in al-
most every commercial field, and if it
is timed right and the product is right,
there is success. Top-flight engineering
can be applied in this way, too, as we
ought to know. Remember Concert
Hall's MMS (Musical Masterpiece) re-
cords? Remember Nonesuch at a dol-
lar an LP, around 1963 or so? Remem-
ber Columbia's 78 price cut in the ear-
ly 1930s to a dollar per shellac? And do
not forget that large and quiet organi-
zation called MHS (Musical Heritage)

which right now is producing first -
quality LP records at a price you won't
believe if you haven't paid it - mail
order.

There is absolutely nothing we can't
do in the area of better quality if we
really want to apply our skills, engi-
neering and merchandizing, with the
proper acumen, and it does not really
matter whether the price is extra high
or extra low. It can work both ways.

I am, of course,
speaking still within
the present standard
operation according
to the LP system.
The entire audio-
phile movement
moves within that
system and its very
strict analog limita-
tions. The LP is a real
bottleneck but, I

think, a benign one,
like the bottlenecks
we find in every
flask of good wine.
Surprising what
good things can get
past those narrow
necks, when the
product is right.

Frisco Discs?

While I'm at it, I

must purvey another
analogy concerning
the audiophile disc.
I am just back from
vacationing in chilly
San Francisco, the
city of dizzy heights

and extreme pitches. It occurs to me
that the audiophile disc is much like a
San Francisco phenomenon, I noted
with amusement, since I have only
seen the same in European towns of
enormously greater age. Paved streets
so steeply inclined that there are steps
alongside to keep pedestrians from
sliding downhill on their behinds. In
San Francisco the cars don't use the
steps; they climb straight up, then veer
crazily sidewise and park at an angle
you don't dare believe. To get in or out
of either door, up side or down side,
takes an athlete's strength and a lot of
courage. I really gasped as I watched
two elderly tourists trying to turn their
Cadillac around at the top of one such
hill. The wheels were splayed out and

8 Illustration: Leo Pando AUDIO  NOVEMBER 1980



The best for
both worlds

The culmination of 30 years of Audio Engineer-
ing leadership -the new Stereohedron"

XSV/5000
One of the most dramatic developments of car-
tridge performance was the introduction of the

Pickering XSV/3000. It offered the con-

sumer a first' generation of cartridges, combining
both high tracking ability and superb frequency
response. It utilized a new concept in stylus design
-Stereohedron, coupled with an exotic samarium
cobalt moving magnet.

Now Pickering offers
a top -of -the -line
Stereohedron car-
tridge, the XSV/5000,
combining features of
both the XSV/3000
and the XSV/4000.
It allows a frequency
response out to
50,000 Hz. The Exclusive Stereohedron Tip

The new XSV samarium cobalt magnet accounts
for an extremely high output with the smallest
effective tip mass. The Stereohedron tip design is
the result of long research in extended frequency
response for tracing of high frequency modula-
tions. The patented Dustamatic`R brush and stylus
work hand in hand with the rest of the cartridge
assembly to reproduce with superb fidelity all
frequencies contained in today's recordings.

Pickering is proud to offer the XSV/5000 as the best
effort yet in over 30 years of cartridge development.

-for those who can hear the difference"

A fresh new breakthrough in cartridge de-
velopment designed specifically as an answer
for the low impedance moving coil cartridge-

xLz/7500s
The advantages of the XLZ/7500S are that it offers
characteristics exceeding even the best of moving
coil cartridges. Features such as an openness of
sound and extremely fast risetime, less than 10µ, to
provide a new crispness in sound reproduction.
At the same time, the XLZ/7500S provides these
features without any of the disadvantages of
ringing, undesirable spurious harmonics which are
often characterizations of moving coil pickups.

The above advantages provide a new sound
experience while utilizing the proven advantages of

the Stereohedron
stylus, a
samarium

cobalt
assembly,

a patented Pickering
Dustamatic brush, with replaceable stylus, along
with low dynamic tip mass with very high com-
pliance for superb tracking.

So, for those who prefer the sound characteristics
attributed to moving coil cartridges, but insist on the
reliability, stability and convenience of moving
magnet design, Pickering presents its XLZ/7500S.

® PICKERING Two new sources
of perfection!

For further information on the XSV/5000 and the
XLZ/7500S write to Pickering Inc., Sunnyside
Blvd., Plainview, N.Y. 11803.

from Pickering
Enter No. 37 on Reader Service Card



Empire's EDR.9
The Phono Cartridge
Designed for Today's

Audiophile Recordings

Direct -to -Disc and digital re-
cording have added a fantastic new
dimension to the listening experi-
ence. Greater dynamic range, detail.
stereo imaging, lower distortion and
increased signal-to-noise ratio are
just a few of the phrases used to de-
scribe the advantages of these new
technologies.

In order to capture all the bene-
fits of these recordings, you should
have a phono cartridge specifically
designed to reproduce every bit of
information with utmost precision
and clarity and the least amount of
record wear.

The Empire EDR.9 is that car-
tridge. Although just recently intro-
duced, it is already being hailed as
a breakthrough by audiophiles, not
only in the U.S., but in such foreign
markets as Japan, Germany, Eng-
land, France, Switzerland and
Sweden.

At $200, the EDR.9 is expensive,
but then again, so are your records.

For more detailed information
and test reports, write to:

Empire Scientific Corporation
1055 Stewart Avenue

Garden City. New York 11530
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curled under, on the shaky verge of an
upset. Phew!

Those San Francisco streets and the
busy cars that climb up and park pre-
cariously at the top represent the fast
progress of audio and recording. (See
how my mind runs on business even
when I'm on vacation?) High powered
and high risk, recession or no (see
Whyte for August). I tried to walk
straight up one such street like a car,
but my feet were so bent and tortured
I had to take to the steps. Ha! The au-
diophile disc is like one of those steps,
I said to myself, gasping for breath. A
sudden, all-out burst of technological
progress straight up, then forward on a
dynamically flat and workable plane.
That's where we are in audiophile
discs right now. But note that the
overall rate of audio progress keeps
right on climbing at the same steep
angle, and pretty soon the step finds
itself back at grade, and so we need
another sudden step forward. Get me?
I rather like the analogy.

For The Present
Of course, for that next big step

we'll have to find a new name. By
then, almost every LP disc will be
called audiophile, just as all beers are
superior products (according to the la-
bel) including the low-priced super-
market specials. Just had a drink of the
latter and it was lousy beer.

Now, folks, let us set our friends and
relatives straight on this digital busi-
ness. It used to be that my non -hi-fi
acquaintances were incessantly after
me, the "expert," as to what kind of a
stereo they should buy at, say, $150 for
the whole. Now it's different. What
they want to know now is whether
these new digital discs will play on
their present system. Yes, Virginia, they
will play on your present stereo be-
cause they aren't digital at all. They are
merely audiophile.

So please tell your intelligent, if
unknowing, friends that while our
present audiophile discs are indeed of-
ten superb, there is no such thing as a
purely digital LP and never will be. I

will not say that current publicity is
mendacious, it merely misleads. All in
a good cause. Everybody is hopping
out there to buy expensive digital re-
cords and wondering why, strangely
enough, they sound like very good
LPs. What else? That's what they are,
and often worth the money; you can
tell 'em so.

Imagine having to write this out in
an audio magazine! You think you
know all about it, but go ask your
aunt, whose IQ is 147, and you'll find
out what I mean. A sea of digital con-
fusion.

I do not need to speak at length -
write at length - concerning the one
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alternative to the audiophile disc that
now exists via the LP system, to keep
us all going during the Great Interim
- pending true digital. I wrote at
length about it in our December, 1979
issue and so did the chief purveyor of
the system in a more technical article.
This is, of course, the dbx-encoded LP
disc, somewhat analogous to the Dol-
by cassette.

The reason the coded disc is impor-
tant is it manages to break through the
LP bottleneck as no audiophile LP can
ever do, and this is in fundamental re-
spects that take us a long way towards
the ultimate parameters of the all -digi-
tal consumer disc that we do not yet
have. The price is a decode circuit, at
the moment only available as a sepa-
rate small component, although it is

handy and simple to use, but just may-
be an extremely minute cost in sound
quality, immeasurably small (nonexis-
tent for my ears).

For this micro -cost in sonic quality
- if there really is any audibly percep-
tible loss - the advantages of the
coded LP disc are enormous and go
beyond anything that any audiophile
LP can offer in a number of fundamen-
tal respects. Since my December, 1979
discussion I have heard most of the
currently available coded LPs in my
home via my system and the little de-
coder, and I continue to be enormous-
ly impressed by the potentialities of
this state -of -the -audio -art system of
compression -expansion, mirror image.

What advantages? Simple enough.
The greatest, without the slightest
doubt, is the elimination of noise. Un-
canny. All audible traces of continu-
ous LP hiss are completely removed,
along with print -through and groove
echoes of the sort that many of us find
musically painful, however faint.
Moreover, those .hideous loud pops
and ticks and wide smears of irregular
surface noise, if not totally eliminated,
are reduced to the most polite little
sounds you ever heard, wholly unob-
jectionable. When you push the "De-
code" button, you think you are turn-
ing your entire system off. Yet when
the recorded music begins, it can be
startlingly loud.

With an encoded LP disc there is ab-
solutely no "turning" rhythm at all, no
sense of a record being played. Just
music. On my reviewer's rating scale
this rates an accurate A++, as I have
observed before. The coded "surface"
is simply off scale. There is no surface,
as far as the ear is concerned. Is that a
boon!

Second (and some put this first), is
the suddenly widened dynamic range.
From a maximum in the 60s for even
the best standard LP, the coded disc
jumps out to 85 dB. That is only slight-
ly short of the dynamic range found
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We fit the same.
But we perform so

much better.
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 olds. Be-
cause tapes are manufactured to very different
quality standards with different materials and
technologies, Fuji's performance is unique.

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

1:9
VIDEO ASSETTE

VOSI
1120

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 -improved dynamic range and
sound quality comparable to studio open reel
recordings.

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

AIM 171
One brand fits all. Better.

Magnetic Tape Division
Fuji Photo Film U.S.A., Inc.

350 Fifth Avenue,
New York, New York 10001

(212) 736-3335



á like music.
11is eo

our six -year asso-
ciation with optimally
vented speakers based
on the theories of

® A.N. Thiele - speaker
designs first introduced
by Electro -Voice in 1973.
The Interface:C offers
you a unique combination0 of high efficiency and
high power capacity- the
only way to accurately
reproduce the 120 + dB
peak sound pressure
levels found in some
types of live music.

The SuperpomeTM
tweeter, an E -V exclusive,
and the VMRTM vented
midrange driver, the first
to apply optimally vented
design to mid frequen-

hacies, 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 II at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the

-lnterface:C Series II is
the one you'll buy.

0= It sounds

 InterfaceC Series
u)th fulfillment f

I II

Ey Beciroifoic&
a Qulhan company

600 Cecil Street, Buchanan, Michigan 49107

on digital tapes and prototype digital
discs. Sometimes, musically speaking,
this is hair raising. At other times, dif-
ferent music, it is only marginally im-
portant. We don't always need that
vast, almost -digital dynamic range for
a lot of our listening - hence my rea-
son for placing it second. Total silence
is more important, not only for its free-
dom from aural irritation but because
it brings out such marvelous tiny de-
tails in the recording, both in loud pas-
sages (greater inner clarity) and soft.

I need say no more, except to note a
third enormous advantage for the en-
coded LP in the coming period before
we get to true digital home discs. That
is the fact that the encoded release
can bring to the LP medium a great
deal more of the original dynamic
range, not to mention silence, than
any standard or audiophile LP. That is
what is now being done in the first up-
dating of the encoded disc, via reis-
sues encoded from many different
record labels out of past and present
top-level master recordings.

Parallel Yet Merging
Perhaps even more important is that

the new digital recordings can also be
and are being issued 'in the coded
form, thereby bringing to the LP a
great deal more of the digital essence
than is possible through the standard
audiophile LP. In fact, there is no rea-
son why the audiophile movement
and the encoded LP cannot merge,
and indeed they are doing just that in
a widening area of top-flight record-
ing. You'll find alternative parallel is-
sues, coded and uncoded, as in other

times of dynamic change in the record
business.

I can easily see how this may devel-
op. Can't you? Decode circuitry built
into more and more components,
eventually becoming automatic in
preamp departments, as Dolby in most
cassette players. A slow phase -out of
standard releases in favor of encoded
discs, to suit the state of current home
equipment. We've been here before.

At the moment, the coded disc is
not in the audio spotlight. You have
scarcely heard of it. Good reason. We
are still in the throes and the joys of
the audiophile disc, the "digital" LP.
And please, one sensation at a time.
But as I say, time will pass and we will
need a new and drastic step upwards
in the LP if we are to keep things dy-
namic in the continued absence of
true digital playback for consumers. As
I figure it, this can only come via a pro-
cess as sonically radical as the encoded
LP disc, whether from analog or digital
masters, or even direct -encoded -to -
disc - how about that? I think it's en-
tirely feasible.

So do not let the fact that present
encoding is the exclusive property of
one company affect you at all. For-
tunately, there are many record labels
being encoded with more to follow,
and there is no reason why the process
itself might not be licensed out, even
if this company does turn out to have
a technological de facto semi -monop-
oly, in the manner of the Dolby -en-
coded cassette. These things get
around, one way or another, when the
need for them is real. We are desper-
ately going to need a next (and per-
haps final) LP step. This could be it. Ltl

OBITUARY

John E. Volkmann died on July 9,
1980, following a short illness. For over
30 years, Mr. Volkmann was in charge
of advanced acoustic development
and theater engineering activities at
RCA, Camden, N.J. He specialized in
the development and application of
large auditorium loudspeakers and
stereo sound systems and he consult-
ed on architectural, electronic and
acoustic problems.

Design and development projects
on which he contributed his expertise
include: Stereo sound systems for the
John F. Kennedy Center, Washington,
D.C.; Radio City Music Hall, N.Y.; the
Hollywood Bowl; Jones Beach Marine
Stadium, N.Y.; custom loudspeakers
for the New York World's Fairs of 1938
and 1964, and recording acoustics for
Walt Disney's "Fantasia."

Mr. Volkmann pioneered the con-
cept of variable acoustics which he ap-
plied to the design of RCA Recording

John E. Volkmann

Studios, N.Y., and he provided the
acoustic design for RCA ttaliana's
364,000 -cubic -foot Studio A (the first
and largest room ever built for record-
ing full-scale operas and symphonic
orchestras).
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Performance'nd -eliabitity. That's why 73 of tie top 100
radio stations t.iEt use turntables use Technics direct -:rive
turntables. In -ac-. cf those s-ations surveyec by Opinion
Research Corporation, Technics was chosen 6 to 1 ever our
nearest competit r.

Why did s -a _icn eng neers choose Techni `s direct drive
"Low rumble'"-as low as 79 cB. "Fast start '-as fast as
0.7 sec. "Worn. and flutter"- as low as 0.025%. "Direct criie
and constant speed"- ¿s constant as 99.998%. Perhaps
one engineer said it bes: when he described Techn.cs direct
drive as the "latest state cif the art"

But Technics state of tie art goes beyond performance

Station engineers also depend on Technics direct -drive
turntables because of "reliability and past experience" as
well as "quality and durability" In fact, the most listened
to classi:al music station, WQXR in New York, has depend-
ed on Technics direct -drive turntables since 1972.

Ybu'll choose Technics direct -drive turntables for the
same i
the to

performance and reliability that's made Technics
ntable top radio stations use. And there are eleven

Techn es direct -drive turntables from manuals, to semi-
automatics, to fully automatics, to changers. Starting at
5125 to 5600 (Technics suggested retail prices). So listen to
Technics and hear the Science of Sound.

Technics
The science of sound

Enter Na. 39 0, Reader Service Card



Recording engineers
rely on Crown amps

to make better music.

THE BARN Recording Studio, Alexandria. Indiana.



So can you.

CROWN IN THE STUDIO

The recording engineer, who em-
ploys both art and science to create
the final tape, does not listen to the
music "live" while he is recording.

He wants to hear the music in the
same way you will hear it. So while
he's creating the final recording,
he listens to the output of his mixer
board through a carefully selected
speaker/amplifier system in the
control room. The system is identical
to those available to you at quality
audio dealers.
BILLBOARD Magazine, each year,
surveys U.S. recording studios
to determine brands of equipment
used. Year after year, the #1 power
amplifier has been Crown, selected
by more recording studios to drive
monitor speakers than the next three
brands combined.

MIX Magazine publishes equip-
ment lists for U.S. recording studios.
Again, the favorite brand of power
amplifiers is Crown. Most interest-
ing is the fact that
as you consider
studios with

more sophisticated capabilities (16
or 24 track and up), the proportion of
studios selecting Crown as their
only monitor amplifier increases. The
more experienced the professional,
the greater is his reliance on Crown.

The music which is so important
a part of your life was probably
first heard by a recording engineer
through a system powered by Crown
amps. We think it makes good
sense to use that same Crown qual-
ity when you're listening to that
music at home.

CROWN AT HOME

The Crown Information Package
tells all about Crown and its prod-
ucts, and is possibly the finest
collection of audio information easily
available to you from a manufac-
turer. In over 50 pages, we have
included Crown technical papers on
audio concepts, discussions of
product design and operation, prod-
uct reviews from publications, speci-
fications, prices, dealer locations -

and much more. Many
illustrations are

in full color.

i i crown ° o,

Product shown with options

To order the package, send three
dollars with the coupon. If it's not
worth it, send it right back. We'll
refund your money.

Or you can, if you wish, simply
check our number on the reader ser-
vice card in this magazine, and
we will send you -free -a listing of
nearby Crown dealers. They have
much of this same information for
free. They are also very knowledge-
able about Crown amps, and would
be pleased to spend some time
discussing your needs for a better
system, and demonstrating our
products. It's worth your time to
visit them, just to keep up with
what's new from Crown.

CROWN AND GOOD SOUND

Whatever your taste in music- sym-
phonic, acid rock, chamber music,
pop, baroque, disco, opera or c & w-
it will sound more like it should with
Crown amps in your system. Since
the good sound of your kind of music
is important to your lifestyle, you
owe it to yourself to check out the
equipment that makes it sound
good in the first place- Crown.

crown
171B W. Mishawaka Road, Elkhart, Indiana 46514

Innovation. High technology American. That's Crown.

TO: Crown International
1718 W. Mishawaka Rd.. Elkhart, IN 46514

Here's my three dol;ars. Please rush my Crown amp
information package.

Name

Address

PO. Box No. Apt. No.

City State Zip



SERIES III
+ COMPATIBILITY
Series Ill and HIS precision pick-up
arms are suitable for all cartridges
having rfixing centres, weighing not
more than 12 grams and requiring a
tracking force not higher than 2.5
grams. They are adaptable to suit the
mass and compliance of the
cartridge, which may employ a
moving coil, moving iron, moving
magnet or any other generating
principle.

Series III arms are true low mass
designs with headroom to increase
effective mass as desired whereas
with high mass arms reduction is
generally impracticable.

We shall be pleased to send you
information sheet No. 24 which tells
you how to adjust effective mass to
suit your cartridge. It could make all
the difference to your listening.

W1 r '

I
r

The best pick-up arm
in the world

Write to Dept 1461 , SME Limited,
Steyning, Sussex, BN4 3GY, England

Exclusive distributors for the U.S:
Shure Brothers Incorporated,
222 Hartrey Avenue, Evanston,
Illinois 60204

and in Canada:
A. C. Simmonds and Sons Ltd,
975 Dillingham Road, Pickering,
Ontario, L1 W 3B2

Dear.tor
Auto Suggestion
Dear Editor:

I agree with everything Bob Curtis
said in the July, 1980 article "Keep
Your Car Stereo Safe" and I would like
to add the following suggestions: 1)
Mount speakers as inconspicuously as
possible - although my car has four
speakers, not one of them is visible. 2)
Never ever park your car while music
is pouring out because it will alert the
entire neighborhood that you have a
high-powered stereo. 3) Get a hide-
away (even motorized) antenna, or
lower your antenna as far as possible.

The point I'm making is - keep a
low profile and keep your car stereo!

Alan Crawford III
Devon, Pa.

More on Record Wear
Dear Editor:

In light of our recent research

hours with Discwasher's scanning
electron microscope, we feel that the
September article "Close Up View of
Record Wear" contains largely incor-
rect interpretations of the SEM photos.
Our experience indicates that Mr. Da-
vies has not photographed "holes" or
"conchoidal fractures" but rather dirty
records and vinyl pressing defects. We
are in communication with another
laboratory whose work with electron
microscopy on phonograph records
confirms our interpretation.

A detailed analysis of each photo
would be too lengthy for this letter
but a few critical points can be made
here. The stylus contact zone is shown
in many of the photos, and conchoidal
fractures are absolutely impossible at
positions significantly higher or lower
on the groove wall than the stylus
contact area. Yet Mr. Davies names all
of the similar -looking debris in the pic-
ture as holes or conchoidal fractures.
We can replicate his SEM photos with
dirt on unplayed records.

Groove shading can be readily inter-
preted with experience, and the "light-
ing direction" of the electron beam
clearly shows the "holes" to be shad-
owed identically to groove modulation
ridges. Analysis by seven engineers
from two different laboratories, all
very experienced in SEM work with re -
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cords, interprets the "holes" and "frac-
tures" as actual mountains of debris!

Two of the photos are presented up-
side down, and three photos clearly
show stamper -vinyl separation and
flow problems. Nevertheless, we be-
lieve the presence of dust and debris
unquestionably is destructive to
record surfaces. Mr. Davies only rein-
forces the fact that cleaning with
isopropyl alcohol does not pick up
these destructive contaminants, but
may actually "glue" debris to the vinyl.

Bruce R. Maier, Ph. D
Discwasher Laboratories

Columbia, Mo.

Hats Off to Prof. Lirpa
Dear Editor:

It seems what many audiophiles
want is some sort of audio "nirvana."
Since most manufacturers are only
able to offer real products, it is not
merely refreshing to review the prod-

offerings of Lirpa Labs, but damn
near enlightening. (See April, 1980 is-
sue.)

Could there possibly be a more dif-
ferent drummer than the one lashing
about in Prof. Lirpa's cranium? Profes-
sor, my hat is off to you.

Jay Mitchell
Columbus, Ohio

Tracking Down
Capacitance Alarm Systems
Dear Editor:

In the July, 1980 issue, there is an
article entitled, "Keep Your Car Stereo
Safe." In the article, the author, Bob
Curtis, mentions a type of alarm sys-
tem I have not heard of -a capacitor
system which reacts to human touch.

I have not found anything like this
for sale in all the years I have been
buying alarm systems for car and
home. If you have any knowledge of
where I can purchase such a system,
please let me know.

Eugene S. Sandow
Inglewood, Ca.

The Editor Replies: Mr. Curtis tells us
that the Mosier Safe Company sells
the capacitance type of alarm system.
Alternatively, you might try writing to
5DM Magazine (Security Distributing
& Marketing), 5 South Wabash Ave.,
Chicago, III. 60603 about other firms
which offer such a system.
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Will you still respect your speakers
in the morning?

Sure, they sounded great last night.
But the real test of a speaker system is

the morning after.

Will your speakers sweeten your morn-
ing coffee with Vivaldi, or will they make
you wish you'd never turned your stereo
on?

Do your speakers make you glad you're
alive, or do they serve only to remind you of
last night's excesses?

Some speakers are impressive when
played loudly. But a truly great speaker is
equally, if not more, impressive at low lis-
tening levels. "Loud" is desirable at times,
but a speaker to be lived with must do
much more.

For years, and without fanfare, ADS has
been building monitor speaker systems
for some of the most demanding sound
engineers in the music industry. ADS
technology is uniquely able to accommo-
date their diverse and challenging re-

quirements. This same technology, not
surprisingly, produces some of the finest
speaker systems available for home use.

The new ADS L730, for example, is a
direct outgrowth of ADS' continuing in-
volvement in digital recording technology.
An unusual combination of extended fre-

quency range, uncanny sonic accuracy,
razor-sharp stereo imaging and true-to-life
dynamic range, the L730 delivers untiring
musical performance. Although the sys-
tem is capable of shaking walls with clean,
undistorted sound, you'll appreciate it

most on those mornings when quality
counts more than quantity.

The L730 is only one of many ADS
speakers, all meticulously engineered and
superbly crafted. Your ADS dealer will be
happy to help you select the model which
best suits your purposes. For more infor-
mation and the name of the ADS dealer
nearest you, please write ADS, Dept.
AU -20 , or call 1-800-824-7888 (California
1-800-852-7777) toll free and ask for Op-
erator 483.

ADS
Audio for the
critically demanding

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



Empire Phono Cartridges
The Dynamic Interface series of car-

tridges includes six models embodying
engineering techniques which allow
the cartridges to be used with opti-
mum results in a wide variety of sys-
tems. Specific design achievements in-
clude a reduction of mass by 20 per-
cent for better tracking, particularly
with warped discs, inclusion of samari-
um cobalt magnets for higher output,
electrical matching to the low -capaci-
tance cables and phono inputs for
smoother frequency response, and a
two -point stylus -lock system for prop-
er orientation. The top -of -the -line
Model 600LAC has a specified re-
sponse of 6 Hz to 50 kHz and separa-
tion of 30 dB at 1 kHz and of 17 dB at
12.5 kHz. Recommended tracking
force is 11/2 grams, and tracking ability
at 1 kHz is 38 cm/S. Price: $175.00.

Enter No. 100 on Reader Service Card

Adcom Power Amplifier
Model GFA-1 stereo basic amp is

rated at 200 W average per channel
into 8 ohms over a 20 Hz to 20 kHz
bandwidth at 0.05 percent THD. A Bal-
anced Bridge (TM) configuration is

used for accurate and symmetrical
output of both the positive- and nega-
tive -going waveforms, while the toroi-
dal transformer minimizes stray mag-
netic field effects for lower hum and
noise. Other specs, per IHF-202A, are a
damping factor of 200 at 100 Hz, slew
rate of 80 V/ NS, and S/N of -90 dB at 1
W, "A" weighted. Features include
built-in whisper fan, overload protec-
tion, and thermal sensing relay. Price:
$400.00.

rarer no. Wooer 7WTVIGW a.0

Beveridge
Preamp/Power Supply

Model RM-1/RM-2 incorporates cir-
cuitry featuring wideband, accurate
RIAA equalization (1 Hz to 100
kHz, ±0.05 dB) and over 120 dB of dy-
namic range. The RM-1 preamplifier
uses only vacuum tubes in the signal
paths, with solid-state circuitry to in -

Enter No. 102 on Re

M&K Speaker System
The Satellite-Volkswoofer system is

a three-piece design incorporating the
Satellite -1 units which are designed for
minimum diffraction for good imaging
and transparency, and feature group
delay alignment via physical displace-
ment and crossover circuitry to 0.02
mS for smoother transients and accu-
rate imaging. The Volkswoofer is an

sure operating point stability. Speci-
fied frequency response is 0.15 Hz to
600 kHz, ±0.05 dB, with a maximum
output of 10 volts and 0.02 percent
THD. The separate power supply, RM-
2, provides 80,000 p F of capacitance to
three regulated stages. Each unit mea-
sures 9 x 31 x 9 inches. Price: $2,500.00
for both units.

ader Service Card

internally amplified, servo -feedback
system intended for biamplification
and features a 50-W amp, switch selec-
tion of any of three response settings,
and a separate volume control. Cross-
over to the S-1 is at 100 Hz, and re-
sponse above that point can be select-
ed from four separate input networks
and adjusted by means of two high -
frequency contours. Price: $895.00.

Enter No. 103 on Reader Service Card

18 AUDIO  NOVEMBER 1980



Test labs now use

an extraordinary new instrument to

evaluate reOrd playback performance.
A warped record.

Magazine tes- reports are usually
based on measurement, made with

professional equipment and under

ideal laboratory conditions. None of

which nat_hes :he real -life situation

you face at home.
Virtual y all records manufactured

today re warpd. And even records

that ar sl.ghtly warps can make
convertional tonearm a d cartridge
combir.at_ens typically 18 grams

effective -rays distort dly and even

leave the record groove
The .est Labs <now t is, of course,

wnich .s .n.hy :Fey trie something
different with Dual's 8- ram Ultra
Low Mass tonearm and cartridge
system. They added an innovative
test instru-pert to their scopes and

meters.
A badly warped record.
The -esL Its .)t this new test are not

reported as ?Qcentage , decibels or

other techni:al argon, ut in clear

and urm stakable lang age:
"Naviga-ing tie wors warps we

cculd find the Dual/0 ofon
ccmbinahan proved ve y agile
indeed, with nary a mi track."
H:gh Fde i -y

.. t-acked +e most everely
warped recores in our Ilection,

usually- s) wel :hat we eard nothing

wrong " 5-erec Review
"Even a severe warp hat would

norma ly throw the pic up into the

air i -ill usually give no more than a

sligi-t 'thump' ...and most warps
are undetectable by ear."
Popular Electronics

'The Dual takes dead aim at the

fiend of disc reproduction-the
warped record-and response to

reoy-d warps practically is eliminated

at tie source." Stereo
Owe test lab, after making the usual

measurements, chose to just listen to

music as reproduced by ULM.
'There is no way measurements, or

me -AP words, can describe the acoustic

presence of this record player... highs

are crystalline, with a purity we
has.n't heard before. The bass is so

clean that one can hear new sounds

froii records, such as the harmonic
vibration of unplayed strings on the

double bass... overall definition and

transient response were outstanding."
HiFiiStereo Buyers' Guide

1c u too can hear the difference

ULM makes. Visit your local Dual

dealer and be sure to bring your own

"test instrument." Especially one that

sean unplayably warped.
UM.
A major breakthrough in record

pla,mack technology.
\Mite for our brochure describing

all line Dual ULM turntables. Prices

sta-t at less than $190. United Audio,

120So. Columbus Ave., Mt. Vernon,

NY =0553.



Herman Burstein

Warbling Saxophone
Q. I play the alto saxophone and

want to make cassette recordings of it.
With each one of several top-flight
cassette decks, an odd fluttering or
warbling tone develops. The notes
come out as though burbling through
water. In addition to trying different
tape decks, I've tried various types of
microphones and tapes, and I have
even tried recording at levels so low
that the tape hiss is louder than the
music. Nothing helps. Any advice
would be greatly appreciated. - Da-
vid Altic, Newport, Vt.

A. Your problem is a baffling one,
and I don't have a sure cause or cure.
Possibly your playing of the sax is

somehow accompanied by a subaudi-
ble frequency that drives the record
amplifier into "blocking," as some-
times also happens when trying to
record a phono disc with substantial
warp.

There are subsonic filters on the
market which cut off sharply below 20
to 30 Hz. Placing one of these between
the cassette deck and a preceding
component such as a mixer might
help. Another strategy might be to first
record an open -reel tape and assum-
ing this is successful then dub from
the open -reel tape onto cassette. I

have found this a worthwhile tactic
when trying to make cassette record-
ings of severely warped records; direct
recording from disc onto cassette re-
sulted in a burbling sound similar to
the one you describe.

Leveling an Organ
Q. Recently I purchased a battery/

a.c. portable cassette recorder, which I
use to monitor my electronic organ.
However, I find that the recorded mu-
sic is quite distorted. This distortion
occurs at any organ output level. The
recorder has auto -level control. No
distortion occurs when recording mu-
sic at any output level from a radio or
TV speaker. In each case the micro-
phone is placed near the speaker. Can
you tell me what is causing this and if
the condition can be corrected? - M.
W. Van Lenter, Clifton, N.J.

A. My guess is that when you are
recording from the organ you are deal-
ing with a much bigger and better
speaker than when you are recording

from radio or TV. If the organ speaker
delivers powerful bass notes, perhaps
even sub -audible ones, they may well
be overloading your cassette machine.
If the auto -level control cannot be
deactivated, I am afraid that the only
suggestion I have is that you try anoth-
er cassette machine, preferably one
without auto -level control.

What's Digital?
Q. What specifically is digital re-

cording? Does it mean that the record-
ing was done on equipment equipped
with digital accuracy, or does it mean
something entirely different? - Scott
Barber, Douglas, Wo.

A. In conventional tape recording,
the audio signal is recorded on the
tape in the form of a series of bar mag-
nets which are an analog of the audio
signal: The higher the frequency, the
more bar magnets per inch of tape; the
greater the amplitude, the greater the
strength of these magnets.

In digital recording, the audio signal
is sampled about 45,000 to 50,000
times per second, and each sample is
translated into a number that shows
the value of the signal voltage at a giv-
en instant. These numbers are record-
ed on the tape. In playback, the num-
bers are reconstituted into a signal
voltage.

Compared with conventional (ana-
log) tape recording, digital recording
permits lower distortion and much
higher S/N ratio - something like 90
dB compared with about 65 dB (at
best) for conventional recording.
However, digital tape machines are
still very expensive, some of them
costing upwards of $100,000, so it will
be a while before home digital ma-
chines are commonplace.

An important advantage of digital
recording for commercial use is that it
enables successive copies to be made
of a master tape without loss in terms
of S/N ratio. In contrast, when using
conventional recording, noise increas-
es about 3 dB with each successive
copy, unless distortion is allowed to
rise. Since commercial prerecorded
tapes represent about a third or fourth
copy of the master, the copy one buys
may have 12 dB more noise than the
master. However, if digital recording is
employed at all stages up to and in-

cluding the final one, where the digital
recording is translated into a conven-
tional prerecorded tape, this tape can
have a much better S/N ratio along
with low distortion.

Mating Plugs
Q. A few months ago I ordered a

remote control unit for my tape recor-
der. When the unit arrived the male
plug on the remote cable didn't match
the socket in the deck, even though
the plug was marked with the proper
part number. The plug has only four
prongs, while the socket has holes for
eight prongs. What should I do?- Les
Gueydan Jr., Metairie, La.

A. The fact that the remote control
plug has only four prongs, while the
mating socket has eight holes, does
not necessarily signify anything wrong.
Four prongs are probably sufficient to
perform the remote control function.
If the plug and jack fit each other, the
control device should work.

Magnetometers
Q. Quite some time ago I read about

a company that makes a pair of mag-
netic devices useful to the home recor-
dist, consisting of a magnetic field
strength meter with a zero center
scale. Unfortunately I cannot remem-
ber the name of the manufacturer and
his address. Can you supply these? -
lames Baumgartner, San Francisco,
Calif.

A. Pocket -sized magnetometers, of
two different degrees of sensitivity, are
available from the R. B. Annis Co.,
1101 No. Delaware Ave., Indianapolis,
Indiana 46202.

Tape Tension and
Dropouts

Q. With a Revox A-77 I am experi-
encing dropouts. I find the effect most
disconcerting, and it ruins my listen-
ing, knowing that these dropouts will
occur and waiting for them. After a
while, I can't help listening less to the
music and more to the dropouts -
most upsetting! I have used tapes of

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
1515 Broadway, New York, N.Y. 10036. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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If lately your favorite recordings sound like they're gradually
unrecording, it could be the tape they're on.

You see the oxide particles on some tapes just aren't bound on
very well. And when the oxide particles come off, your music
could come off sounding faded and weak.

Maxell, however, has developed a unique binding process that
helps stop those oxide particles from taking
a hike. We also polish our tape to a mirror
finish to reduce friction, the major
cause of oxide shedding.

So with Maxell, even if you play a tape
over and over, the music won't disappear
before your very ears.

IT'S NORTH IT.
Enter No. 21 on Reader Service Card



KM invites you
to close your

eyes.

At last, the small speaker
with "big" sound that audio-
philes have been looking for.
Close your eyes and listen
to the KM 52. Deep bass
down to 38 Hz (-3 dB) in a
60 watt amplified speaker
only 10 x14 x9 inches. Clean
bass one full octave lower
than any other speaker of
its size, and an amazing
sound pressure level of
105 dBA at one meter.

KM will open your eyes too.
The KM Audio Linear Turn-
table combines stunning good
looks with superb technical
performance. Rumble is less
than -70 dB; wow and flutter
less than 0.06% (weighted).

And KM's high -spec preamp
provides subwoofer output,

Enter No. 18 on Reader Service Card

optional moving coil input
and stereo processing with
an eye opening price.

So, open your eyes and
ears to the full range of KM
audio equipment.

TM

111111191111
KM Laboratories Inc
342 Madison Avenue
New York, N.Y. 10017
(212) 687-3505
In Canada:
Pro -Acoustics Inc.
Kirkland, Quebec
H9H 3L4

model 3

OsCizek
where sound ideas become reality.

Cizek Audio Systems, Inc.,
300 Canal Street, Lawrence, MA 01840

different thicknesses, and the problem
persists. An associated problem is both
channels periodically fade out, as
though the balance were shifting. Is

this the fault of the tape or the ma-
chine? Can anything be done to reme-
dy the fault?-C.F. Gaetjens, Glenelg,
South Australia

A. Your dropouts may well be due
to the lack of good contact between
the tape and the heads. Adjustment of
tape tension is where to start. You
mention that either channel appears
to fade out slightly. This may relate to
your dropout problem, that is, the tape
may be making poorer contact with
one gap than with the other - usually
poorer contact with the upper (left
channel) gap. The reason for this may
lie in improper tape tension, incorrect-
ly mounted tape guides, tape guides of
improper width, or in other things that
affect the path traveled by the tape
and its contact with the heads. I'd look
at these areas closely.

Bias vs. EQ Adjustments
Q. I have noticed that some of the

cassette decks have only a bias adjust-
ment switch, while others have an
equalization adjustment as well. I

know what each one does. What I
want to know is, which one of these
controls has the biggest advantage as a
fine adjustment. - John Stokes, APO
96358.

A. It might be best to begin with a
review of the purpose of these switch-
es. Some cassette decks have a single
switch that adjusts both bias and equ-
alization according to the type of tape
used. Other decks have separate
switches for bias and equalization. The
latter design is somewhat more desir-
able because it offers more flexibility
to those seeking flattest possible re-
sponse with a particular tape.

The purpose of bias current is to re-
duce distortion and to increase the
amount of signal recorded on the tape.
Bias is applied only in recording. The
purpose of equalization, which is ap-
plied both in recording and playback,
is to compensate for treble and bass
losses that occur in the record -play-
back process. The amount of bias and
the amount of equalization required
vary with the brand and type of tape
employed.

Bias adjustment usually has the
greatest effect. Relatively small
changes in bias can substantially alter
treble response, as well as affecting
distortion. It is difficult to say that one
or the other has the "biggest advan-
tage" because both are important, and
they should probably be changed to-
gether to get the most accurate fine
tuning. A

Enter No. 12 on Reader Service Card
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Single -play vs. multiplay:
the argument is over.

-----. .
wffla E12 . TE5

BSR is proud to put an end to the seemingly endless
debate over what style of turntable is the "correct'
turntable- single -play or multiplay.
Introducing the BSR Pro Ill Series-
the third generation of turntables.

The BSFI Pro Ill Series combines the precision and
accuracy of the finest single -play and the ease and
versatility of a multiplay. At a price well within the range
of both.
The tonearm-a story in itself.

This may be the finest tonearm ever offered on a
multiplay turntable. It has an extremely low mass carbon
fiber head shell, designed to be used with today's finest
low -mass cartridges and measures an impressive 237mm
from pivot to stylus. And, its sleek, raper -straight Fine will
give you unerring tracking performance.
Two motors are better than one.

The BSFI Pro Ill Series 300 and 200 models feature
a direct response FG Belt Drive turntable with a
quartz -locked control system that references the speed of
the motor to that of the turntable. Additionally, these is an
independent servomotor that drives the tonearm only
during cycle changes. This unique two -motor design
eliminates complicated cams, trip switches, etc. -all of
which can interfere with optimum turntable performance.
Independent tonearm and
turntable suspension.

BSR Pro Ill Series turntables utilize a floating
suspension system to isolate both the turntable and the
tonearm. Mounted together on a separate subplaie,
independent of base, cover and controls, this eliminates
most causes of vibration and acoustic feedback.
Three -record umbrella spindle-
short and sweet.

Unlike traditional six -record multplays, the BSR

Pro 1'I Series turntables are designed to play up to three
records. The decreased height and weight of the record
stack allows for a much more precise vertical tracking
angle and overall turntable performance.
Digital readouts.

BSR Pro Ill Series turntables have a multifunction
digital display, allowing you to determine both
quartz-Iccked and variable turntable speed, elapsed time,
stylus time and exact turntable leveling.
Lateral cueing.

The BSR Pro Ill Series has the only lateral cue
control on a multiplay turntable. It provides fast and slow
cueing it both directions, allowing for precise location of
any portbn of a record.
Remote control.

For total convenience, the BSR Pro Ill Series 300 has
infrared remote control, which handles all major turntable
functens, ircluding volume control, from as far away as
40 feet.
Look at the look.

The BSR Pro Ill Series has a handsome low -profile
design, with all electronic pushbutton controls
conveniently placed outside the closed dustcover.
Add it pup-both sides win.

Whether you're a believer in single -play or multiplay
turntables, we believe that the BSR Pro Ill Series offers
exactly what you demand. We invite you to examine it at
your audio dealer.

SR Pro III Series.
The Third Generation of Turntables.

BSR (USA) Ltd., Blauvelt, New York 10913. BSR (Canada) A-1 . Rexdale, Ontario.
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McIntosh
"A Technological

Masterpiece...

McIntosh C 32

"More Than a Preamplifier"

McIntosh has received peerless ac-

claim from prominent product

testing laboratories and outstand-
ing international recognition! You
can learn why the "more than a
preamplifier" C 32 has been

selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all

McIntosh products, copies of the
international awards, and a North
American FM directory. You will
understand why McIntosh product
research and development always
has the appearance and tech-

nological look to the future.

Keep up to date.
Send now - - -

19

McIntosh Laboratory Inc.
Box 96 East Side Station
Binghamton. NY 13904

Name -

Address

City State Zip

If you are in a hurry for your catalog please
send the coupon to McIntosh. For non -rush
service send the Reader Service Card to the
magazine.

Audioclinic
Joseph Giovanelli

Current vs. Voltage
Q. I have never understood the

statement and applied practice that, in
the output stage of an amplifier, we
are more interested in power than in
voltage and therefore want a great
flow of current rather than big
changes of voltage. The way I see it is
as follows: If power is the product of
voltage and current, it does not make
any difference which is increased. If
we want a lot of current to flow
through the loudspeaker, that is an-
other story. Most present-day hi-fi sys-
tems have multiple speakers with
crossover networks, and these net-
works incorporate capacitors in series
with the voice -coil of the speaker. So
what does the loudspeaker see? It
would appear to see only the modula-
tion voltage superimposed on the d.c.
of the output stage. No current can
flow through the capacitors.

The actual power is really that of the
permanent magnet. The bigger the
magnet, the higher the power. The
greater the modulating voltage affect-
ing the magnetic field, the greater the
interaction.

Obviously, there must be something
wrong with my analysis.-N. Brenes,
Brooklyn, N.Y.

A. While an electrostatic speaker re-
quires considerable voltage at low cur-
rent in order to move its diaphragm,
the conventional loudspeaker, em-
ploying a voice -coil, requires relatively
low voltage at a comparatively high
current. Both of these speaker types
require power. The magnet in the
speaker using a voice -coil does not
supply power; that is the job of the
amplifier to which the speaker is con-
nected. The magnet supplies a steady
field which is alternately aided and
opposed by the variations in the mag-
netic field produced by the voice -coil.
The voice -coil is an electromagnet
whose polarity reverses as the a.c. po-
larity reverses. This changing field is al-
ternately attracted and repulsed by the
fixed field of the permanent magnet in
the speaker. Any electromagnet is cre-
ated by what are known as "ampere
turns." The number of these ampere
turns is found by multiplying the num-
ber of turns in the voice -coil by the
number of amperes flowing through
the coil. The strength of the electro-
magnet is directly proportional to the
number of ampere turns.

You stated that voltage is the impor-
tant consideration because a capacitor
cannot conduct and capacitors are
used in multiple speaker systems. As a
matter of fact, capacitors can and do
conduct current. (One might say that
current flows "around" the capacitor,
rather than through it as is true of a
piece of wire.) Usually we do not think
about the amount of current taken
through a capacitor because the cir-
cuits with which we are most familiar
are those in which the capacitor feeds
a high resistance which will not draw
much current. The resistor does draw
some current, however, even when it
is as high as you would care to make it.

To illustrate the point, assume that
we have an 8 -ohm resistor fed by a ca-
pacitor which, in turn, is fed by a suit-
able amplifier. Let us assume further
that a signal is applied to the amplifier.
In this example, we will assume that as
a result of this signal, four volts appear
across the resistor. If there is a voltage
across this resistor, current must flow
through it. Ohm's Law shows us that
the current under these conditions is
0.5 ampere. By definition, one volt is
that amount of electrical pressure
which will force a current of one
ampere through a resistance of one
ohm. Accordingly, we can see that if
we have a resistor and can measure a
voltage across it, that voltage could
not be present without forcing current
through the resistor.

Again by definition, power is the
amount of work being done. The
work, in the case of a loudspeaker, is
the movement of the cone against the
resistance of the air, of the suspension
system for the cone, and of the voice -
coil, plus the heat produced in the
voice -coil itself. Work, or power, is ex-
pressed electrically by multiplying the
resistance by the square of the current.
It can also be expressed by multiplying
the current by the voltage. Power can
also be found by dividing the square
of the voltage by the resistance. All of
these methods will give the same an-
swer, provided that all of the numbers
are the same for all examples. No mat-
ter what method you use, you will see

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a stamped,
self-addressed envelope.

Enter No. 22 on Reader Service Card
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that, in our example, two watts of
power are being consumed when we
have four volts across an 8 -ohm resis-
tor.

Channel Imbalance
Q. I have a question regarding bal-

ance control settings. At present I must
keep this control at approximately its
two o'clock position for proper chan-
nel balance. I never had to set the bal-
ance control that far from its center
position when I was using a pair of rel-
atively inexpensive speakers. The
problem has come about since up-

grading to more expensive speakers. Is
this the result of some defects in the
receiver so that it is not putting out
equal power to the two speakers? Is it
the fault of some malfunction within
the speakers? - Terry Greenberg,
Brooklyn, N.Y.

A. Perhaps the balance control itself
is not accurate. To obtain equal output
from both channels it might have to
be adjusted, apparently favoring the
right channel.

It is possible that something has
gone wrong in your receiver since re-
placing the speakers - this would
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sometimes lead to one channel pro-
ducing more power output than the
other when the balance control is in
it's center position.

To determine whether the receiver is
indeed producing equal power with
the balance control centered, connect
an audio oscillator into the auxiliary
inputs of both channels simultaneous-
ly. Connect a dummy load to each
output - with the speakers discon-
nected. Feed a small amount of signal
from the oscillator, with the frequency
set to approximately 1 kHz. Next, con-
nect an a.c. voltmeter alternately
across the left and right channel out-
puts. (There is no need to have more
than approximately one volt appearing
across each of the channel outputs.)
Note the position of the balance con-
trol required for the receiver to pro-
duce equal output. Repeat this mea-
surement using different amplifier vol-
ume control settings.

Of course the voltage output from
the oscillator should be adjusted to
compensate for these changes in the
setting of the amplifier's volume con-
trol. The purpose of this latter set of
tests is to determine whether or not
the volume control tracks at different
settings.

There is the possibility that you have
more cable connecting one speaker to
the amplifier than for the other. If the
cable you have used is too light a wire
gauge for the length of the run, you
would lose more power in the longer
cable than would be lost in the shorter
cable. This would have to be over-
come by offsetting the position of the
balance control.

Never use the very thin wire that is
often sold as speaker wire. It is inade-
quate even for short runs. For a short
run between amplifier and speaker,
use at least No. 18 gauge wire. If the
run is 25 feet or more, use No. 16
gauge wire. If the run is more than 35
or 40 feet, use No. 14 gauge wire. All of
these wire gauges can be had in the
form of "zip" cord.

It is possible that your two speakers
do not produce equal output when
the same amount of signal is fed to
each. Correcting it would require that
you set the balance control to favor
the one having the least output. To do
so, disconnect the speakers from their
cables - leaving the cables still con-
nected to the amplifier. Physically in-
terchange the positions of the two
speakers, exchanging the present right
speaker for the left channel, and vice
versa. If the speakers are at fault, you
will have to swing the balance control
to its ten o'clock position, favoring the
left speaker rather than the right
speaker.
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What If It's Wide?
Q. I have noticed that several tuners

feature switchable i.f. bandwidths. Is
the ability to choose between receiv-
ing either strong, local signals with
high sound quality (i.e. "normal"
tuner) or distant, weak signals with
low sound quality (i.e. "narrow"
tuner) achieved at the expense of mid-
dle signals which tall into neither cate-
gory? It seems that with a normal
(non-switchable) runer, some of these
middle signals might be strong enough
to achieve high -quality quieting, low
distortion, etc., while in a switchable
tuner the same signals would have to
be received in the narrow (distant)
mode, with its corresponding low fi-
delity, because the signal strength
would not be high enough for the less
sensitive, less selective wide (local)
mode. Is my interpretation of the situ-
ation correct?- Greg )ones, Ann Ar-
bor, Mich.

A. The wide bandwidth i.f. system is
applicable in any instance where inter-
ference is not a problem, whether lis-
tening to a weak signal or a compara-
tively strong one. Often the audible
difference between the wide and nar-
row bandwidth is a subtle one, involv-
ing changes in separation and a slight
rise in distortion (in the case of the

narrow i.f. bandwidth). It is not a
question of a tuner improperly receiv-
ing middle-distance signals.

Linecord FM Antennas
Q. I am interested in wiring a

linecord antenna into my FM tuner,
which has the usual 300 -ohm antenna
terminals. Would this be more satis-
factory than the simple wire hank that
I am now using? (Reception is local
only.) - Name withheld.

A. Chances are that a simple folded
dipole antenna will outperform either
the wire hank or linecord antenna
which you propose using. The linecord
antenna does offer the advantage of
compactness; there are no wires to
string up on walls, etc.

You can try one of these linecord
antennas quite readily. Wrap a turn or
two of thin aluminum around the
linecord - this piece of metal should
be extended in such a way that it can
be put under one of the screws that
connects the conventional antenna to
the tuner. I suggest that you cut a slot
into this aluminum so that it will fit
under the screw more securely.

Because there is a small amount of
capacitance between the aluminum
and the linecord, the cord can feed

signals into the FM set. The linecord
must be oriented for best reception of
any given station.

The linecord itself is the receiving
antenna; the power line itself does not
come into play here because it is es-
sentially shielded within BX armor.

In The Long Run
Q. Which is more likely to cause a

degradation of performance: A long
run of cable between amplifier and
speakers or an equally long one be-
tween preamplifier and amplifier? -
Bill Nabor, Mission Viejo, Cal.

A. I prefer to have a long cable run
between the preamplifier and power
amplifier rather than a long run be-
tween power amplifier and loudspeak-
er. In the latter case, much power
would be lost, and from my experi-
ence low frequency and quality of
lows would both suffer dramatically.
In the former case, however, the worst
that can happen would be a loss of
some extreme highs. The output im-
pedance of many preamplifiers is very
low, often 100 ohms. Such a low out-
put impedance means that relatively
long cable runs are possible between
preamplifier and power amplifier with
no noticeable high frequency loss. A

Perfect your reality.
Its pretty annoying to listen to music under
imperfect conditions. Speaker colorations, in-
ferior program source quality, and poor room
acoustics can distort the sound and obscure
your favorite parts. If you demand perfection,
you need MXR's Stereo Fifteen Band
graphic equalizer.
With two channels, each having fifteen fre-
quency bands spaced 2/3 octave apart,
MXR 's Stereo Fifteen Band graphic equalizer
provides precision control over your
stereo system. The Stereo
Fifteen Band graphic

equalizer enables you to modify tonal
qualities, roll off noise, and let important
passages in the music come through loud
and clear.

MXR Innovations, Inc., 740 Driving Park Ave..
Rochester. N.Y.. 14613. (716) 254-2910

Consumer
Products Group

band eq
stereo

IN /OUTr
TAPE MON.
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Carver Model M-400
Magnetic Field Power
Amplifier

Magnetic Field Power Amplifier

CARVER
M-400

Manufacturer's Specifications

Power Output: 201 watts per channel into 8 ohms from
20 Hz to 20 kHz with no more than 0.05 percent THD.

Power At Clipping: 250 watts per channel into 8 ohms
at 1 kHz, 500 watts for 1 channel into 8 ohms at 1 kHz.

Noise: Greater than 100 dB down, IHF A weighted.
Harmonically related "commutation noise" is
equal to or less than nonlinear distortion components,
IHF A weighted.

SMPTE IM Distortion: 0.05 percent.
Transient Intermodulation Distortion: Unmeasurable.
Frequency Bandwidth: +0, -3 dB, 1 Hz to 250 kHz at 1 watt.
Slewing Rate: 40 volts per microsecond.
Input Filter. +0, -3 dB below 5 Hz.
Output Filter: +0, -3 dB, 0 Hz to 40 kHz.
Display Tracking: ±1 LED digit.
Display Ballistics: Peak responding, 1 millisecond attack, 0.5

second decay.
Dimensions: 7 in. (17.78 cm) W x 7 in. (17.78 cm) D x 7 in.

(17.78 cm) H.
Net Weight: 9.5 lbs. (4.32 kg).
Price: $349.00.

It's been a long wait! About two years ago I first heard
rumblings about Bob Carver's new amplifier design which he
called (and continues to call) a Magnetic Field Amplifier.
About six months later, I heard a prototype of this amp at a
trade show and, like everyone else who heard it with me, had
a temptation to peek behind Carver's display to see if there
wasn't a large conventional amplifier hidden away some-
where that was actually delivering the big sound we were
hearing. There wasn't (at least none that we could find with-
out being too obvious about it).

Some six months after that, Bob Carver showed up at my
lab with a preproduction model of the Magnetic Field Ampli-
fier, just to give me an opportunity to do some preliminary
measurements on the test bench and to do some fast listen-
ing. We ran into no problems in the listening tests. In fact,
the amp sounded about as open and clean as any power amp
I'd measured in recent months. But when we got it up on the
bench, I discovered that with my load resistors (which at that
time were slightly reactive), we couldn't quite make the 0.05
percent harmonic distortion claim at 200 watts per channel. I

Fig. 1 - Unusual speaker terminal arrangement of Carver M-400 amp.
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think we topped out at about 195 watts. Carver and I would
have been perfectly content with that, but when I told him
that the FTC might take a dim view of his rating the amp at
200 watts per channel, Carver, the perfectionist, packed up
his amp and went back to the state of Washington to do a
little more tweaking.

I suspect that his new power rating of 201 watts per chan-
nel is his way of telling me (and the FTC) that he not only
licked the problem, but managed to squeak out an extra watt
or two. I admire a dedicated designer with a sense of humor!
And, happily, I admire the result of Bob's two-year effort. It
is, to put it mildly, quite an achievement and one that is
likely to change the way many of us think of power amp
designs in the future.

The M-400 amplifier comes in a gold -anodized metal hous-
ing that's cube shaped. Nothing remarkable about that until
you measure a side of the cube and find that it's only some-
thing around seven inches in each dimension. You can't ap-
preciate that from the photo, but take my word for it, you
will do a double take when you see this 200 -watt (excuse me,
201 watt) per channel amplifier in person! Pick it up and you
are in for an even bigger surprise. It weighs less than 10
pounds! There are no controls on the front panel, not even a
power on/off switch. At the lower right of the panel, howev-
er, are two vertical banks of LEDs, each calibrated in dB for a
single channel. Specific dB steps are at 0 dB (at the top), -5
dB, -10 dB, -20 dB, -40 dB and "infinity." The last named set
of LEDs illuminates when power is applied, even if no signal

Fig. 2 - Power output into 8 -ohm loads vs. distortion.
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