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AND ITS WHAT GOES '
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

HPMIOO | "HPM 40 J
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Most speaker companies try to impress
you by describing the "wonderful” sound
that comes out of their speakers.

At Pioneer, we think the most believable
way to describe how good HPM speakers
are is to tell you what went into them.

THE HPM SUPERTWEETER.
SPEAKER TECHNOLOGY RISES TO NEW HIGHS.

In many speakers, you'll
find that the upper end of the @
audio spectrum is reproduced
by an ordinary tweeter.

In HPM speakers, you'll
find that the high frequencies
are reproduced by a unique
supertweeter.

It works by using a
single piece ot High
Polymer Molecular tilm, (hence the name
HPM) that converts electrical impulses into
sound waves without a magnet,
voice coil, cone, or dome.

And because the HPM
supertweeter doesn't need
any of these mechanical parts,
it can reproduce highs
with an accuracy and
definition that surpasses
even the finest conventional
tweeter.,

As an added advantage,
the HPM tilm is curved for
maximum sound dispersion.
So unlike other speakers, you don't have to
plant yourself in tront of an HPM speaker to
enjoy all the sound it can produce.

MID-RANGE THAT ISN'T
MUDDLED.

For years, speaker man-
ufacturers have labored over
mid-range driver cones that

The High Polymer Molecular Supertwecter.
Soincredible, we named a w hole line of speakers alter it.

You'll never hear a sound out of these
die cast aluminum spedker frames.

HPM-10D

with the same materials that were being
usedin 1945.

Every woofer in the HPM series,
however, is made with a special carbon fiber
blend that's allowed us to decrease the
weight of the cone, yet increase the strength
needed for clarity. So you'll hear the deepest
notes exacily the way the musician recorded
them.

And because every HPM
woofer also has an oversized
magnet and long throw voice
coil, they can handle more
power without distorting.

OTHER FEATURES YOU

RARELY HEAR OF
Every HPM speaker has
cast aluminum frames, in-
stead of the usual flimsy stamped out metal
kind. So that even when you push our
speakers to their limit, you only
hear the music and never the
frames. In fact, our competitors
were so impressed, they
started making what look like
die cast frames, but aren'.
HPM speaker cabinets
are made of specially com-
pressed board that has better
acoustic properties than ordi-
nary wood.
Their speakers have level
controls that let you adjust
the sound of the music to your living room.
And these teatures are not just found in
our most expensive HPM speaker,
but inevery speaker in the
HPM series.
All of which begins to ex-
plain why, unlike speakers
that sound great on only part

v

are light enough to give you
quick response, yet rigid enough
not to distort.

Pioneer solved this problem by creating
special cones that handle more power, and
combine lower mass with greater rigidity. So
our HPM drivers provide you with clearier,
and crisper mid-range. Which means you'll
hear music, and not distortion.

WOOFERS THAT TOP EVERY OTHER BOTTOM.

Conventional woofers are still made
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level controls that tet you adjust the sound
to your listening area.

of the music, HPM speakers
sound great on all of it.

At this point, we suggest you take your
favorite record into any Pioneer Dealer and
audition a pair ot HPM speakers in person.

[f you think what went into them
sounds impressive, wait till you hear what
comes out of them.

WPIONEER"
We bring it back alive.
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WHAT COMES OUT
OF ASPEAKER IS ONLY
AS IMPRESSIVE AS
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PROFESSIONAL

Nashville, the Center of Country Music,
is Stanton Country, too!

Kit'y Fuckett chazks out 45 ipm stamper, whise aiditioning one at 33%s rem.

The Nashville Production Co., uses Stanton exclusively
throughout its two Disc Cutting Studios. Naturally, they are
mostly involved with Country Music, but they also get into
Pop and Rock.

John Eberle, Studio Manager, states that they use the
Stanton Calibrated 681A “'for cutting system calibration,
including level and frequency response’ . . . and they use
the Calibrated 681 Triple-E in their Disc Cutting operation
. . . with plans to soon move up to the new Professional
Calibration Standard, Stanton’s 8818S.

Each Stanton 681 series and 881S cartridge, is guaran-
teed to meet its specifications within exacting limits, and
each one boasts the most meaningful warranty . . . an indi-
vidually calibrated test result is packed with each unit.

Whether your usage involves recording, broadcasting, or
=C home entertainment, your choice should be the choice of
Scanmng ‘:Iectron Beam Micrcscope photo of Siereo-  the Professionals . . . the Stanton Calibrated Cartridge.

hedren® stylus, 2000 times magnitication, brackets point For further information write to: Stanton Magnetics,

out wider contact area. Terminal Drive, Plainview, N. Y. 11803
© STANTON 1978,

e L
STANTON

The choice o te professlonals“"
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the first 5 minutes don’t count

Or even ten!

Sometimes it may take
a little while before you
know just how good a
headphone really is.

Comfort, weight, cord
convenience all are vital
factors in headphone
wearability.

With every minute of
use, any manufacturing
deficiencies in these
areas grow into
discomfort and
inconvenience.

At Beyer we know
these problems and all
our headphones are
designed to achieve the
highest possible
wearability factor (Hi-Fi
News, September '76,
page 143, Beyer
DT440 ranked lst
out of six
comparative
tests for comfort).

B

V

Coupled with physical
comiort comes the lack of
aural fatigue. That bright
overdone sound
associated with the
'loudspeaker-on-the-ear’
concept oversold by our
competitors will often
give you a bad headache
in minutes. It takes time
to appreciate good clean
sound. And with time,
good sound doesn't tire
(Hi-Fi News, September
'76, Subjective
Headphone listening test,
Beyer DT440 ranked l1st).

So visit your Beyer
headphone dealer now
and give yourself time to
compare Beyer head-

phones against the
competition.

But remember—
the first

S minutes
don’t count!

namic

Beyer Dynamic. Distributed by Hammond Industries Inc.
155 Michael Drive, Syosset, New York 11791. Telephone (5616) 364-1900
West Coast telephone (213) 846-0500, Canada telephone (416) 677-0545
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No matter what system you own
there’s an Empire Phono Cartridge
designed to attain optimum performance.

Detail, brilliance, depth.
This is the promise of each Empire Phono Cartridge and although there are many Empire models, each designed to meet specific
turntable performance characteristics, every Empire cartridge contains the following features:

Features

Details

Benefits

Unique Fixed Unidirectional Three-
Magnet Structure

Every Empire cartridge uses 3 high energy ferrite
magnets in the cartridge body to provide a high level
of unidirectional flux.

Higher and more linear output signal,
immunity to bi-directional magnetic
distortion, and improved hum and
microphonic rejection .

Molded Four-Pole Magnetic
Assembly

Every Empire cartridge employs a four-pole mag-
netic assembly that is precisely aligned and locked
in place by a high pressure injection molding pro-
cess...providing a uniform and orthagonal magnetic
field.

Improved crosstalk and reduced distor-
tion that is insensitive to tracking force.

Tubular moving Iron Design

By using a tubular high magnetic saturation iron
armature we obtain an optimum ratio of output level
to effective tip mass.

Improved tracking ability and widened
frequency response.

Four Coil Hum Bucking Assembly
Plus Electromagnetic Shielding

Using custom designed computer controlled ma-
chines, a precision drawn copper wire (thinner than
human hair and longer than a football field) is wound
onto a symmetrical 4 bobbin structure. By using 2
coils per channel a symmetrical electrical circuit is
formed.

Improved rejection of hum and stray
noise fields.

Aluminum Alloy Cantilever

The Empire computer designed tubular cantilever
provides optimum coupling of the diamond tip to the
moving magnetic system resulting in minimum
effective stylus tip mass.

Superb low level tracking, reduced track-
ing distortion ... plus enhanced wideband
separation characteristics.

Precision Ground Oriented
Diamond Tips

Empire diamonds are precision ground, polished
and inspected in house, using sophisticated tele-
vision cameras and powerful microscopes to ensure
accurate angular orientation.

Reduced tracing phase distortion, to-
gether with reduced wear of both the
record and the diamond tip.

For the full story on Empire cartridges we suggest you “test-listen” to one at your local Empire dealer,
and for information on our full line of cartridges, write for our brochure “How to Get the Most Out of Your

Records”: Empire Scientific Corp., Garden City, N.Y. 11530
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A tape offer
that sounds
as good as
the tape.

o o
and get one free.

A lot of tape companies
can make you an offer that
sounds like this.

But not tape that sounds
like this.

Because our new Maxell
UD cassette should be con-
sidered among the world’s
finest recording tape.

You see, Maxell cassettes
are built to higher standards
than necessary. They're de-
signed to give you recordings
free of noise, dropouts and
trouble.

So buy three Maxell UD
Q0’s, and get a UD 60. Free.

If you think our offer
sounds great, wait till you
hear our tape.

mnaxet HHiimimm

*Available ot participating Maxell deglers.
Offer expires December 22, 1978,
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Joseph Giovanelli

Turntable Repair

In response to your answer on
“Record Changer Repair” in the
March, 1978, issue of Audio’about slip-
page in an old automatic changer, |
have been working as a professional
with turntables and other audio gear
for some six years now and would like
to add something to your answer.

Instead of using alcohol on the idler
wheel, use a common solvent, such as
chloroethylene or “Chloro-Kleen” (a
product of G.C. Electronics), made
specifically for rubber drives. It re-
moves most dirt and old, loose rubber
particles from the driving surface of
the idler wheel. It is very effective in
restoring the “grabbing” surface of the
wheel. It is also excellent for cleaning
the inner rim of the platter and motor
pulley, providing it is not made of
plastic.

Using sandpaper on the idler surface
sometimes works, however it usually
produces an uneven surface which
contributes to varying speed and in-
creased rumbte. If all that | have sug-
gested doesn’t do the trick, the only
alternative (and sometimes the easi-
est) is to find a replacement idler
wheel. EV and G.C. Walsco have excel-
lent lines of replacement idler wheels
for old and new equipment, which are
available from local electronics parts
distributors.

Glen Whatley
Denver, Colo.

Cable System Antennas

Q. In my area, cable TV is now avail-
able. Is it possible to use the cable as
an antenna for my tuner? — Mike
Neuman, Deer Park, N.Y.

A. The cable used for TV distribution
in various parts of the country is not a
long antenna, but rather shielded
coaxial cable, and the signals which
appear at your end of the cable are
those intentionally supplied by the
operator of the cable system. Many
such systems do not supply the sig-
nals on the FM band. However, if your
cable system does supply the signals

AmericanRadioHistorv.Com

you wish to hear, they would be
stronger than those picked up by your
conventional antenna.

Before attempting any connections
to the cable system, other than those
originally provided for when the sys-
tem was installed, check with the
cable company as additions to a cable
installation can result in radiation from
the system which can interfere with
the reception of TV and FM signals by
those who are using regular antenna
systems rather than being on cable.

Power Output

Q. How is it possible for an amplifier
rated as low as 2.5 watts per channel to
work with a magnetic phono car-
tridge? — Scott T. Baker, Winston-
Salem, N.C.

A. In order for an amplifier to han-
dle the tiny signal produced by a mag-
netic phono cartridge, the amplifier
must possess sufficient voltage gain to
bring the signal up to approximately
the level of signal produced by a
tuner, tape recorder, etc. Also, this
amplifier must have the necessary
equalization so that the cartridge will
have a flat frequency response. Once
these conditions have been met, the
phono signal can be fed into the later
stages of the amplifier which drive the
speakers or headphones. Thus, the ac-
tual output, in this case 2.5 watts, isn’t
really relevant to whether the amp can
do the job with the tiny signal from a
magnetic cartridge.

Shielding Against A.c.

Q. I would like to know which metal
would be best for shielding equipment
against a.c. power lines and power
supplies? — Michael D. Snyder, Pitts-
burgh, Pa.

Probably the best shielding against
a.c. pickup is the use of bell foil cable.

(Continued on pg. 28)

If you have a problem or question on audio, write
to Mr, foseph Giovanelli, at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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Technics Linear Phase SB-4500A.
For people with an ear for waveform fideliry

And an eye for beaul

I you keepup with the latest in hi-fi
successes, you already know about
Technics Limear Phase Speaker Systems.

¥

iful capinetry.

SB-4500A. That's waveform fidelity you
can see as well as hear. And that scounds

The Technics soeaker systems with wave-

form fidelity: The ability to reproduce a
musical waveform that's virtually a mir-or
image of the arfginal. Now you can
know Technics Linear Phase Speakers for
.something else: Bzautiful simulated wclnut
wood cabinetry. Introducing the SB-4 500A.
Like our other Linear Phase Speakers,
the Sb-45C20A is capable of achieving not

=

better than good. That sounds live.
How did we do it? First by conducting
exhaustive amplitude and phase sradies in

| acoustically perfect chambers. Tnen by

sl *
1
g ] 1
L ) LA
* ol
Live Piano Waveform.

developing a unique new
phase-controlled crossover network that not
only compensates. for.the time delays zaused
by different frequencies, but simultareously
corrects any acoustic differences in the
drivers. And finally by staggering 2ach

only a wide frequency response, but also

flat amplit sde and precise linearity. b
And f seeing is believing, look at the |

waveforms. On tcpis the oscilloscope

driver unit for the optimum acoustic
position.

Technics Linear Phase SB-4500A. Your
ears will love the way it sounds. Your eyes

readir g (the fingerprint) of a live pianc

| will love the way it looks.

waveform.
The other. the giano waveform as
reproduced by the Technics Linear Phase -

&

R

Piano Waveform

* _ reproduced by $B-4500A.

o

Technics

Professional Series
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Kind

The Ampzilla lla power
amplifier and Thaedra |l
preamplifier were literally
made for each other. In
design, performance, and
appearance they are
complementary; fully-
complementary, in fact.

Ampzilla lla’s features
(such as its fully-
complementary servo-
controlled circuitry) and
specs (200 Watts RMS per
channel into 8 Ohms from
20 Hz to 20 kHz af less than
0.05% THD and IM) are
perfectly suited to Thaedra
II’'s moving coil phono
preamplifier (RIAA
equalized) and servo-loop
circuitry.

Of course, Ampzilla lla and
Thaedra Il can function in
separate environments, They
just won't be able to provide
all the sonic excitement that
they can as a team.

Write GAS Company for
literature containing
complete features and
specifications of all its

Lirpa VDRS GT
Dear Editor:

After reading about the new Lirpa
VDRS (Vehicular Disc Reproduction
System) in your April, 1978, issue, | de-
cided to build a GT version of the
VDRS myself. Using a Tyco drivetrain
and body by Pickering, this model can
boast a higher “Album Per Battery” life
(APB) using the same titanium-oxide
wet cell power source than the earlier
models. Also, it is equipped with G-
60x%’* sponge rubber tires for maxi-
mum traction on even the dirtiest of
records.

Enclosed you will find a snapshot of
my VDRS-GT. The specs for my GT
model are similar to the factory stock
version except for frequency response
(5 Hz to 50 kHz), pinwheel effect (re-
duced to -10, thanks to reduced
weight), and output (12 watts per
channel stereo, 7% watts mono). This
unit works well with the standard Lir-
pa controller, and it will have to, since
I haven’t yet finished my own version.

| am currently working on a 78-rpm
model and also on a 4-wheel drive

products. model VDRS which will track even the
most heavily warped records. Speaking
for other readers of Audio, | wish Prof.
I. Lirpa much success in all his endeav-
'E '—l (] — e
1 _' GRS
THE GREAT AMERICAN SOUND CO

20940 LASSEN ST « CHATSWORTH, CALIF. 91341 USA » (213)99&5100 Newtown, Penna.
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Intercontinental Communication
Dear Sir:

This is an $.0.S. to audio buffs in the
Canadian province of Quebec. | would
like to contact a resident who can tape
French radio broadcasts on either
open reel or cassette, although | would
prefer that it be on open reel in four-
track stereo.

To anyone interested in helping me
fulfill this request, please contact me
first by mail before any taping from ra-
dio is undertaken. As | am not French
speaking, please write to me in either
German or English.

Let me thank all the Quebec readers
who will help me.

Frank Healy

Bei Knappe

415 Krefeld
Hulser Str. 129-131
Germany

Mrs. Murphy’s Mishap
Dear Kindly Editor:

One of the Gentle Readers, Mr. John
Bane of Atlanta, Ga., has pointed out
two mistakes in my recent article,
Audio, August, pg. 47.

The constant in equation 19,
2.36x10* should be 2.36x10* and the
vent length in this example with a 7.6
cm diameter should be 140 cm (5.5

in). Continued on pg. 26
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Tweeter

Tweeter
mounting

High-frequency
dispersion
control

Bass enclosure
volume

Bass loading

Cabinet

panel
thickness

Dimensions

Weight
Warranty

Mfr’s. suggested
list

A best seller.
the best.

Bose 301
One, fixed.

Attached directly
to baffle.

Rotatable rectangular
plate with control,
mounted in front

of fixed tweeter.

929 cubic

inches.

Single ducted port di-

rectly under tweeter.

2" throughout.

17"W x 10%s"'H
x 9%6''D.

15% lbs.
5 years (full).
$218.00 per pair.

Bose 301
$218.00 per pair

Micro-Acoustics FRM-3
One, rotatable, rim-damped.
Isolated from baffle

by damped suspension and
separate compartment.
Rotatable Vari-Axis™
tweeter with five-posi-

tion detented control.

1210 cubic inches.

Twin-ducted port posi-
tioned on opposite sides of
woofer.

1" front panel;

%" sides and rear;

2" tweeter compartment.
21'%46""W x 12%"'H

x 9%s''D.

24" lbs.

10 years (full).

$250.00 per pair.*

All side-by-side comparison photos are unretouched.

*Slightly higher West of Mississippi.
© 1978, Micro-Acoustics Corporation.

Complete FRM-3 specifications are available in Micro-Acoustics literature No. [.-1113.
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Micro-Acoustics FRM-3
$250.00 per pair

Compare these two speakers, and you’d
probably expect the one on the left —with the
lower price—to be the better seller.

You'd be right . . . but is it the better value?

Before you decide, it pays to consider how
much more a little more money will buy:

Compare bass. The FRM-3 uses a twin-
ducted enclosure with thicker cabinet panels and
larger cubic volume, for rich, full bass.

Compatre highs. The FRM-3’s unique Vari-
Axis™ control system, damped isolated tweeter
suspension and rim-damped cone give lifelike
highs.

Compare warranties. The FRM-3 is
warrantied twice as long.

The Micro-Acoustics FRM-3. When you
compare, there’s really no comparison.

Micro-Acoustics Corporation, 8 Westchester
Plaza, Elmsford, N.Y. 10523, (914) 592-7627.1n
Canada, H. Roy Gray Ltd., Markham, Ont.

Micro-Acoustics

Quality worth a 10-year warranty.™
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It sounds-, ;
like music

15
An incredibly solid 30 Hz
iow end gives you bass
response nct found in any
other speaker of this size.
This is clean bass. Itisn't
phony There is no“hump” s
around 80 Hz to give the
impression of bass when
there reclly isn't any. What's
on your source material is
what you're going to hear —
accurately.
There is no sacrifice at the
nigh end either. Both
front and rear-firing
tweeters give you the
‘Uniform fotal acoustic
powet output that takes
you intoa “five-music”
envirgnment.
When you buy your next .,
pair of speakers, do your-
selt a favor - audition the
interface:B'. If your criteria
is musical accuracy, the
Interface:B’s are what
you'l buy.

Ey|.
ElechroVoice’

c_gulton eomgany

60C Cecil Strest
Buchanan, Michigan 49107

rface

g

td

L

n
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Bias Adjustment

Q. | have read several times about
adjusting the bias on a tape deck to
the specific recording tape being used.
| would like to know what the term
bias means in this context and how
one goes about adjusting the bias on
the machine being used. — James
Leone, Rochester, N.Y.

A. Bias is a high frequency current,
usually in the range of 60 to 150 kHz
which is fed to the record head along
with the audio‘signal, or is sometimes
fed to a separate (crossfield) head
mounted opposite the record head.
The purpose of bias is to reduce distor-
tion and maximize the level of the sig-
nal recorded on the tape. All better
tape machines contain a control, often
internally, for either increasing or
decreasing bias.

The usual procedure specified by
the manufacturer is to record and play
back a tone — typically specified as
500 Hz or 1 or 2 kHz — then adjust the
bias of the tape until the output, as
measured in playback, is at maximum.
Some manufacturers advise a further
increase in bias until output at the
specified frequency drops %2 dB. For
further information, you should con-
sult the service manual put out by
your deck’s manufacturer.

Cassette Buzzing

Q. | have a pronounced buzzing or
humming in the left channel of my
cassette deck which occurs only in re-
cording because prerecorded cassettes
do not produce this noise. If the left
channel control is turned down, the
noise disappears. The noise doesn’t
appear to be a 60 Hz-hum as the pitch
is too high. — F. Keuchmann, May-
wood, Il

A. It may be that you are picking up
a harmonic of the 60-Hz line frequen-
cy emanating from either the power
transformer or the motor. You might
check the leads to these components

to see if they come very close to the
1
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left channel record amplifier. Also,
your problem might lie in a poor
switch or jack contact, so clean these
switches and jacks with a suitable
cleaning fluid.

Since turning down the volume con-
trol eliminates the buzz, this indicates
that the problem occurs prior to this
control, hence you should also check
the circuitry in the early stages of the
record amplifier.

Response Perception

Q. Which is a better frequency
response: 30-22,000 Hz, 3 dB, or 50-
16,000 Hz, +3 DB? — Walter Mattox, Jr.,
Atlanta, Ga.

A. On paper, 30-22,000 Hz within 3
dB certainly looks better than 50-
16,000 Hz. But to the human ear, ex-
cept for rare cases, | doubt that the dif-
ference really matters. In order to ex-
tend response to 22k, a tape deck had
to make sacrifices in terms of signal-
to-noise ratio and/or distortion. In
other words, in settling for slightly
more limited response, the 50-16,000
Hz deck may give better all around
performance.

Recording Hiss

Q. | seem to have a problem when
recording. There is a hiss as loud as the
music which occurs at all tape speeds.
What is wrong? — Jerry Ubels, New
West Minster, B.C., Canada.

A. It seems that you have either or
both of the following problems: 1)
Noisy components such as resistors or
transistors in the record and/or play-
back amplifier, 2) A miscalibrated
record-level indicator so that you are
recording at too low a level, thereby
accentuating the level of tape and am-

(Continued on pg. 16)

If you have a problem or question on tape record-
ing, write to Mr. Herman Burstein at AUDIO, 401
North Broad Street Philadelphia, Pa. 19108. All let-
ters are answered. Please enclose a stamped, self-
addressed envelope.
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' The best tape dec
in the world are only as
goodasthistape.

While there’s a lot of controversy  wicest frequency response, the  tape more than any other brand.
over v10 makes the world's best  highest signal-to-noise rgtio and So why buy one of the world's
taps oeck, theres very little over  the lowest distortion of any tape  finest tape decks and gef less than
who -aakes the vvorld's best tape.  you can buy. In fact, people who  the world's best sound.
Maxxell. own the finest high-performance When you can use Maxell and
Because Maxell gives you the - fape equipment use our sget everything you paid for.

Maxel Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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Whentcomesto
speaker design, JVCgoes
- 2969 times further.
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Test microphones courtesy of B & K

Traditionally, speakers are designed and
tested by placing a special microphone in
front of the speaker, and examining the
sound it picks up on an oscilloscope. The
oscilloscope pattern is then drawn or photo-
graphed for comparison purposes. And, by a
tedious trial-and-error process, speaker
design engineers try different speaker,
crossover and enclosure combinations to
express their sound philosophy.

But JVC has put an end to these
archaic and time-consuming procedures.

By using a specially-constructed
electro-mechanical
transport device
that creates a field
of 2969 microphone
positions; then feed-
ing these sound
impulses into a %
computer, then onto
a laboratory video
screen and onto
motion picture film,
JVC engineers can
actually see what a
speaker will sound like . .. before they get too
far down the line in the design process.

This exclusive JVC development is
called Phase Moire (‘*Mor-ay"") Propagation
Pattern Technology.

How the Phase Moire technology works

The motion picture film produced by the
combination of nearly 3000 pickup points,
the computer, and high-speed filming of the
resulting patterns from the face of the video
screen, actually shows how a speaker,
crossover network or entire speaker system
performs, rather like "*sound in action.”

It all looks good, but it sounds even better

The SK-1000 is the careful result of Phase
Moire Technology and human engineering.
Capable of handling up to 170-watt peaks
(85 watts RMS), this extraordinary-sounding,

MID/TREBLE

LEVEL CONTROLS
Phase distortion and
power loss are kept
minimum.

1" DOME TWEETER
Elastic hemispherical
diaphragm permits wide-
sound dispersion

with low distortion.

5" CONE MIDRANGE
Hard surfaced cone and
aluminum alloy metal
cap for midrange lucid-
ity and tightness.

12" WOOFER
Accepts unusually high
power for real-life bass.

unusually efficient speaker system delivers
truly magnificent, rock-solid bass from its
12-inch free-edge woofer and heavy magnet
structure. Vocals and midrange are unusu-
ally smooth, with a pleasing sense of pres-
ence, thanks to our specially-designed 5-inch
midrange driver. Clear, crisp brilliant highs
are produced with a 1-inch dome tweeter
that disperses them evenly within the listen-
ing area.

A final note on technology

Once we discovered the technology needed
to produce better-performing speaker

These two Phase Moire patterns represent the crossover frequency response of two similar
multi-speaker systems. The left-hand pattern was produced by a JVC SK-1000. Its evenly-undu.
lating shapes indicate a smooth transition from one speaker element to another. The turbulant,
uneven pattern on the right is typical of a poorly-designed speaker/crossover combination.

components and systems, we put it to work
to help us build a modestly-proportioned
(and priced) speaker system that would
come as close as possible to the highest
levels of integrity in musical reproduction.
We feel we've succeeded. But all the tech-
nology in the world can’t fool two of the
most sophisticated testing devices known:
your ears. And all the words in the world can’t
really tell you what the SK-1000 really sounds
like. So we suggest that you hear what
we've been talking about at a JVC dealer.

JVC America Company. Division of US JVC Corp.. 5875 Queens Midtown Expressway. Maspeth, N.Y 11378 (212) 476-8300
Canada: JVC Electronics of Canada, Ltd., Scarborough, Ont.
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Most components
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3'and the Oqe-Third Cctave Eq Two great new egs
3t only put veu in camplete contro of your acoustic
envircnment bt provide 2ven Mcie creat ve contou- of
your music as well. )

Tae Stereo ~ifteen Bend Eq iz ar expanded versicn of
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gach hzving fifteen bands spacad 2/3 of &n ectave apart,
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Also dst bu ed in Canada by \Vhite Electe aic Deve op ret Corpcrin1, Ontario.
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Tape Guide (Cont. from pg. 12)

plifier noise relative to the desired au-
dio signal.

You can tell whether your problem
is essentially in recording or playback
by playing either a prerecorded tape or
one made on another machine. If the
hiss is much lower with such tape,
then your problem lies in recording. If
the hiss remains the same, then the
difficulty is in the playback amplifier.

Tape Changes

Q. What does one have to do to
one’s tape recorder in order to use
chromium dioxide tapes? — |ohn
Reeds, W. Lafayette, Ind.

A.To use chromium dioxide tapes in
a tape deck set for conventional tape
(ferric oxide), changes are needed in
bias, treble equalization in the record
amplifier, and in the amount of signal
fed to the record head.

Specifically, these are about a 50 per
cent increase in bias current, a reduc-
tion in the treble boost, and more cur-
rent has to be supplied to the erase
head, as the CrO, tape is more difficult
to erase.

Distorted Recorder

Q. I wonder why the recordings on
my tape deck come out distorted. | set
the VU meter level so it doesn’t go
over the red distortion line —Buzz
Hammond, Mt. Vernon, O.

A. Possibly the VU meter is miscali-
brated so that it doesn’t read 0 VU un-
til the signal level is more than enough
to cause tape distortion. Another pos-
sibility is that insufficient bias current
is being fed to the record head .. if
the treble response seems overbright,
this indicates that bias is too low. An-
other possibility is distortion in the re-
cording and/or playback amplifiers. If
tapes recorded on another machine
sound clean in playback on yours then
the problem is in recording rather than
playback.

Question of Length

Q. Please indicate the pros and cons
of tape lengths ranging from 1200 to
3600 feet on a seven-inch reel? — Walt
Mattox, Jr., Atlanta, Ga.

A. It is generally not advisable to
buy more than 1800 feet of tape on a
seven-inch reel, Therefore, one should
buy either the 1%-mil tape (1200 feet)
or 1-mil tape (1800 feet). A thinner
tape tends to raise problems with
squeal and print-through.
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You know us best for our reputation in audio. In
fact, it’s audiophiles like you who have made TDK
Bl SA the best-selling High bias cassette in America
. | today But here’s something you may not know: the
tw same Super Avilyn engineering principle that
Super Pracision Cessette Mechansem ! revol ationized audio cassettes is in TDK’s equally
revol ationary new Super Avilyn video cassettes.
A & T DI No wonder that TDK Super Avilyn is the first
4-hour capability video cassette to be quality
approved by the people who know: video cassztte
recorcer engineers. And even less wonder
that Super Avilyn makes possible an
image so stunning, you will feel as
though you are sitting in the
broadcast studio.
What’s more, TDK’s strict quality
control works to give you low wear
on delicate video heads, virtually
non-existent oxide shedding, and no
problems with tape stretching, even
with repeated playback.
That'’s because TDK Super Avilyn

) L. - g “n video cassettes are an actual compo-
{ nent of the system, not just an
‘ , accessory. Our tape is housed in &

precision, jam-resistant mechanism,

-tk

for years of consistent high quality

o
video reproduction. And TDK Super
Avilyn VHS video cassettes are
: ccmpatible with all VHS machines,
[ both those with short-play (2-hour)
) r “r e es capability and those with short and
N ‘ @ long-play (4-hour) options.
' ‘ TDE Super Avilyn VHS video
! cassettes: model VA-T60, for one and
two-hour recording; model VA-T120,
for two and four hour recording.
If you like things to look as good as
you like them to sound, take a look.
TDK Electronics Corp., Garden
City, NY 11530. In Canada: Supericr
Electron:ics Ind., Ltd.

STDIK.

The Machine for your Machine.
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Edward Tatnall Canby

*

Sooner or later every aspiring audio
buff, audiophile, hi-fi man, whatever,
is likely to make an unsettling discov-
ery concerning his audio software, the
stuff he actually plays on his fancy
equipment. Namely, that he has be-
come the owner of a library, and he
has to do something about it. Now for
some of us this can be downright
frightening. You mean — file cards?
Maybe, though not necessarily, there
are other ways. But any way you look
at it, you are faced with some kind of
action. Action or chaos.

A library is no more than a long-
term holding action,
a better way to get
at what you want to
keep around. You ei-
ther have a library or
you have a mess.
And every time you
come home with an-
other recording, that
mess gets a fraction
messier. It's inexor-
able. And the more
enthusiastic your
hobbying, the
sooner you’ll get to
the crunch. As | fig-
ure it, our present
Editor should just
about be entering
that stage at his own
place, as if he didn’t
have enough to do
down at the office.
So here comes Can-
by with soothing
balm, words of wis-
dom and experience
— well, at least, plenty of the latter —
in case you, too, are getting towards
that inevitable crunch point. (Editor’s
Note: Mr. Canby, sir, | was at that stage
before | became Editor! It's a prerequi-
site. — E.P.)

It pays to be philosophical in such
cases; you are not the only one in his-
tory who has had to face the problem
of collecting and organizing. it is a
very human occupation and even
some birds (real birds) do it. The mag-
pie? They collect objects colored blue,
bring them home and play with them,
just like so many cassettes. Setting up
your library, then, is a practial matter,
but it can also be interesting and, of
course, gratifying if it works as it ought

to. Especially since there are no official
professional rules as yet (as there are
in book library work) and so if you de-
vise a system of organization that
works well for your needs you can be
full of pride.

Some of us are just naturally neat.
Organizational problems never arise
because they never get started. We al-
ways know where everything is. But
that’s almost inhuman. Most of us, as
with check books and double-entry
accounting, just do not like neatness
via system, any system, That, alas, in-
cludes me. It is so much easier just to

reach for the record you want than to
go look it up somewhere. Reach with
one hand for one record, the other for
the next, with the least amount of
motional energy. And pile up the re-
cent acquisitions right next to the
turntable where you can look at them
and choose to taste, right at hand, un-
der your fingers, at arm’s length. So
easy! So comfortable. And no system
at ail. I'll bet 95 percent of home hi-fi
music is played that way, for a while
anyhow. It’s the purest luxury.

The danger point arrives when your
software, as they said about Victorian
children, can be seen but not heard.
You can see it all right — it's every-
where. But you can’t find the blasted

oy
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record you want to play. You swear it
was right on the couch. It isn’t there
any more. Where is it? As my mother
used to say,.years ago, “Oh, | put all
those things in the so-and-so,” the key
phrase being all those things, a catego-
ry of chaos no one but my mother
could have invented. Like the
magpie’s blue objects. Anything was
better than “all those things.” Any-
thing still is.

If you own no more than a couple
dozen LPs and maybe a few cassettes,
you can manage. But beware of accu-
mulation. It's cumulative, Let’s say (I
am trying to put
myself into the
shoes of a couple
million readers), you
have your records in
a stylish cabinet
with a front that
closes — but it’s al-
ready full and small
heaps and piles are
spilling out; it’s easi-
er, anyhow, than
“losing” them inside
the cabinet. And un-
tidy little clusters of
mixed cassettes sit
here and there (like
mine) for lack of any
particular systematic
way to keep them in
good order. They're
small and inconspi-
cuous, after all, and
mostly black. Just
push them together,
drop them into a
box, and they look
very neat, for a while. You may also
have assorted open reels of tape, in
and out of their boxes, mostly with
loose ends dangling and no labels,
with half labels, or erased labels — un-
finished business. All in all, this state
of things has become a part of your
living, and you are getting accustomed
to it. Loose albums, empty record cas--
es, while inner sleeves, and even na-
ked LPs decorate most of the seats in
your living room so no one can sit
down any more. (Come look at my liv-
ing room!) On the floor are the records
you planned to play last night but
didn’t — they’ll wait. Also the records
from the night before last, like stale
teacups left after a party. If all this ap-
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The Realistic SCI-30 tells it like it is:

Why 3 heads are better than 2.
Why 2 capstans are better than 1.
Why double Dolby™ is better than single.

3 Heads.

Two independent record
and play heads eliminate
the compromises of one
combined r/p head, and
the head assembly is
integrated to eliminate
azimuth error. The result:
cleaner sound. The third
head lets you monitor

=

your recording an instant
after it’s made, without in-
terrupting the program.
SCT-30 has 3 heads!

2 Capstans.

Dual capstans (instead of
the usual 1) reduce wow
and flutter to an inaudible
0.06% WRMS or less,
and extend the audio fre-
quency response. SCT-30
has dual capstans!

Double Dolby.

You know the single
Dolby system cuts noise
and adds dynamic range.
But let's examine double
Dolby. You get Dolby on
both record and monitor so
you know exactly what
your tape will sound like.

You get a decoder for re-
cording superb Dolby FM
stereo. And you get
simultaneous listening en-
joyment of the decoded
broadcast on receivers
with tape monitoring. The
Realistic SCT-30 has dou-
ble Dolby! About $380.

PS.- Supertape®Gold.

To go with 3 heads, 2
capstans and double
Dolby, you need a cas-
sette tape that will en-
hance — not degrade —
performance. That's why
we design and manufac-

e

A

%

ture Supertape Gold in
our oun Fort Worth fac-
tory. Like SCT-30, it’s a
playmate you can believe
in at a price you can

afford.

Why Realistic®?

Because Radio Shack has
delivered quality audio at
sensible prices since 1921,
its Realistic tape and re-
corder line can point to
over 5,000,000 customers
as living proof of these
claims. Add after-sale
service that isn't lip
service. Add in-house en-
gineering and manufac-
turing of much of the
Realistic line. And add
the convenience of
neighborhood shopping
where you get “sound
talk” from a specialist.
That’s Realistic!

*TM Dolby Laboratories, Inc.

Radio fhaek

The nationwide supermarket of sound™

Radio Shack is a Division of Tandy Corporacion, Fort Worth, TX 76102, Over 000 locations in nine countries.

AmericanRadioHistorv Com
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B-I-C’s FM ANTENNA
GETS A GREAT RECEPTION.

In the fall of 1977, B-I'C introduced the Beam Box FM 10,
the first electronically directable FM antenna. It sits
conveniently near your receiver and requires no special
installation. By simply adjusting its knobs you maximize the
FM signal you want and minimize signals you don’t want. At
$89.95, we thought it was quite a breakthrough. So have a lot
of other people.

“I spent literally hundreds of dollars for FM antenna
installations before | found the Beam Box. It really works. In fact, it
works great” J.L.B., Alexandria, Virginia

“The Beam Box is the greatest thing that has
happened to my FM tuner. In several different locations
| tried dipoles, rabbit ears, cable TV hook-ups, and
stationary outdoor antennas with sad resuits. So sad, |
never taped FM music. Upon incorporation of the B*I'C
Beam Box in my system | detected an improvement
that was unbelievable, specifically in cleanness of
signal, stereo separation and station fock-on.
Additionally | was able to pick up more stations. | am
now making perfect FM recordings.” A.G.M.D, Hill
AFB, Utah

“Since buying and installing the Beam Box, my reception
problems have been completely eliminated. | receive stations in
Connecticut and Long Island with absolute fidelity, which | think is
pretty outstanding since | live in New Jersey. | am finally confident
that my ‘prestige’ tuner is performing as it was designed to” J.P,
Edgewater, N.J.

“Great invention! Perfect reception. No multipath.
This is a great advance. Works beautifully in a New
York apartment.” TW., New York City

Now B°I'C introduces the new FM 8 at only $49.95. It’s a

bit less fancy and therefore less

expensive than the original Beam Box

FM 10. Performance is virtually the same.
If you're unhappy with your FM

reception and can’t improve it with your

present FM antenna, The Beam Box may

be your answer. @CTM B %vu
0 \

THE 8EAM BOX Y BOG

ELECTRONICALLY DIRECTABLE FM ANTENNA
MODEL FM 10
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plies to you, then you are indeed
heading for trouble. And accumulating
more of it every day.

In this syndrome, it gradually be-
comes clear that the more recordings
you put away — that is, figuratively
sweep under the rug — the more there
are lying around in messy display. You
still use the hunt-for-it system, but
with increasing frustration. Is it in that
pile by the window, or in the stack |
pushed under the piano? (Go look un-
der my piano.) Or was that the one |
loaned to my sister-in-law last month?
Down on your hands and knees, man,
and plough through pile after pile un-
til you find the d thing. Or
don’t, and conclude erroneously that
somebody has walked off with it, the
slob. Incipient paranoia. It’s right there
within 10 feet of you. But you can’t
find it.

Catastrophic Crunch

The ultimate crunch arrives one eve-
ning when you give a long groan, grab
EVERYTHING and make a huge pile in
the middle of the living room floor for
drastic reassignment. A week later you
have set up your library.

Other than via an almost prissy
neatness from the very beginning, |
know of only one other way to avoid
this trouble. Go on the wagon.

Do not ever buy another record-
ing, not an LP, 45 cassette, or open reel.
Recordings anonymous! It helps to
commune with someone else who has
taken the pledge. After awhile, you get
SO you can, even in the pitch dark,
reach into the same old pile of the
same old records and come up with
the exact item you want for its 150th
playing . . . but this is a dream world.
Because if you have a library you can
do so much better; you can find the
“oldies” and you can also buy the
“newies.” For that, it's worth the extra
effort. I've been making extra efforts
for decades, though | still haven't
caught up. But then I'm a record
reviewer. Even with paid help, my li-
brary remains perenniaily out of con-
trol. So I know whereof | speak.

What is a library? Library actually is
not too appropriate for our sort of col-
lecting, etymologically speaking, be-
cause in Latin /iber means book (livre
in French) and so a library is technical-
ly, by language, a “bookery.” Curious
that the french word librairie means
bookstore, a collecting-together of
books for sale. So does “’gallery” in our
own current art world; you come to
browse and maybe to buy. But the
much older and more exact meaning
of library is minus the sales aspect and
takes us back through organized book
collections for two thousand years and
more of human history, to the very be-
ginnings of inscribed messages on clay
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oudspeakers:

Then And Now.

There was a time when it took a
big speaker to get full, rich high fidel-
ity sound.

It's not true anymore.

Now Visonik has developed a
series of ultra-compact high fidelity
loudspeakers that are heard but
hardly seen.

This remarkable accomplishment
is the DAVIDe® line of five speakers.
Each is an ideal combination of
maximum sound and minimum size.

To achieve the sound of a large,
well-engineered speaker from a
speaker the size of the DAVIDS® is
no small accomplishment.

Visonik blends equal parts of
technology, precision German en-
gineering, and careful craftsmanship
to arrive at this mini miracle.

The result is a speaker small
enough to fit in the palm of your

hand, with the sound of a speaker
you could barely lift off the floor.
And with dispersion and imaging of

the music that is incredible.

The smallest of the DAVIDS® are
the two-way D-302 and D-502,
perfectly made for easy placement
within your home, or even in a
car or van (in an MO version with
mounting bracket).

While identical in size to the
D-302, the two-way D-502 has
more power handling capacity and
deeper bass response. Commensu-
rately fuller sound and greater
power handling capacity are
achieved with the D-602, D-702,
and three-way D-803.

With the exception of the D-302,
the DAVIDS® have an LED over-
load indicator to signal overload risk
to the tweeters.

The D-602, 702, and 803 come in
a choice of a walnut wood veneer
cabinet for a touch of visual warmth,
or the standard black finish cabinet.

VISONIK: HIFT oo mre oo

Visonik of America. Inc. /1177 65th Street/OQakland, CA 94608

"Registered Trademark, Visonik K. G., ™€) 1978, Visonik of America. Inc
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Whatever DAVID® you choose,
whether the tiny D-302 or its big

{but still relatively small) brother, the
D-803, you can be sure you will
own a loudspeaker whose size
makes it possible to have the best
sound wherever you want it.

See and hear today’s concept in
loudspeakers at your Visonik dealer.
Wirite us or call this toll-free number
for the name of your nearest dealer.
(1) 800 423-2355, extension 606.
In California, call (1) 800 232-2175,
extension 606.
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See why TDK

It’sthelittle things you can’t see
that make a big difference in the way it sounds.

At first glance different brands of
tape look pretty much alike. But if
you look closely, you'll find there are
many subtle differences. And it is
these differences that make one tape
stand out above all others.

Now you might not spend a lot of
time looking closely at tape. But we
have to—that’s our business. At
TDK we’re committed to constantly
improving our products. For years,
our SA cassette has been the High
bias reference standard for almost all
quality cassette deck manufacturers.
Yet we’ve incorporated improvement
after improvement into SA’s tape
and mechanism since its introduction
as the first non-chrome High bias
cassette in 1975. These advances
mean better quality sound for
you. TDK makes this possible,
by continuous attention to
the little things you
can’t see.

The Particles

The lifeblood of recording
tape is microscopic magnetic
particles that can be arranged
in patterns to store and reproduce
sound. At best, they are as

small as possible, uniform in size and
shape; they are long and narrow (the
greater the ratio of length to width,
the better); and they are tightly,
uniformly packed together, with no
gaps or clumps.

Over 40 years of experience in
magnetic ferrite technology and 25
years in developing and manufactur-
ing recording tape, bring the TDK
SA and AD cassette particle
formulations as close to these ideals
as current technology will allow.

The TDK SA particle is a cobalt
gamma ferric oxide compound made
highly stable by our proprietary
cobalt-ion adsorption process. The
SA particle possesses one of the
greatest length/width ratios of any
particle used in audio cassette
recording: an amazing 11:1. These
little wonders are truly ‘‘state-of-the-
art,” and mean higher maximum
output level (MOL), higher signal-to-
noise and lower noise.

o

The particle in TDK AD is pure
gamma ferric oxide; it has been
developed specifically for use in
Normal bias decks—in the home, car,
in portables. With a length/width
ratio of 10:1, the AD particle can
deliver what most conventional
cassettes lack: an extended, hot high
end, to capture all the elusive highs
in music, frem classical crescendo
to raging rock and roll. It
is the logical successor to the world’s
first high fidelity cassette tape
particle, TDK SD,
introduced in
1968.

TDK SA tape surface (left) enlarged
30,000 times. TDK Super Avilyn parti-
cles (right) enlarged 20,000 times.

The Coating

To best attach the particles to the
film used for backing, it’s necessary
to coat that film evenly, with neither
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clumps nor gaps of oxide build-up.
So we suspend our particles in a
unique new binding, and we're
fanatic about the way we do it. TDK
engineers and craftsmen wear
surgically clean robes and caps, and
we vacuum the air to eliminate

Tape layers: coating (top); backing.

contaminating foreign matter
and disruptive static charges.
The high packing density
that results means that the
tape is prepared to handle
high input level musical peaks
gracefully, and without
distortion.

The Base Film

We coat our oxides on broad
rolls of supremely flexible,
but nearly stretch-proof
polyester film, to make sure
TDK cassettes don’t tangle or intro-
duce wow and flutter.

The Polishing

After each roll is coated, it goes
through a polishing process called
“‘calendering.” Any oxide is removed,




sounds bhetter.

and the surface is smoothed to The Inspection The Music and the Machine
reducg tape head wear an oxide Before any of our tape is loaded into We go to more trouble than most
shedding. Reduced friction across the cassette shells, it must pass a series companies do, when we manufacture
tape heads means lower noise. of inspections to  our cassettes. We see to all the little

|

details, so you can hear more of your
music. Our super precision cassette
32;“351( ?";ble mechanism delivers the tape to your
paystem: heads precisely, without introducing
friction, wow and flutter and other
problems in the process. And we
back that mechanism, and
the tape within it, with
high fidelity’s original full
lifetime warranty*, a measure
of the value we have placed

The Edge

If you look closely at the edges
of TDK'’s tape, you'll find that
they are uniformly straight

and parallel to a tolerance of one
micron. That's because we slit
our tape by pulling it across an
array of precisely-positioned,
surgically-sharp knives. That
means the tape movement is

B

unimpeded; and mis- .
tracking that could result M ) arz)(;llzgizssettes, fodeyel
"1]. g?;blte% el i i So next time you buy cassettes,
N look closely at TDK, and think of all
The Hub/Clamp the little things you can’t see that
Assembly ' Lnake o%rDc;slsaelttes just tgat much
. see if etter. ectronics Corp.,

D RIhEmEdg majer it matches up Garden City, NY 11530. In Canada:

challenge which has

always faced cassette to our own rigorous Superior Electronics Ind., Ltd.

standards. If it doesn’t “In the unlikely event that any TDK audio cassette ever

manufacturers:
[y} 2 fails to perform due to a detect in materials or
pass. it’s dl.scarded. We workmanship. simply return it to your local deater or to
never compromise on quahty. TDK for a free replacement

The TDK high tolerance
tape/leader splice.

anchoring the tape
to the hub without causing
mechanical problems. We use
a unique double clamp system we
pioneered. It practically eliminates
wow and flutter, distortion, drop-
outs and other problems related to
poor winding. Some manufacturers
use plastic pins jammed into notches
on the edge of the hub. This system
can lead to uneven winding, which
causes the edges to feather, the tape
to bulk unevenly, and occasionally,
to snap at the anchor.

The Cleaning

Like most leader tape, ours is
designed to protect the recording
surface from stress, and to provide a
firm anchor to the hub. Unlike most
leader tape, TDK's cleans your
recorder heads as it passes by.

The Splice

Our splices are firm, with leader and
tape lined up exactly. Our splicing
tape is specially designed not to
bleed adhesive into the cassette

mechanism, which could gum up the - . p
works, & 1978 TOK Elecironics Corp The machine for your machine.”

Enter No. 51 on Reader Service Card
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tablets and, even earlier, collections of
small clay tokens in various meaning-
ful shapes, now discovered to an-
tedate even writing itself. They, too
had to be organized so you could find
what you wanted and use it.

Nowadays, we have expanded the
library idea to cover anything with a
message on it, like a recording, which
we want (a) to collect and preserve,
(b) to organize and make accessible,
and (c) to use. These are the three es-
sentials of any library, public or pri-
vate, and you can see nicely where
you fit in. Libraries are now mostly
public but there are and always have
been private libraries, collections, of
every imaginable size. My father had a
distinguished library of books, some
rare, many with personal dedications
from the author, some first editions,
numerous big “complete” sets, and up
to 50 handsomely bound volumes.
Shakespeare, Mark Twain, Jane Aus-
ten, HG. Wells, O. Henry — | read
through most of them as a kid just
browsing. This was decidedly a private
library and so today is my own even
larger library of sound recordings, and
so is yours. Always the same three
essentials, collect, make accessible,
and use. But it is the middle one,
accessibility, which is the important
one.

Audio Accessibility

Maybe I'm using the wrong term
here. Is it, instead, a private museum
that you have in your assembled hi-fi
software? The museum is a much new-
erinstitution than the library (basically
19th century), and it is different,
though the two overlap in many ways.
A museum is a collection too, semi-
rearrangeable, primarily set up for
show, organized to impress an eager
audience. So is your hi-fi collection a
private museum? 1'd say so. You put
on a (different) show each time you
show off your fi. And you surely want
to impress an eager audience, even if
only an audience of one. As a “show-
able” collection yours is definitely
museum-like.

Museums, too, are mostly large and
public but there are a few private mu-
seums and quite a number of ex-pri-
vate ones, like the Frick in New York
and Mrs. Gardner’'s Museum in Bos-
ton, surely the zaniest museum you
ever saw, if it still is as it used to be.
Mrs. G. was wealthy, and she collected
all right. She built herself a show-off
place that must be seen to be
believed, a vast Edwardian indoor bo-
tanical garden with pool, all iron and
glass, where masses of flowers and
shrubs and trees (often changed)
mixed themselves up with a motley art
display. Unique but, what with swim-

ming pool hi fi among the palm fronds
(California) and loudspeakers in the
trees (Florida?), we surely could do
roughly the same.

Even without the hoopla, you can
have your own little museum, provid-
ed you organize it with some sort of
system. That's what I'm getting at. Or
library, if you wish. Either way, it is
better to get started before the crunch
comes, if you clearly see that it is,
indeed, coming. Take a look around
you, as per the above. Yes, things are
beginning to slide towards chaos? Are
you wading already knee deep in piles
of records, or even ankle deep?

Magpie Mimicry

File cards, I must say, are the final
and most ambitious resort, also the
most demanding, when all else has
proved inadequate. I've had file cards
for years, but | got to that stage ‘way
back, and out of the most dire necessi-
ty, having tried just about everything
else in turn. | think I can make some
useful suggestions, if only to get your
mind going, but space is up for now
and so | begin, reassuringly, with the
most elementary suggestion of all.
You've already put it into practice, un-
less you are color blind. Memorize
your record jacket’s front art. And then
g0 look for what you want by shape
and color. Especially, like the magpie,
for color.

So you spread out your LP records
luxuriantly, all over the place, just as
already described, and you look for
the right color. It’s that bright red one
with the blue picture in the middle. Or
the mottled olive that looks like wall-
paper. Even better, you can go for por-
trait identification. The glowering guy
with the long curly hair. That leering
grin on the pianist who has just had 50
color shots made of him (40 of which
will appear on his other records) and
he is getting hysterical under the
Camera’s relentless gaze. Did you see
the recent Columbia cover of the late
Georg Szell holding up one hand in
front of his face to hide it from the
camera? That one broke me up. They'll
use anything to get your attention
today, even the misfires! So much the
better. It's that much easier to find the
record you want, among the dozens,
the hundreds, the thousands that you
own, in your own museum.

The trouble with this non-system,
though, is that you will have to leave
your records out and visible. Other-
wise it won’t work. So | predict that
this stage in your collecting life will be
short and snappy. “GEORGE, PUT
THOSE RECORDS AWAY — don’t you
know the Smiths are coming for
dinner?” That'll be the beginning of
the end. 4
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Tandberg’s New TD 20 A
With The Exclusive
ACTILINEAR Recording System

Tape recorders can no longer be
looked upon as independent units in to-
day s extremely sophisticated sound
sysiems, but rathar as components
within a total system with performance
capability as technically advanced as all
other components cf that system.

Drawing upon its unequalled 30 year
tradition in magnetic recording technol-
ogy, Tancberg has met this challenge by
developing a completely new concept in
tape recording known as ACTILINEAR
Recording (Patent pending) for their
new, advanced open reel and cassette
machines.

(1 comventior al recording systems,
the summation o* record & bias currents
in the recording head is done through
passive comporents, leading to inhe-
rent compromise solutions. The new
ACTILINEAR Reccrding System is to-
tally free of these compromises, as the
passive components have been re-
placed with an active Transconductance
amplifier developed by Tandberg. Just a
couple o its many benefits are: up to 20
dB more headroom over any recording
system currently available, and the abil-
ity to handle the new high coercivity
tapes.

In fac:, Tandberg's new ACTILINEAR
Recordirg System, when used in con-
junction with the soon-to-be-available
metal particle tapes now under intense
development in the U.S., Japan and
Gemnany, offers performance paramet-
ers approaching those of experimental
Pulse Code Modulation (PCM) technol-
ogy yet s fully compatible for playback
on all existing tape: recorders. It is liter-
ally a machine for the future, with no ob-
solescerice factcr, as it can be used with
any type of recording tape, available
now or in years to come. *

Tandberg engineers have mated
thisnew recordirg systemto a logic-con-
trol ed, tour- mector, solenoidless tape
transport of advanced design, which,
like the ACTILINEAR concept, -is totally
unique on the market today. .

then superior fzatures of the TD 20
A incluce: built-in Sel. Sync. e front
panei bias adjustment e front panel
2-position miercphone sensitivity
switch e frequency- corrected, peak-
readirg YU metzrs, with new graphics
designed forimproved readability e four
line inputs + mas:er gain control e a
“free” mode + Edit/Cue facilities for
easier editing ® LED mode indicators e
separate power supplies for operational
functions and zucio functions e rack
mo.nt capability » optional wireless,
PCM infrared remote control.

Visit your authorized Tandberg dealer
for a demonstration of the new TD 20 A
deck, ard discover how tape recording
will be cione in the years to come. For
your nearest dealer, write: Tandberg of
America, Inc., Labriola Court, Armonk,
N.Y. 10504,

TANDBERG =




Tandberg Presents the Next Generation
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(Continued from page 8)

It seems that Mrs. Murphy has
moved her Fudge Shoppe & Speaker
Works from Indiana to Kansas. Do you
know of any way to induce her to
move back to New York? I'm sure she
would be happier with Larry Zide at
db Magazine.

W.)J). Hoge
Boy Wonder

“Live” Rock
Dear Sir:

In answer to Michael Kiley’'s letter in
your September, 1978, issue of Audio, |
can’t understand how Mr. Kiley can

S

EQUALIZERS. ..

say that “live” rock performances
aren’t live. Granted, rock musicians
use many different electronic devices,
but if you take away the musicians
what do you have? Nothing but a lot
of electronic gear in one place. The
musician is still the creator of the
sound, not the equipment. Mr. Kiley
doesn’t have to like rock music, but
denying its existence and the talent of
rock musicians is going a little too far.
Bill Strateff
Akron, Ohio
(Editor’'s Note: “Not live” in Mr.
Kiley’s usage means non-acoustic. E.P.)

PRE-AMP EQUALIZERS...
CLASS "H” AMPLIFIERS...

the Great Equalizers...

State-of-the-art in EQ—we're still the only
high quality fuli-line equalizer manufac-
turer—all U.S. made. From $249.

The new Class "H” Analog logic Vari-
Portional® circuit with Auto-Crowbar protec-
tion circuit, input level controls, adjustable
range meters, main and remote speaker
selecfion, clipping indicators, Vari-Portional
indicators and speaker protection. 250
watts RMS minimum p/c 20-20KHz @ 8
ohms, less than 0.1% THD. T.L.M. better than
0.02%. Slew rafe better than 50V per micro-
second. 3 models, From $649.

the Perfect Pre-Amps...

Two Preamp Equalizers. Features avail-
able inciude: Tape Eq/Signal Process-
ing/Moving Coil Inputs/Tape Dubbing.
From $549.

FREE BROCHURE

Includes TEST REPORTS, complete specifications, Class "H" ampli-

—
uo\'\zets
= mpifiers
WE2 P gmpifiers
St
—
&L :r g:fg I

fier ENGINEERING REPORT, EQ COMPARISON CHART, and the
"WHY'S & HOW'S” of equalization—on eosy-to-understand explana-
fion of the relationship of acoustics to your environment. Also con-
tains many unique IDEAS on "How the Soundcraftsmen Equalizer con
measurably enhance your listening pleosures.” "How typical room
problems can be eliminated by Equalization,” and a 10-POINT “DO-
IT-YOURSELF" EQ evaluation checklist so you can FIND QUT FOR
- YOURSELF WHAT EQ CAN DO FOR YOU!

US.: 1721 Newport Circle, Santa Ana, CA 92705 s CANADA: 5440 Maingate Rd., Mississouga, Ontano
Enter No. 45 on Reader Service Card
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Audio-Visual Helpmate
Dear Sir:

Apropos to your column on VTRing
in the July, 1978, issue of Audio, per
haps some of your readers can answer
a pathetic cry for help from the far
Pacific. A friend of mine in Manila is
looking for opera and ballet recordings
in the Betamax, V-matic, or VHS for-
mats to add to his personal collection.
He is hoping to find an enthusiast will-
ing to correspond with him out in the
“boondocks.” )

Those interested should write to:
Jose Matti, No. 41 Alfonso X1 St., San
Juan, Metro Manila, Philippines.

Any and all cooperation will be
appreciated.

Odin Thaanum
San Diego, Cal.

NAPCO’s Mary Claffey Wins
ABP Circulation Award

",u—
. \

Mary Claffey, Vice President and Di-
rector of Circulation at North Ameri-
can Publishing Company, Audio’s par-
ent company, has received the 1978
American Business Press National Cir-
culation Career Award in recognition
for her contributions to circulation and
publishing. In 1958, when North
American had only one publication,
she was the entire circulation depart-
ment — as well as the bookkeeper,
office manager, and telephone opera-
tor. Today she is responsible for ad-
ministrating a department of 64 people
which provides a complete circulation
operation for 25 publications and
newsletters, as well as direct-mail
activity. Under Ms. Claffey’s direction,
the circulation operation was convert-
ed to a computerized system which
has saved the company a considerable
amount of time and money. In 1972
she presented the postal authorities in
Washington with an innovation in the
handling of controlled circulation per-
mits.
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YOU SHOULD EXPECT MORE

FROM THE PHASE 4000 SERIES TWO.

Even if you're made out of
money, you'd be hard pressed to buy
more preamp.

The Phase 4C00 Series Two goes
way beyond the boundarie$ of
conventional preamps. First, the 4000
prooesses and amplifies your music
without introducing any significant -
noise c¢r distortion. Then it actually
compensates for losses in dynamic
range and signal-to-noise ratios
that occurred way back in the
recording process!

Toprevent overoads, studios “peak
limit” the highHevel attacks commonin
today's music. The 4000 Series Two
has highly advanced circuits to read
peak limiting, andimmediately restore
the dynamic range. The combined
overall dynamic range is increased by
17.5dB. So when Charlie Watts hits a
cymbal. it sounds like a cymbal!

The £000 Series Two also spots low
level gein riding, where the recording
engineer adds volume to a
low signal to overcome
noise on the mas-
ter tape. The

AND YOU GET IT.

Downward Expander immediately
expands the dynamics, SO you

hear the bass as the conductor
called for it, not as the engineer
delivered it. <

The 4000 Series Two second
generation Autocorrelator reduces
record hiss, tape hiss, and FM
broadcast no se. Weighted overall
noise reduction is -10dB from 20Hz
to 20kHz. So your music comes clean,
and the background is si'ent.

The 4000 has two new RIAA phcno
stages which eliminate low level
switching and reduce hum and CB
interference to a minimum.

Tape monitor and dubbing circuits
allow copying between decks, while
listening to a third orogram source
There's a separate direct coupled
(OCL) Headpnone Amplifier. An
infrasonic filter eliminates audible
effects caused by rumble. We could
go on forever, but you get zhe point.

Tre Phase 4000 Series
Two. It's waiting for you
at your Phase
Linear dealer.

=0 AN

THE POWERFUL DIFFERENCE

_ Phase Linear Corporation, 20121 A8th Avenue West, Lynnwood, Washington 98036
MADE 4N US A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY U
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SEEK AND YE SHALL FIND!

If you're one of those people that want facts instead of fluff then Fidelity Research is your
kind of company. You see we're one of those old fashioned companies that would rather
spend it's money on research and development than slick, glossy ads. So, we've developed
some fact sheets on our moving coil cartridges, toneams and related equipment. If you're
serious about the optimum toneam/ cartridge combination then give us a call toll-free. We'll
send you the facts. Nothing more. Nothing less.

1'(800] 821'2280 (ext. 110)

Mo. residents 1-(800) 892-589C ext. 110
FR Fidelity Research/America  Fidelity Research/Canada
P.O. Box 5242, Ventura Ro-Bar Electronics, 134 Doncaster #7
Calif. 93003 (805) 642-9277 Thomhill, On‘ario L3T-IL3 (416)881-2331
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Move Your Old Equipment Fast
In Audio’s Classified Section

|CRAIG ANDERTON MEETS \

B COMBO
ORGAN,

NATIONAL
Y6l HEADQUARTERS

K
THE RESULT: -

For Famous Brand ORGANTUA

Electronics By Mail
1150 N. Powis Rd. West Chicago. from m
Il. 60185 * (312) 293-1825
All Orders Shipped In FORGET ABOUT TH'N'SOUND'NG

Factory-Sealed Cartons COMBO ORGANS. ORGANTUA HAS:

Write Or CallFor THREE INDIVIDUAL RANKS (EACH WITH
: 5 POSITION OCTAVE SELECT SWITCHES)
The Lowest Prices o/ FOR A RICH, THICK SOUND.
ORGANTUA REPRESENTS THE FIRST
MAJOR ADVANCE IN COMBO ORGANS
IN 10 YEARS, SEND FOR OUR INSTRUC-
TIONMANUAL IT TELLS THE FULL STORY.

LOWEST PRICES ON no.6780 - ORGANTUA KIT - $279.95
RECEIVERS TURNTABLES  TUNERS {shipped freight collect)
SPEAKERS  CHANGERS CARTRIDGES ALSO AVAILABLE CUSTOM ASSEMBLED
TAPEDECKS  AMPLIFIERS HEADPHONES | ©......cccoooooooeririsssisi L
CALCULATORS COMPACTS  CAR AUDIO © () I'm convinced - Send Organtua Kit :
Top Discount Audiogesr chicags, ‘1. so1ss f| ($279. 95 enclosed) :
AU9 Master Chorge ang R . () Send Organtua Instruction Manual
B VOSERATEANT : g% refundable with kit purchase)
Please send me a quote on I ( ) end FREE Catalog
_ N i name:
Biae ¢ Address:
A el State: Zip: :
—— —d [ VT N A ,1020W. WILSHIRE;
: OKLAHOMACITY,OK 73116 :
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Audioclinic continued from pg. 6

This cable works out well because it
provides much better shielding than
the spiral-wrapped cables we usually
find. However, it has a higher capaci-
tance per foot than other kinds of
cable, which may be a consideration in
such applications as phonograph ins-
tallations.

Be sure to route all a.c. lines away
from audio cables. Good shielded
cables, as well as careful wire routing,
may well cure any hum condition you
have.

Amplifier Hiss

Q. I have a problem with my receiv-
er. It produces an audible hissing
sound when in either AUX, Tape Mon-
itor, or the Phono mode. The hiss is
present with the speakers, the cassette
deck, the Dolby Noise Reduction, the
turntable, everything except the FM
position. When | took my receiver to a
technician, he said that his speakers
showed no sign of hiss at normal lis-
tening levels. He said that he could
hear a hiss when headphones were
used, but this was not uncommon
with an integrated amplifier. He added
that I shouldn’t be able to hear hissing
in my speakers unless | listened at high
output levels. | understand that there
will be noise in even the best of sys-
tems, but this is a very audible hiss—
Dale C. Allen, Roanoke, Va.

A. Probably your service shop used a
speaker with less efficiency than your
speakers, and this would eliminate the
problem as far as he was concerned.
Presumbly the hiss of which you speak
is present even when the volume is
turned all the way down. This means
that it occurs in the audio stages after
the volume control. This hiss may be
inherent in the design of the amplifier.

Your letter has a statement in it
which puzzles me somewhat. You
state that if you listen to FM, you do
not hear this hiss. Perhaps there is
some kind of gain reduction switched
into the circuit, resulting in elimina-
tion of the hiss. Also you may have
one of those circuits in which signal is
introduced into a stage before the vol-
ume control and FM signals are the
loudest, producing more voltage at the
input of such stages. This means that,
when listening to FM, the volume con-
trol must be lowered more than for lis-
tening to other program sources and
this would prevent hiss from being
audible. If this is the case, then the
hiss is generated between the input to
the high-level sources and the volume
control.
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Your choice

between these new LUX turntables
depends on how you feel
about bearing armes.

Although these two turntables are
being introduced simultaneously, the
PD-272 (with integrated tonearm) was
actually designed and produced first.
its operation is purely manual—no
automatic assist whatever. So if you
believe that any amount of automation
implies compromise, the PD-272
should appeal to you.

The performance will certainly
appeal to purists. The servo-controlled
direct-drive brushless DC motor with
its gapless pole design is totally free
of the cogging (pulsing) that plagues
many other direct-drive motors.

The straight, statically-balanced
tonearm has several important design

features. For example, the vertical
pivots extend through the arm rather
than simply suspending it from the
outside. This minimizes lateral play
and assures that the stylus will always
remain perpendicular to the record.
Also, the arm’s nested tube construc-
tion and internal damping deal very
effectively with resonance.

Then for those audiophiles who like
to go their separate ways, we produced
the PD-270 (like the PD-272 but less
tonearm) and the TA-1 (separate
tonearm). With TA-1, you change
cartridges by changing the entire
tonearm tube. This system is much
better than changing headshells since

it minimizes mass at the crtical point
of thetonearm. The TA-1asohas a
built-in stabilizer below the arm tase
which damps out vibration.

This additional flexibility 1as its
price. The PD-270 drive system &
$285; the TA-1tonearm, $125. Tre
complete PD-272 is $345. And for
either tonearm, the new 11£-C moving
coil cartridge, $195.)

As you can see, you do Fave to
decide how likely you are to want
interchangeable tonearms nthe
future. Think about it on yoar war to
your LUX dealer. If it's still a pro>em
when you get there, he'll help you
bear up under it.

LUX Audio of America, [td.

160 Duponi Street, Plainview, New York 11803 « In Canada: White Electronics Development Corp., Ontarin

PD-272. Etfective tonearmn leng-h:
240mm. Tracking force caibrated

0-3 grams. Accepts cartridges “om

4-11 grams. Anti-skating, iiscous-damped
cueing, adjustable height lliumintated
strobe, pitch variable +4%. Wo and
flutter less than 0.03% (W3MS); "umble
more than 60 dB. Same drive system
specifications apply 1o PD-270. Both
include removable dusi cover.

TA-1. Straight, tubular, static-ba anced.
Interchangeable tube. Stabilizer. Other-
wise similar to tonearm o~ PD-272.



IDEAL FOR
SHURE
cartridges

Needle in the
hi-fi haystack

Even we were astounded at how
difficult itistofind an adequate
other-brand replacement stylus fora
Shurecartridge. We recently
purchased 241 random stvli that were
not manufactured by Shure, but were
being sold as replacements forour
cartridges. Only ONE of these 241
styli could pass the same basic
production line performance tests
that ALL genuine Shure stvli must
pass. But don’t simply accept what
wesay here. Send for the documented
test results we've compiled for you in
data booklet # AL548. Insistona
genuine Shure stylus so that vour
cartridge will retain itsoriginal
performance capability—and at the
same time protect your records.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204

In Canada: A.C. Simmonds ¢ Sons Limited

Manufacturers of high fidelity components.
microphones, sound systems and related circuitry.
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Bert Whyte

In spite of the introduction of mag-
netic tape and subsequent open-reel,
cassette, and 8-track prerecorded for-
mats, the venerable phonograph
record has remained the chief source
of music for the audio consumer. Ever-
ytime an advance was made in the
magnetic recording medium, the
doom-sayers predicted the demise of
the phonograph record. Subsequent
technical shortcomings and economic
considerations in prerecorded tapes
kept the phonograph record flourish-
ing. When stereo tape arrived on the
audio scene in the early 1950s, it
looked like this development would
indeed mean the end of the phono-
graph disc. After all, how could stereo-
phonic sound be recorded on a disc?
Two sets of grooves on a disc were im-
practical for many reasons, and the no-
tion of two signals contained in a sin-
gle record groove was sheer fantasy.
Right? Wrong. Had the doom-sayers
delved deeply enough into the dusty
archives of audio, they would have
found that an unsung genius named
Alan Blumlein had invented the single
groove stereophonic disc in 1933! Per-
haps if Blumlein had not met his un-
timely death in an aircraft accident in
England during the Second World
War, the stereophonic phonograph
record would have become a commer-
cial reality long before 1958. In any
case, over the years the phonograph
disc has repeatedly demonstrated its
technical resiliency and longevity.
Now, with the anticipation of digital
disc recordings, a long road stretches
ahead for the brainchild of Thomas
Alva Edison and Emile Berliner.

All this preamble was in aid of the
fact that if you have a phonograph
record with grooves, you most as-
suredly have to have a phono pickup
cartridge to trace the signals impressed
in those record grooves.

While it might seem perfectly obvi-
ous that the phono cartridge is the first
element in the audio chain of repro-
duction and, as such, can have a pro-
found effect on sound quality, the av-
erage audio consumer is usually more
concerned with the nether end of the
production chain, the loudspeaker.
When a music lover no longer is daz-
zled by the delights of his first audio
system and begins to listen more criti-
cally, usually the first upgrading of his
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system is the aquisition of better quali-
ty loudspeakers. A bit later on, having
become still more knowledgeable in
the ways of audio, he opts for a better
receiver or amplifier. Having advanced
this far, he finally gets around to up-
dating his phono cartridge. Our newly
minted audiophile has followed a
well-worn route in the improvement
of his sound system. Yet it is obvious,
that even if our audiophile acquires
the very best speaker on the market
and the ne plus ultra in amplifiers, the
entire system is only as good as the
phono cartridge at the beginning of
this audio chain. | personally feel that,
all things considered, upgrading a
phono cartridge is the quickest, surest,
and usually least expensive way to im-
prove the quality of a system.

Cartridge Configurations

Over the years, the quest for higher
quality pickup cartridges has produced
some unusual and very exotic configu-
rations of this component. But basical-
ly we have had relatively few princi-
ples involved in these designs. Early
on, we had pickups with crystal and
ceramic elements which produced
sound by their piezoelectric effects. A
big step forward in the evolution of
phono cartridges was the introduction
of magnetic pickups. These employed
such designs as variable reluctance,
moving magnet, moving iron, induced
magnet, and moving coils to generate
an audio signal. Whatever the design,
they shared in common a relatively
low output, necessitating the use of a
preamplifier and in the case of mov-
ing-coil pickups, a pre-preamplifier.
Needless to say, in the course of time
some brands of magnetic cartridges
have become pre-eminent and have
dominated the field. in America such
names as Shure and Pickering/Stanton
come to mind. Between them they
hold many of the basic patents for
moving-magnet phono cartridges.
Moving-coil cartridges have always
been considered fairly esoteric items
or, if you will, in the province of audio
faddists. Ortofon was the principal
supplier of moving-coil pickups until
recent years, when all of sudden there
was quite a proliferation of these
pickups from Japan. Now, among fa-
natic audiophiles, moving-coil pickups
have acquired a whole “mystique”
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fact:
calling this a“brush”

we call it a Dynamic Stabilizer . .
...critics call it a major innovation

True, the device on the front of a V15 Type IV cartridge
bears a superficial resemblance to a cleaning brush.

In reality, it is a complex, exquisitely engineered
subassembly which performs several complex functions
that measurably enhance the quality of

record reproduction!

Each one of its 10,000 conductive carbon fibers is
positively grounded to discharys ever-present static
electricity from the surface of your records. This eliminates
static clicks and pops, as well as the tracking distortion
produced by the varying electrostatic attraction between
the record surface and the tone arm.

What's more, the Dynamic Stabilizer incorporates
Shure-developed viscous damping that results in a
uniquely efficient suspension system which maintains
precise cartridge-to-record distance and uniform tracking

force—even on severely warped records. The stabilizer
also acts as a shock absorber to cushion the stylus in case
you accidentally drop the tone arm onto the record.

Finally, the tiny carbon fibers are so fine that 10 of them
can fit inside a single groove to sweep free minute
dust particles.

This integrated approach to pure sound reproduction
extends throughout the design of the V15 Type IV

it sets a new standard of high trackability at ultra-low
tracking forces-—even on records that are warped, dusty,
and charged with static.

If faithful reproduction of al your recordings is of
paramount importance to you, we invite you to audition
the V15 Type IV with the Dynamic Stabilizer. Or, write for
the complete story (ask for AL569).

V15 Type IV..the stabilized cartridge

S SHURE |

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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and have become a cult item, much to
the dismay and chagrin of the moving-
magnet pickup manufacturers. | has-
ten to add that their dismay is not in
loss of sales, because the moving-coil
market is miniscule in comparison to
the world market for the moving-mag-
net types. Rather, the distress of these
manufacturers is in the claims made
for the superiority of the moving-coil
designs. They consider these claims to
be far-fetched, unfounded, and un-
provable. Companies like Shure and
Pickering/Stanton maintain elaborate
and costly research facilities staffed by

some very bright engineers, and they
are ready at the drop of a stylus to re-
fute the claims of the moving-coil
camp. | should point out that Joe Gra-
do holds a number of patents on mov-
ing-coil cartridges in this country, but
does not manufacture this type of
pickup. There are also beady-eyed
cynics who remind us that some of the
Shure and Pickering/Stanton patents
run out in two years, and that there are
container ships loaded with moving-
magnet cartridges sitting in Japanese
harbors ready to flood this country
with that type of pickup.
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Fig. 1 — Response of MX-10 pre-
preamp to 1-MHz square wave. Out-
put level is 4 V p-p. Horizontal scale is
0.2 S per division.

Moving-Coil Mania

What are some of the claims cited
by the high-end audiophiles that make
moving-coil pickups so desirable?
They say that the lower moving mass
of the.MC pickup makes it easier to
achieve lower stylus tip mass. Because
the coils have few turns of wire in
comparison to MM types of pickup,
the inductance of moving-coil pickups
is very low. The effect of this is to raise
the resonance peak out of the audio
range. Moving-coil pickups are regard-
ed as having minimum hysteresis
effects, and the flow of magnetic flux
between poles is more balanced. MC
afficionados say their pickups have
higher definition, retain ambience and
“air’ around musical instruments,
have lower and “tighter” bass re-
sponse, give better stereo imaging and
have more “musicality.” Some au-
diophiles also feel that since records
are cut with moving-coil cutting
heads, playback with moving-coil
pickups is a logical conclusion. This
has been pretty thoroughly disproven,
and even the hard core MC fanatics
are acknowledging this to be so. The
MM manufacturers can refute most of
these claims with hard, cold figures to
prove their point. They say that MC
pickups cannot track as high a velocity
signal as their MM units can. Further-
more, their pickups can track those ve-
locities at much less stylus pressure.
The MM people can prove a flatter fre-
quency response, casting an accusing
finger at the rising high end response
of a number of MC pickups. They
point out the generally higher cost of
MC pickups and the fact that some
sort of voltage step-up device is a
necessity.

This last is indeed the case, and the
device can take the form of an elec-
tronic pre-preamplifier or a step-up

transformer. Which brings me to the

main thrust of this article. If, in spite of
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At the very edge of audio technology
is exactly where the new Yamaha A-1
Amplification System stands.

Our engineers got there by cutting out
excess circuitry and components through
innovative configurations that reduced the
very number and possibilities for noise and
distortion to occur. It's as close as you can get
to the proverbial straight wire with gain.

For a key example, note the computer-
grade DISC switch on the right front panel.
Engage it and you virtually direct-couple the
phono cartridge to the output power amp.
When disengaged, the tone
control circuit is inserted
between the DC phono equal-
izer and the DC amplifier.
Sleekly positioned behind the
bottom front panel, these
precision tone controls can be
used to enhance any signal source.

There's even a built-in MC Head Amp so

you can enjoy the transparent highs and
extended frequency response of a moving coil
phono cartridge.

In short, precision sound has never been
achieved so cleanly and simply in look and
function. So go for the cutting edge. Listen to
the new A-1 Amplification System and its
companion, the new T-1 Tuner. at your
Audio Specialty Dealer.

For his name, check the Yellow Pages, or
write Yamaha.

& YAMAHA

Audio Division, PO. Box 6600, Buena Park, CA 90622
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the challenges of the MM manufactur-
ers to the claims of MC pickups, you
still have a preference for the MC type
of pickup, it is indisputable that the
quality of sound of the pickup is pro-
foundly influenced by the quality of
the step-up device. Most of the MC
manufacturers make step-up trans-
formers, along with some from inde-
pendent manufacturers. The best of
these appears to be the high-priced
Verion transformer, which is very care-
fully shielded and has no hum. How-
ever, there are many MC adherents
who state that transformers are subject

to hysteresis effects, core saturation,
and that they degrade frequency and
phase response.

I won't get into that dogfight, but
there is no doubt that a great many
MC faddists prefer pre-preamplifiers.
There must be at least a round dozen
of these units on the market, and the
audiophile press is constantly testing
them, looking for a sort of “Holy
Grail” that will provide the necessary
step-up voltage for their MC pickups
with a minimum of signal degradation.
I have tried a number of these devices
with varying degrees of success. Re-

others are judged.

development.

The Acoustical
Manufacturing Co. Lid.
Huntingdon, Cambs.
PE187DB England
Tel: (0480) 52561

QUAD

for the closest approach to
the original sound
QUAD isa Registered Trade Mark

&

e

Cause for Celebration.

On the 25th September 1957 we manufactured
the first production Quad full range electrostatic
loudspeaker, which continues to play music in the
home of its original owner, Phil Tandy.

Itis no accident that 21 years later we stil}
manufacture this loudspeaker unchanged and that
it1s still widely regarded as the standard by which

In a world in which we are constantly led to
believe that technology is advancing by leaps and
bounds, Quad products are conspicuous for their
ability to remain on top, reflecting the care,
thought and ingenuity invested in their design and

For some, the electrostatic loudspeaker has
been a source of pleasure for years. while others
are discovering for the first time just how
satisfying reproduced music in the home can be.
We feel certain that all our customers will find
satisfaction in knowing that the Quad
electrostatic loudspeaker has come of age

Next tinte you listen {o music at home, take a
Iittle notice of your loudspeakers. i

n W

Enter No. 2 on Reader Service Card
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Fig. 2 — Response to 125-kHz triangle
wave at 4 V p-p. Horizontal scale is
2 iS per division.

cently | was sent a prototype model of
a pre-preamp, and the results have
been nothing short of phenomenal.
Every once in a while an item of audio
equipment comes along that is so out-
standing in quality and innovative de-
sign that it sets new standards. The
Mark Levinson LNP-2 preamplifier of
some years ago was such a product. In
the same lofty category is Audio
Standards Corp. Model MX-10 mov-
ing-coil pre-preamplifier. The guiding
light behind this unit is John Dunlavy,
an engineer with formidable qualifica-
tions, who holds some 34 patents in
the fields of antenna design and wave-
form theory. Many of the antennas on
space vehicles orbiting the earth are of
his design. Audio has been an abiding,
if not over-riding addiction for most of
his life, and the components he has
designed reflect some very original
thinking.

Pre-preamp “Specsmanship”

The MX-10 is larger and heavier than
most such units on the market, and
there is a very good reason for this.
The unit is 6-in. high by 5%-in. wide by
10-in. deep and weighs in at a substan-
tial 15 pounds. A walnut enclosure
contains the pre-preamp and a power
supply. Each is in a separate shielded
module which is made of a 4-inch
diameter, 3/16-in. steel pipe. The end
caps are also steel, plated with 24K
gold for maximum contact and mini-
mum corrosion. The power transform-
2r is toroidal, and there is separate
power supply filtering for each chan-
nel. The power supply is highly regu-
lated, maintaining 0.1 per cent over an
nput range of 105 to 130 V or 210 to
260 V. The MX-10is an all FET design,
Jsing selected very high transconduc-
tance, planar junction FETs. There is
no inverse feedback in the circuit, and
the slew rate is a rather incredible 400
volts per microsecond. Those who feel
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COUNTER aon
REPEAT O orr

2.9 .

A-6600

AUTOMATIC REVERSE

Wow & Flutter: 0.05% (7% ips)
Signal-to-noise Ratio: {3% THD, Wid.): B
Frequency Response: * 3dB (Hi-Energy Tape).  30-24k (7% ips)

The A-6600 isn’t the only auto-reverse deck.
It’s only the best.

Or to put it another way, the A-6600 is  is an extra feature you'll love. When you
one-of-a-kind. Pericd.  stop the deck between selections, you can
Sure, there are other decks that automatically add approximately
reverse automatically. But the TEAC TEac 3o 10 seconds of quiet space,
A-6600's three-motor transport . ‘ so you're all cued up for the
. next selection.

system was developed specifi-
cally for bi-directional play; two > You carn monitor tape or source
' signals either pre or post output

capstans pull the tape, one for
level, setting, and you don't have

each direction. Naturally, there's a
heavy-duty servo-controlled DC to reverse the deck to hear if there's
music on the other tracks.

capstan motor to provide smooth,
precise tape movement. Clearly, the A-6600 is not just a
And just like a professional mixer, "convenience” machine for people
there are master gain controls for who don't want to get up to flop
reels. It's a professional-quality

both mic and line inputs, plus sep-
arate left and right channel input computer-designed tape recording
and play back deck, which happens

level controls.
When you're taping from the radio to also play both ways automatically.
Truly, one-of-a kind.

or records, the "Auto-Space” feature

TEAC

First. Because they last.

TEAC Corporation of America » 7733 Telegraph Road ¢« Montebello, CA 90640
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Why linearity?

Because it makes for
sound reproduction accuracy.

Why efficiency?

Because it provides a
wide dynamic range.

When you combine the
two, you have life-like sound
that will satisfy even the most
discriminating listener.

How did we do it?

The patented Venturi
enclosure, which actually
launched the high-efficiency

The new Venturi ll
design (right) both acts
as an acoustic trans-
former, to multiply bass
energy, and as a low
pass filter to enhance
the quality of the deep
bass signal. Damping
material (pink) acts to
improve transient
response. The response
curve (below) shows
how accuracy is
maintained from treble
peaks down through
organ pedal notes.

era in speakers, has been sig-

outs because of unusual
shapes or esoteric materials,
which don’t necessarily con-
tribute to performance qual-
ity. But standouts because
they combine design and
componentry in such a man-
ner as to maximize both
linearity and efficiency —and
therefore reproduce sound
that the most discerning lis-
tener would want to hear.
We know that these are
only claims, and even though
it's B:I-C making them —B-I-C

nificantly improved. The duct

has been in the business for

has been lengthened, retuned s

longer than just about any

and acoustically damped. ¢

other company offering

The result is a highly efficient, _g

high-fidelity products — you

clean and tight response over

must judge for yourself. The

ultimate truth of a speaker is

an extended bass range.

We improved the crossover
network configuration through
computer calculation, with cir-
cuitry and component values
meticulously selected to avoid time

These oscilloscope photos show how the
Venturi-coupled path multiplies and
“cleans’ the bass output. Above, a 25 Hz
waveform taken directly in front of the
woofer cone. Below, the same input
measured at the Venturi duct is many times
greater, and sinosoidal (nondistorted).

and phase distortion.

We have chosen components
for their ability to withstand peak
voltages and heavy current
conditions.

We created our “‘transonic”
grille to avoid edge reflections and
diffraction.

We provided total protection to
the speaker system by having a sep-
arate fuse for each driver in every
speaker in the new B-I-C series.

We have done all of this, and a
lot more, to attain what we believe
the market needs:

Speaker systems good enough
to complement the new B-I-C turn-
table line and the new B‘l-C two-
speed cassette deck — both of
which received critical acclaim
upon their introduction. (Of
course, any of our equipment can
be combined with other people’s
high-fidelity components to the
advantage of those components.)

We concentrated on getting
these new BI-C loudspeakers to be
standouts among the 200 or so
speaker brands now being offered.
Not standouts by words. Not stand-

in the listening, not in what is
written about it.

The new “transonic’’ grille is acoustically
transparent and allows sound to radiate in
all directions. Molded design eliminates
grille frame, thus avoiding unwanted
deflection of widely dispersed sound.

So please A-B the new B:I'C
speakers against your other favo-
rites. We are sure that you will be
quite pleasantly surprised at both
the sound and the price.

DD SPEAKER SYSTEMS

B-I-C is a trademark of B-I-C | Avnet, Westbury, N.Y. 11590. in Canada: C.W. Pointon, Toronto.

CIRCLE NO.7 ON READER SERVICE CARD (FOR EARLIEST RESPONSE WRITE DIRECT)
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wide bandwidth is important should
oe happy with a frequency response
whose -3 dB points are at 3 Hz and 10
megaHertz! The input impedance is 12
ohms, optimum for most MC pickups,
and output impedance is 200 ohms.
Gain in the unit is 26 dB, channel bal-
ance is*0.25 dB, and isolation be-
tween channels is greater than 95 dB
(20 Hz-20 kHz). Dunlavy states the sig-
nal-to-noise ratio of his unit in a more
accurate way than the usual spec em-
ploying various weighting factors, us-
ing equivalent input noise voltage,
which is less than 0.6 nanovolts in a 1

Hz bandwidth referenced to the input,
and equivalent input noise resistance,
which is less than 25 ohms.This trans-
lates into a pre-preamp which is virtu-
ally noise and hum free.

To test transient intermodulation
distortion in his pre-preamp, John uses
the method of Otala, Curl, and
Leinonen reported in the April, 1977,
AES Journal. Using a square wave of
3.18 kHz (output leve!l 400 mV) and a
sine wave signal of 15 kHz (output
level 100 mV), TIM is less than 0.002
per cent, actually below the residual
levels of almost all the measuring

TRUSONIC

10530 LAWSON RIVER AVE., FOUNTAIN VALLEY, CA 92708

714.964-3541

ANATOMY OF THE 40 OZ. MAGNET,
CHROMED CAST BASKET, 12" VOICE COIL,
120 WATT, 3-WAY CAR SPEAKER...

Detuxe chrome
plated Mounting
Bofle does not
obstruct clanty of
the mid and high
range speakers, as
well as protecting
against dust and
dirt

Waterproofed,
extremely durable
and restiant cone
for mumimum
distortion and
resistance to sound
robbing
deterioration caused
by ambient
humdity and

temperature \
changes

Rigrd Chrome Plated
Die Cast frame to
eliminate flux
leakage and prevent ™
warping. —

Removable jumpers =
for br-amp hook-ups ol
requited By the  pamre""
more sophisticated

2ut0 systems.

Masswve 1% voice
coil. for greater —
threst and clear, mmmmm—————"""""

more accurate

reproduction and \\
Wuperior power i
handling capacity. ‘fmf high energy, 5

Rigid epo; single phase ceramic

wgmlruﬂvzv tor magnet (20 or 40

greater power
handling capability.

Both 3" tweeter and
3% * Mid Range
Drivers are solid
state prezo units for
dean crisp highs,
Solid State
comtruchon gives

High campliance
linear soider for low
distortion and
optimum cone
movemment.

High compliance,
ultea low mass Foam
Rall Suspension far
maximum cone
movement

Remavable jumpers.
for bi-amp hook-ups
required by the
mare sophisticated
auto systems

Heavy du
aluminum Voice Conl
Form gives
5 maximum power
i ——————————___ handlingand mare
3 thrust in voice
eanges as well as
greater heat
dissipation for
longer spesker life,

operating magnets

instruments. Harmonic distortion and
intermodulation distortion are less
than 0.003 per cent for an output of
250 mV peak to peak, at any frequency
from 5 Hz to 1 megaHertz. John offers
an interesting new specification
“propagation time,” which is the delay
time between the input and the out-
put, and in this MX-10 it is 35 nS. All
these specs are very impressive, but
the oscilloscope and spectrum ana-
lyzer photos are more so. How about a
1 megaHertz square wave at a hefty 4
volt peak to peak output, where the
output trace is almost identical to the
input trace! Or the linearity test using
a 125-kHz triangular wave at 4 volts
peak to peak, which shows the triang-
ular wave as perfectly symetrical. Most
impressive of all is the spectrum ana-
lyzer photo of the Otala/Curl TIM
square-wave/sine-wave test, which
shows almost total lack of distortion,
the harmonic, IM, and TIM compo-
nents being down more than 90 dB!

Obviously, the specifications of this
MX-10 unit are an order of magnitude
better than any unit | am familiar with,
but as always, the most important
question is . . . how does it sound? The
best answer to this is that it has no
sound. It's as if there was no pre-
preamp at all between the moving-coil
cartridge and the input of the preamp-
lifier. | have tried the MX-10 with the
Supex Super 900 plus, the Fidelity Re-
search FR1 Mark 3F, the Ortofon
MC20, the Denon 103S, and experi-
mental moving-coil cartridges from
JVC and Technics. The sound from all
of these pickups was vastly improved
over any previously heard through
quite a number of step-up devices.
Even if you are a dyed-in-the-wool
moving-coil enthusiast, you won’t be-
lieve how good a MC cartridge can
sound with this unit. The combination
of the MX-10 and the Supex was out-
standing, affording utterly effortless,
smooth, yet highly detailed sound,
quite transparent and completely free
of coloration. In short, if the moving-
coil cartridge is your bag, in my opin-
ion this MX-10 is the premier pre-
preamp available today.

Speaking of availability, John Dunla-

B

= . and less heat i R i i
oo eiline) Dottt BN o s vy tells me that his unit will ultimately
orkfolo(al T provides superion conditions be sold in selected high-end audio
mows s,
9 pa sound reproduction. _
dealers, but at present can be obtained
t DMP DN d . . .
irectly from his company ... Audio
WELL KNOWN .
FEATURE | TRUSONIC{ COMPETITOR BENEFIT FEATURE [TRUSONIC] COMPETITOR BENEFIT Standards Corp., Post Office Drawer
Die Cast Frame Yos Ne Slahr;:r’:l:avp or bend due ta heat or Power °20 0z ‘ég Esﬂaz '3600 l;:ll:'s‘ E:::I\:L ':?x n;:| fl‘v’:{:;lsi’iﬂnwl:’ﬂl?;" I 2529’ Las C ru Ces, N ew Mex ico 88001 .
P . RM I ower levels . . .
Chrome Piate Yos No Chrome plating in conjunction with die D {ooame ot . an e I The price is $299.95. Final |y’ as a teaser
R cast conslruction prevents rust. reproguction thus minimizing distortion) N
Bi.amp Capabiily | Ve No permts hookup o e 1wt Mre | pessongs | the selection ot toaty sota state mo- John Dunlavy gave me a few details
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| systems bging iniroduced. 2002, 2",; g Ag;ggggg :z ig;;gggg :1 s’::pg[;;"sz(:!:dc':'l::?%%; »:1'1",.“55: about his u pcoming preamp lifie r,
2002, 6"x 8" 3-way|30/25. .000 H2 [ and beyond. Superior magnets ant . o '
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ALL TRUSONIC CAR STEREO, MUSICAL INSTRUMENT, AND HI-FI SPEAKERS, ARE MANUFACTURED IN U.S.A.
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The perfect pair.

The new Koss CM /530 bookshelf speakers
with the perfect mirror-image sound.

Here is truly a remarkable
achievement in loudspeaker
design and performance. The
Koss CM/530 bookshelf loud-
speaker sets an entirely new
standard in extended band-
width response, high efficiency,
low distortion and perfect
mirror-image for speakersinits
size and price range and within

(- (o] [e] w
SIOIOI®
OO/ RIO]| O]
OO0 1910

No matter how you place them
on your bookshelves, you
L get perfect mirror- image sound

today’s technological capa-
bilities.

By designing a left and a
right channel configuration for
the passive radiator, the woofer
and the tweeter, Koss engineers
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have created a perfectly
matched set of bookshelf speak-
ers that can be placed hori-
zontally or vertically without
losing the perfect right to left
imaging, an incredible degree
of dispersion and the beautiful
Sound of Koss.

To create the breathtaking
depth and clarity in the CM/
530, Koss engineers used an 8-
inch passive radiator to radiate
the sound energy over the lower
two octaves. This allowed them
to use an 8-inch woofer to re-
produce the critical sounds in
the midrange up to 3,000 Hz.
In addition, the CM/530’s 1-
inch dome tweeter reproduces

an exceptionally flat energy
output and unusually low dis-
tortion that provides for a
transparency and liveliness not
found in other competitive
speakers.

Ask your Audio Dealer tc
give you a live demonstration
of a matched pair of bookshelf
speakers. You’'ll be amazed at
their perfect mirror-image
sound. And while you’rs at it,
try the perfect answer to pri-
vate listening: Koss stereo-
phcnes. BEut by allmeans, write,
c/o Virginia Lamm, for our full
color speaker and stereophone
catalogs. The Sound of Koss
will do great things for your
records or tapes . . . and your

image.

€ 1978 Koss Comp

RKOSS CM/530 BOOKSHELF SPEAKERS

hearing is believing”

KOSS CCRPORATION, 4129 N. Port Washington Ave.. Milwaukee, W1 53212 International Headguarters: Milwaukee/tacilities €anada - France - Germany - Iretand - Japan
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COINCIDENT

Charles P. Repka




ince the introduction of

stereophonic recording,

there have been three basic

philosophies with respect
to microphone placement. These are
1) multiple mikes, 2) spaced omni
mikes (using two or three mikes), and
3) coincident stereo mikes. After the
initial experimental period in stereo re-
cording had passed, the coincident
stereo mike was just about abandoned
in the U.S. with most American record-
ing engineers choosing some sort of
multi-mike technique. In Europe, coin-
cident microphones became the tech-
nique of choice for two major reasons:
The conviction that it produced a
more realistic stereo effect and, more
importantly, that it produced a com-
patible signal easily converted to
mono.

In recent years, however, there has
been some degree of role reversal with
a renewed interest in coincident mikes
in the U.S. and the acceptance of the
multi-mike techniques in Europe.
(Look at the session photos found on
the jackets of some of the more recent
Philips and DGG recordings, and you
will see a veritable forest of micro-
phones.)

As a recording engineer, |'ve had to
use all three techniques and some-
times i combination of them. For a
professional engineer, each technique
has its uses in the recording studio.
However, for the amateur recordist,
and in particular with recording a live
event, coincident mikes have several
major advantages.

How It Works

The basic coincident technique was
developed in the 1930s (along with the
first stereo recordings) by an English
engineer Alan BlumlImin. Blumlein
used two figure-eight pattern ribbon
mikes mounted so that their pattern
lobes were at right angles (90°) to each
other, as shown in Fig. 1. The stereo
effect is produced, primarily, by the
difference in amplitude generated in
the two mikes by the sound source. A
sound on the right generates a larger
signal in mike B than in mike A A
sound directly in front produces an
equal signal in both mikes and a
sound on the left produces a larger
signal in mike A than in mike B. The
same process takes place with spaced
omni mikes, but because of the spac-
ing, there is also a time delay between
the two signals. While this time delay
causes no real problem when recorded
on a tape machine, it does generate an
“out-of-phase’” signal (usually at low
frequencies, but dependent upon the
space between the mikes) that results
in a large vertical modulation compo-
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nent on a stereo disc which is difficult
to cut, plate, and play back. It can also
produce a loss in gain and unpleasant
sound if the two channels are com-
bined into a single mono signal. (This
is of great concern to European broad-
casters. Although most broadcasts are
made in stereo, over 85 per cent of the
receivers are still mono.) Since the
coincident mike has both its transduc-
ers mounted on the same vertical axis
(see Fig. 2), the arrival time is identical
in both channels, thus reducing this
problem to a large degree.

Fig. 1—The basic “Blumlein” pair of
mikes.

At this point we should stop and
consider that studies of the hearing
process have shown the ear to use
intensity, phase, and time delay to
produce the spatial image. The fact
that a coincident mike produces a re-
alistic image means that a) the brain is
very clever in constructing a stereo
“illusion” from a minimum of informa-
tion, b) we do not fully understand
how the coincident mike really works,
c) we do not fully understand how the
hearing process works, or d) all of the
above. |, personally, vote for d.
(Editor’s note: Me too)

Other Coincident Techniques
While Blumlein was limited to using
figure-eight pattern microphones,
modern coincident mikes can offer a
choice of multiple patterns allowing
the engineer to use the cardioid or
hyper-cardioid patterns (see Fig. 3).
These patterns work as well as the
figure-eight pattern microphones in
producing a stereo image, but pick up
less of the ambient hall sound.
hese other patterns were
used in the development of
two variations on the basic
coincident technique. These

T

vanations are the M-S technique and
the O.R.T.F. technique. The M-S (mid-
side) technique uses a forward-facing
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cardioid mike and a side-facing figure-
eight mike, as shown in Fig. 4. The
mike outputs form a signal matrix with
the cardioid mike supplying the sum
L+R signal and the figure-eight mike
supplying the difference or L-R signal.
These two signals are then added and
subtracted electrically (either before or
after recording) to produce pure Left
and Right signals. This sum and differ-
ence technique can be used to pro-
duce signals that are electrically equiv-
alent to the various X-Y patterns nor-
mally used in coincident recording
(see Fig. 7).

he advantage of this meth-
od is that the acoustic char-
acteristics of the recordings
can be controlled electrically
without having to physically move the
mike. The amount of separation can
be varied from pure mono to pure
stereo, or somewhere in between. |t
also allows the amount of hall sound
to be increased or decreased without
changing the amount of presence (dis-
tance from the performers).

As originally developed (also by
Blumlein), the M-S matrix decoder was
a pair of transformers with split secon-
daries connected as shown in Fig. 5.
But for this circuit to work properly,
the transformers have to be of high
quality and closely matched with re-
spect to frequency and phase res-
ponse, something that is very hard
(and expensive) to do in a transformer.
These days, however, it is much easier
to do the necessary additions and sub-
tractions with electronics. A simple cir-
cuit has been devised by my friend
Reg Williamson in England using two
op-amps to replace the transformers.
The basic schematic for this op-amp is
shown in Fig. 6 with the construction
details along with other circuit appli-
cations to be found in issue No. 1,
1977 of The Audio Amateur. (Back is-
sues are available from The Audio
Amateur, P.O. Box 176, Peterborough,
NH 03458.)

The O.R.T.F. method uses two car-
dioid mikes facing outward with an
angle of 110° between them (see Fig.
8). This method is said to approximate
the effect obtained with dummyhead
(Kunstkopf) recording and also pro-
duces excellent results when played
back through loudspeakers. Because
of the spacing between the transduc-
ers, the O.R.T.F. method does not have
the time-coherence properties of pure
Blumlein. The initials O.R.T.F. stand
for Office de Radiodiffusion Television
Francais, the French government radio
network that developed this tech-
nique.

Probably the strongest virtue of the
coincident mike technique is its sim-
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plicity under actual working condi-
tions. One simply places the mike in a
central location that gives a good bal-
ance between the musicians and the
acoustics of the hall. It is this simplicity
that makes coincident mikes a favorite
of broadcast engineers recording (or
transmitting) live symphonic concerts
(I should say of European and espe-
cially BBC broadcast engineers, as we
Americans have not yet seen the light).
The trick is in finding the right spot,
but this is always a problem no matter
which technique is used. The stereo
mike is somewhat easier to locate than
spaced omnis (I always worry about
the spacing; are the mikes too far apart
or too close together?), and it is infi-
nitely easier to use than the dozen or
more mikes used in a typical multi-
mike recording. Locating and balanc-
ing the levels from a large number of
mikes takes a great deal of time and
skill, and don’t forget the logistics
problem of setting up all those stands
and mike cables. Of course, many of
the balance problems can be delayed
by using a multi-track tape machine
{don’t worry, we can fix it in the mix!),
but that is not an option available to
most amateur recordists.

Placement of a coincident mike is
not all that difficult if one keeps in
mind that musicians have usually
solved their own balance problems,
providing that they have had at least
one rehearsal at the recording loca-
tion. Thus, when recording a large
orchestra, a good place to start is with
the mike above and slightly behind
the conductor’s head. With a string

Fig. 3a—X-Y crossed cardioid pair of
mikes.

quartet or small chamber orchestra,
choose a point equidistant from all
players. With a solo instrument, slight-
ly above and in front of the player is a
good bet, but keyboard instruments,
such as piano or harpsichord, can
cause problems because of reflections
off the lid. The amount of hall ambi-
ence can be controlled by the pattern
shape on multi-pattern mikes as well
as the distance from the musicians,
with figure-eight mikes allowing the
most ambience and cardioid mikes the
least. I've given no exact placement
distances because so much depends
on the kind of sound you and the mu-
sicians want to hear, the acoustics of
the hall, the exact instrumentation of
the orchestra, and the pattern used on
the mikes. What works in one hall
with one set of musicians will not
work in another hall (or even the same
hall) with another group of musicians.
You have to learn to use your ears and
make adjustments for each situation.
Often, in a live concert situation, the
locations where you are permitted to
place a mike are limited to one or two
places that produce minimum interfer-
ence (visually) with the audience (or
cameras in a televised event) but do
not necessarily have the best sound. A
recording session situation gives you
more chances to experiment, but even
then there is no guarantee for success
if the musicians don’t understand
what you are trying to do. John
Woram (well-known audio consultant
and recording engineer) related to me
how he was once asked to make a spe-
cial demonstration recording using a

Fig. 3b—X-Y crossed hyper-cardioid
pair of mikes.
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Fig. 2— Construction of two
typical stereo mikes.

single stereo mike. The small group of
professional musicians hired for the
session were shocked to discover that
they would have to control their own
balances. If they wanted to hear more
piano, the piano player would have to
play louder; for less bass, the bass
player would either have to play softer
or move further away from the mike.
They had never been recorded this
way before and would not believe that
the recording could be made with only
one mike. After all, records are made
by having a mike for every player and
letting the engineer figure out the
balances, aren‘t they?

Fig. 4—The M-S (mid-side) mike pick-
up pattern.

Coincident mikes have one major
weakness in that if the hall sounds bad
or the musicians’ sense of balance is
poor, there is not too much the engi-
neer can do about it. You simply can-
not fix it in the mix! Good coincident
mikes tend to be very truthful in what
they hear. They cannot make a bad
hall with mediocre musicians sound
like anything but a bad hall with
mediocre musicians. But, at the same
time, it is this sense of reality that
makes the coincident technique so at-
tractive to many engineers.

Quadraphonic Coincident Mikes
There is still enough interest in qua-
draphonic recording for two manufac-
turers (AKG and Neuman) to develop
their quadraphonic coincident mikes
{(four separate cardioid capsules
mounted at 90° to each other), an Eng-
lish manufacturer (CALREC) to devel-
op a tetrahedral “Sound Field” micro-
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Fig. 5—The Blumlein sum and differ-
ence matrix technique using
transformers.

phone, and for CBS to modify the
QM-69 mike into the so-called Ghent
microphone that produces a SQ-en-
coded signal. But it is not really neces-
sary to use any of these mikes to
record in quadraphonic because a true
“Blumlein” figure-eight pair of mikes
will produce an encoded quadraphon-
ic signal if used in the proper manner.
A sound source located at the front
or rear of the mike pair (0° and 180°)
produce an electrically in-phase signal
and sound sources located at the sides
(90° and 270°) produce signals that are
out of phase. Careful positioning of
musicians around the mike and piay-
back via the Hafler system can have
spectacular results. Playback with
other matrix systems will have a good
quadraphonic effect, but will not

Fig. 6—Circuit for Williamson’s M-S
matrix decoder.

recreate the true location of the play-
ers. A Blumlein recording is a
worthwhile experiment for anyone in-
terested in quadraphonics.

Coincident Microphone
Discography

The manner in which an engineer
uses his microphones has been com-
pared to that of an artist using various
pigments and brush strokes in creating
a painting. And just as a good artist
chooses his paints and technique ac-
cording to available light and subject
matter, a good recording engineer
selects his mikes and technique ac-
cording to the acoustics and type of
music being recorded. However, the
renewed interest in coincident mike
technique has created a cult who have
declared it to be “the one true way of
recording” and have produced endless
reams of faulty mathematics as proof.
This is the equivalent to saying that
there is only one way to paint a pic-
ture. This level of silliness has reached
such a level in the U.S. that a major
producer of direct-disc recordings will
no longer discuss publicly the details
of his latest symphonic recordings, de-
claring that the information is a “'trade
secret,” while, at the same time, letting
it be known “unofficially” that the re-
cordings were made using a single
stereo mike.

To help the Gentle Reader arrive at
some opinion on this matter, | have
compiled a list of recordings which
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demonstrate the capabilities of the
three major mike techniques. While
not being, by any means, a definitive
tist, it will allow the reader to become
aware that sonically excellent record-
ings can be made irrespective of the
mike technique employed.

Coincident Microphone Record-

ings

Angel SFO-36034, Rimsky-Korsakov:
Scheherazade, Chicago Symphony,
Ozawa (cond.).

Angel SFO-36035, Bartdk; Concerto
for Orchestra, Chicago Symphony,
Ozawa (cond.).

Angel SFO-36039, Stravinsky:
Petrouchka Suite & Firebird Suite,
Chicago Symphony, Giulini (cond.).

Angel SFO-36040, Brahms: Symphony
#4, Chicago Symphony, Giulini
{cond.).

Angel §-36047, Mahler: Symphony #1,
Chicago Symphony, Giulini {(cond.).

Angel $-36048, Beethoven: Symphony

#7, Chicago Symphony, Giulini
{cond.).

Angel S$-36043, Dvordk: Symphony
#8, Cleveland Orchestra, Szell
{cond.).

Angel SFO-36032, Brahms: Double
Concerto, Rostropovich, Oistrakh,

Cleveland Orchestra, Szell (cond.).
Angel $-36093, Classical Virtuoso Gui-

tar, Angel Romero. )

Angel §-36096, Bach: Italian Concerto,
French Overture, Igor Kipnis, harpsi-
chord.

All of the above recor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>