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THIS CHRISTMAS, WOULDN'T
IT BE GREAT TO RECEIVE

THE BEST FM RECEPTION

YOU EVER

PRESENTING THE TERK
OMNIDIRECTIONAL FM
STEREO ANTENNA™

The Terk 8403 Omnidirectional FM
Stereo Antenna™ is the best way to beat
the cost of living high, low, or in outlying
areas—places that are plagued with poor
FM reception.

It gives more power to you in the
computer-designed form of a built-in am-
gliﬁer that boosts incoming signals up to

4dB. Weak signals can be increased up
to 1800% with no background noise. And
multipathing is totally eliminated, be-
cause the Terk 8403 picks up and ampli-
fies only the main signal, ignoring those
exasperating echoes.

THE ONLY THING YOU
HAVE TO ADJUST IS YOUR
ATTITUDE ABOUT FM
STEREO ANTENNAS.

Because this hand-built antenna is
omnidirectional, it accepts signals from
all sides—with equal strengtﬁ.

So after the simple installation—
just attach it to your tuner and plug it
in—you’ll never have to adjust it to
receive different stations.

And with its handsome Italian
design, you won't sacrifice looks for
listening pleasure.

After all, your superb tuner is
just a glorified paperweight unless it
can pull in the signals. With the Terk
8403 Omnidirectional
it can. Loud and clear.

The monumental result of this
mere 16%" high antenna is an im-
pressive increase in the number of
FM stations you'll receive. As well
as the quality of that reception.

HEARD?

IT NOT ONLY PULLS IN
SIGNALS BETTER. IT’S PULLED
IN MARVELOUS REVIEWS, TOO.

From the flatlands of Dallas to the
grand canyons of Manhattan, reception
has never been better. Sound editor Hans
Fantel in The New York Times writes:

1t

. . effectiveness comparable to that of
a much larger antenna . . . considering

the improvement it is likely to bring . .".
this ingenious gadget seems well worth
it. ./

TECHNICAL INFORMATION

Amplifier Gain: Adjustable 0 to 24dB.
Amplification: Capable of amplifying in-
coming signal up to 18 times. Selectivity:
0 dB gain at 50 MHz and at 150 MHz.
Twin-Tone Modulation Distortion: Less
than 0.1% at 100mV. Distortion: Less than
60 dB with an output of 100 mV. Noise
Figure: 3dB. Impedance: 75 ohm adapta-
ble to 300 ohm input with matching
transformer. Output Matching Accuracy
at 75 ohms: SWR (Standing nge Ratio)
less than 1.2:1 Operating Band: 5 to 150
MHz (with optimal amplification be-
tween 88 and 108 MHz.) Pickup Pattern:
Omnidirectional, or directionaF(depend-
ing on physical orientation). Range: 360°.
Power Supply: 110V. Stationary Wave Ra-
tio: Less than 1.2:1 Dimensions: Height,
163%4". Base, 214" x 3¥4". Includes 75/300
ohm matching transformer. Warranty:
12 months.

740 Broadway, New York, NY 10003
(212) 673-0200
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NEC's digitai,
experience here...

:

~_brings Smu_ abetter
digital experience here.

— e‘/
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* When you put a satellite in orbit, you wart every possible assurance that i- will perform. That's why

corporations and govemments all over the word ask NEC to build their satellites.

Even if you don't launch objects into oute- space, it's comforting to know that NEC puts much of our
satellite PCM digital technology into our Compact Disc players for the home.

While most high fidelity companies have only two or three years of experience with PCM digital audio,
NEC has been at it since 1965. So it comes as no surprise that other manufacturers are now imitatirg the
digital filtration and high-speed switching our CD players have had from the beginning. And it's no surprise
that independent critics in America, Europe and Japan have awarded NEC's players top ratings.

You see, building satellites is nct enough for NEC. We feel obligated to .
take the world's most advanced technology on2 step further. Into your home. NE ‘

NEC Home Electronics (U.5.A.), Inc., 1401 Estes Avenue, Efk Grove Village, IL 60007 We bring high technology home.
Enater No. 26 on Reader Service Card
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A slightimprovement on perfection.

Technics compact disc players.

Technics compact disc players. And the digital compact disc.
Together they"se given yau what no conventional audio
system can: the perfection of musical reality.

So with Tecknics, what you hear is not just a reproducticn
of a performance, but a re-creation of it.

But occasionally even te musical perfection of a compact
disc can be marred by fingerprints, dust or scratches. So the ’ |
Technics SL-P2 compact d sc player has improvements like an ‘

comeact advanced erro- correction system, designed to ) i

comrpensate for those imperfections. To help ensure
piemaLauoio that the soundyou hear is still completely flawless.

You also get sophisticated, convenient controls. Such as
15-step randor access programming so you can play any
selection. In arry order. Ard all of this can be controlled from
across.the room with Technics wireless remote control.

The digital revolution continues at Technics. Perfectly.

Technics 1

The science of sound

Enter No. 43 on Reader Service Card
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All graphic equalizers
are not created equal!

There’s nothing in its price range that can compare with the
AZDEN GX-50. Handsomely styled to complement the rest of
your audio components, it has all the features you could pos-
sibly want.

m Stereo 10 Band Graphic Equalizer

m Real-Time Spectrum Analyzer

m Pink Noise Generator

m High performance Electret condenser microphone

For more information about AZDEN Equalizers, Phono
Cartridges, Headphones, and Mixers write to:

®
AZDEN: ;o
Franklin Square, New York 11010.

A division of Japan Piezo Co., LTD.

Enter No. 7 on Reader Service Card

Toshiba's CDplayer comes complete
with rack system. '

Not only is a CD player standard equipment in Toshiba’s outstanding
System 150, so is the double cassette deck with double-reverse, high speed dub-
bing and Dolby*B and C NR. As well as AM/FM stereo digital synthesizer tuner,
100 watt per channel integrated amplifier* * direct-drive turntable, 4-way speaker
systems and 14-band graphic equalizer. All in a sleek glass-top cabinet.

Toshiba's System 150. The only option is to buy it. InTouch withTomorrow
TOSHIBA
**100 watts per channel minimum RMS power into 8 ohms from
20-20,000 Hz with no more than 0.005% THD. Toshiba Amenca, Inc., 82 Totowa Road, Wayne, N) 07470
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18 of Denon’s best
for*9.99.

The Denon Classical CD Sampler,
featuring Selections
from 18 of Our Top CDs.

AR A RN

#C37-7604 Mahler,
Symphony No. 2; Ehahu Inbal,
Helen Donath, Dons Soffel, Frarkfurt
Radio Symphory Orchestra.

Y
L A bR B

#C37-7537 Mabhler,
Symphony No. 1; Elahu Inbal,
Frankfurt Radio Symphony

Orchestra.

PO
RIS

WA MCZART
CONCERTOS FOR
VIOUN Nex 3& S

FARJACRES RANTRW

#C37-7504 Mozart, Concertos
for Violin Nos. 3 & 5; Jean-
Jacques Kantorow, violin; Leopnid
Hager, Neth. Chamb. Orch.

Partitas; Huguette Dreyfus,
harpsichord.

POV

- JSBACH

THE COMPLETE SONATAS
T FORFLLTE |

i
5 CONCIRTI

£l

. Sk
NICOLET
O
A

#C37-7401 Vivaldi; Five
Concertos; | Solisti Itahar.

#(C37-7331J. S. Bach,
Complete Sonatas for Flate;
Aurele Nicolet, tlute; Christiane
Jaccottet; Mart Fupiwara.

Nippon Columbia Co  Ltd. Tokyo, 1G7 Japan

mlx}u{)'
THREE MASTERPIECES
FOR VIOLONCELLO
OF THE EARLY 2Mh CENTURY

M
FUIWARR
oo

st
VIER
#C37-7563 20th Century
Cello Masterpieces; Debussy.
Stravinsky. Shostakovich; Mari
Fupwara, cello; Jacques Rouvier.

4

F: FiN
#C37-7432 Mozart, Complete
Horn Concertos; Zderek Tylsar,
Prague Chamber Orchestra.

B PV
e Scmbert
&mmmu;b&chw
$ |
Rt

#C37-7372 Debussy,
Children’s Corner; Jacques
Rouvier, @ano.

4
#C37-7371 Schubert, “Great”
C Major Symphony; Otmar
Suitner. Staatskapelle Beriin.

#C37-7482 R. Strauss, Der
Rosenkavalier; Recorded Iive at
the gala recpening of Dresden's
Semper Jpera House

#C37-7433 Weber, Der
Freischutz; Recorded ive a* the
gala reopeming of Dresden’s Semper
Opera House

#C37-7407 J. S. Bach,
Sonatas and Partitas for Solo
Violin; Jean- Jacques Kantorow

#C37-7375 4. S. Bach, Six
Suites for Unaccompanied
Celto; Wa~i Fupwara.

POMELD e
e Bk W RO% h BEENARE M Sl
CONCFRTUS FOR TRUMPETS )
L #C37-7539 Susan Daniel

AR sings Spanish Sengs by de
Falla, 6ranados, Nin; Richard

Amrer, giano

#C37-7402 Smoke Gets in
Your Eyes; Paganini Ensemble;
Jean-JazJ aes Kantorow, violin.

o #C37-7492 Arp Schnidtger

3 Organ, recorded on location;
#C37-7544 Concertos for Jacaues ven Qort-merssen, organist.
Trumpets; Guy Touvron and Bernard

Soustrot; Rudolf Baumgartner, Fest

Strings Lucarn.

DENON

CDs from the inventors of Digital Recording.

Denon America, Inc 27 Law Diwe Farrteld, N J 07006
Audio Market Sales, 633 Main's1 Milton, Cnt L9T 3J2 Canada

Enter No. 12 on Reader Service Card



Talwar Cabinets

Talwar cabinets are
made of solid wood, with
wood door frames holding
tempered glass. Internal
features include a full-
extension accessory or
tape drawer, air columns
for ventilation, a six-
receptacle outlet strip with
surge protection and circuit
breaker, dual-wheel

ADS Car-Stereo Amplifier
Thanks to an input level
control with a 25-dB range,

the P40 Power Plate can
accept either preamp-level
or speaker-level signals
from the front-end unit of a
car stereo. Power is rated
at 20 watts per channel into
4 ohms at 0.05% THD, and
25 watts per channel into 2
ohms at 0.1% THD.

When bridged for mono
operation, the P40 delivers
50 watts into 4 ohms at
0.1% THD. Dynamic
headroom (rarely specified
for car amps) is 2.3 dB into

casters, and hardwood
shelves. A wire-
management system
handles equipment cables,
and the back is removable
without tools for access to
system connections.

Options include static or
dynamic vibration control
for the turntable, a
grounding bus, forced-air
ventilation, solid wood
doors, rack-mounting
angles, slide-out shelving,
and additional shelves or
drawers. Power-line filters
may be ordered for the
entire strip or for each
power outlet, and a 3-S
amplifier-on delay is
available, as is a master
controller turning on all
devices when one selected
unit is switched on.

The cabinets come in
heights of 30, 36 and 48
inches, and in oak, cherry,
mahogany or walnut.
Lacquer or satin finishes
are available at extra cost.
Price: $1,200 and up,
depending on size, finish
and options chosen.

For literature, circle No. 100

4 ohms, 2.0 dB into 2 ohms
or bridged into 4 ohms.
Power consumption is 0.44
amperes at idle, 10
amperes at maximum
output. Price: $169.

For literature, circle No. 101

Vibe Acoustics Speaker
The M-1 Mini Monitor is a
two-way system using a
6'-inch woofer and 1-inch
dome tweeter. Sensitivity is
rated at 87 d& SPL for 1
watt input, measured at 1
meter. Maximum output is

105 dB SPL, and amps with

an output of 15 to 100

D.G. Industries CD Rack
Compact Disc racks with
separators between each
disc can't hold multi-disc
albums. The CD Caddy
can. It holds a total of 29
discs, with the titles
conveniently angled
upwards. Racks can be
stacked with the use of
double-sided tape or
acrylic cement (not
supplied). Price: $29.95,
plus $3 per order for
postage and handling.

For literature, circle No. 102

watts are recommended.
Frequency response is
rated as 70 Hz to 20 kHz
+3 dB. The sealed cabinet
is finished in walnut veneer
and the black, double-knit
grille is removable. Price:
$175 each.

For literature, circie No. 103

6
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Monitor 10B
$329.95 ea.

VS 25
$199.95 ea.

SDA 3R3
$1295.00 ea

Morivor 5jr
$12€.95 ea.

MM i)
£99.95 2.

< T

MUlle

SDA 1
$875.00 ea,

SDA CRS
$395.00 ea.

S625038. g

' w=m
’ -— LA \
.

Matthew Polk’s totad dodlcalln toa hilosoﬂn of umcampromisiag juality results in dre mali:dl)‘ctlr sounding iﬁeakors for you.

See dealer listing on page 116. g€ The mni“ s oi M atth ew P olk Enter No. 39 on Reader Service Card
Greates Better Sounding Loudspeakers.’

Hear for yourself why Polk is #1

atthew Polk’s speakers have won
M the Audio Videe Grand Prix for the

4th year in a row and Polk has been
voted the #1 loudspeaker manufacturer
overall for the last 2 years. What is the
secret? Polk speakers sound better! Polk
builds each and every loudspeaker with the
same world class standard of construction,
quality and uncompromised performance
accuracy. Open, boxless, three-dimensional
sonic imaging in combination with their
remarkable clarity and high definition re-
production has made Palk speakers the
choice of experts around the world.

“Qur advice is not to buy speakers until
you have heard the Polks”

Musician Magazine
If you're looking for lifelike musical sound
quality, world class state of the art technology
and unexcelled value, Polk loudspeakers are
your pbvious choice. You'll always be glad
you baught the best. Audition the revolution-
ary TRUE STEREO SDAs, remarkable Moni-
tors and the other extraordinary Polks today.
High Fidelity Magazine says, “You owe it to
yourself.”

The Speaker Specialists ®
P15 Annapdlis Rd. Baltimore, Md 21230

Distributeet in Cansda by Evelution Technology, Toronto.




[SPECTRUM

IVAN BERGER

PHILOSOPHIES TO COUNT ON

Graphic Contrasts

Some audiophiles find digital sound
offensive to their ears; others, |
suspect, find it offensive to their
philosophies. For the philosophical
bases of analog and digital are very
different.

Analog builds models, or analogs,
of the desired information, on the
optimistic assumption that our
modeling technology is infinitely
perfectible. (That also means it's
never quite perfected, which leaves
lots of room for us to have fun in
tinkering with it.)

Digital starts from the cheerful
admission that total perfection is
impossible, then goes on to assume
that we can, by choosing the specific
degree of perfection we can live with,
achieve it-—not approximating
perfection but perfecting our
approximations.

Analog's history has borne out its
premise. Today’'s LPs are still based,
rather obviously, on Edison’s century-
old—but vastly improved—
technology. We now have wider
frequency response, lower noise and
less distortion, all in a medium that
holds more hours of music in less
space and costs less to manufacture
than Edison’s cylinders.

But the more we progress, the
harder it gets to improve. The lower
the distortion, the harder it is to
reduce, whether we mean cutting it
by a fixed numerical ratio (such as
half) or making an audibly significant
improvement. Cut distortion from 10%
to 1% and you're a hero—cut it from
0.001% to 0.0001% (which is a great
deal harder) and who cares?

Analog and digital philosophies,
unlike most others, can be graphed.
The analog approach to perfection
may be described, without hyperbole,
as a hyperbola—a curve which

SWINgs up in an ever-steepening arc.
Label the vertical scale as effort
needed and the horizontal scale as
the quality that effort yields, and you’ll
find perfection is an asymptote, a
point that curve grows ever nearer to
without quite touching. Mathematically,
perfection can be reached—but by
that point, the curve's upward slope,
the effort involved, has become
infinite. Perfection cannot be

attained in finite time, or with finite
resources.

In practice, though, we eventually
reach a point of “good enough.”
Once frequency and phase response
are flat to 15 kHz, further
improvement is unnecessary for most
listeners; once flat to 20 kHz, then
very few listeners will be able to
recognize further progress. Flatten the
system out to 100 kHz, and even the
most optimistic view of human
perception would concede that no
further increase would be
distinguishable. So we draw up ideal
specifications (such as “1% THD" or
“20 to 20,000 Hz"), creep up on them
and then, once they're attained, reset
our sights a little higher.

Digital takes the idea of "good
enough” as its foundation, setting its
limits with one eye cocked on what is
ideally desirable and the other on
what's practical. Digital naysayers
maintain that those limits have been
set too low. That's a pity, if true, since
digital systems must jump, not creep,
to progress; a diagram of digital
philosophy would show stepwise
progress between flat plateaus. In
other words, the only way to raise our
current technology’s limits would be
to come up with an entirely new
digital system, using faster sampling
and more bits. Such a system could
be implemented now, but only at
forbidding cost and with the

elimination of the Compact Disc's
compactness.

Even digital enthusiasts concede
that today's systems only reach their
built-in limits in the digital domain.
There's still a trace of slippage during
analog-to-digital and digital-to-analog
conversion, and there's still some
imperfection in the analog stages of
the digital hardware. (By detfinition,
remember, analog is never perfect,
just perfectible.) These latter
imperfections can and will be ironed
out, but only by the time-honored
analog process of creeping up on
the ideal.

Audiophilia grew up in analog
surroundings. So many audiophiles
feel uncomfortable—consciously or
unconsciously—with a system which,
however good, admits no further
improvement, let alone ultimate
perfection. “The sky’s the limit" seems
rather confining, once you've reached
the sky.

Audio hobbyists have a more
concrete reason for discomfort: The
closed nature of digital systems
seems to prohibit the tinkering and
finicky adjustment which make analog
such involving fun.

For the phonograph, you can buy
an infinite variety of mats, cartridges,
styli, levels, arms, clamps, isolating
stands, de-isolating stands, dampers,
cables, separate lubricants for
records and for styli, and separate
cleaners ditto. You can change
tracking force, anti-skating, cartridge
alignment, and vertical tracking angle.
And so on.

For the Compact Disc, the options
are far fewer. Some audiophiles claim
that a disc will sound better if you put
another disc on top of it . . . if your
player accepts double discs without
Jamming. And you can now buy
special cables, phase-correction

AUDIO/NOVEMBER 1985
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Because You Can't Tell The Players Without a Scorecard

AN AUDIO SPECIAL ISSUE...

The Most Complete Guide

to State-of-the-Art

CD Players and Software

Ever Published!

B Reviews of New Players from
Yamaha...Bang & Olufsen...
Mission...Pioneer...others.

B 200-plus reviews of CDs from
Telarc.,.CBS...Sheffield. ..
Polygram...RCA...EMI...DG...
Windham Hill.

The editors of AUDIO know there's
a compact disc player in your
future. That's why they’ve just pulbo-
lished the biggest-ever compila-
tion of reviews of all of today’s
new CD players, plus definitive
reviews of over 200 CDs. Now, for
just $3.95, you'll know the score
before you go out fo buy!

Send for your copy of AUDIO
Compact Disc ‘86 today. It's the
only way to e sure you know
enough when you're shopping
for big league CD hardware
and software.

Only §3.95.

AUDIO Compact Disc 86

P.0. Box 5316, Boulder, Colo. 80302

YES! Send me AUDIO Compact Disc ‘86. | enclose
$4.95(83.95° plus $1 postage and handling).

To order, MM,
lllSt mu“ Address
this couponl city
State Zip

I I
| |
I I
I I
I I
: (please print full namey} :
I I
I I
I I
I I
I I

*Please add your applicable sales tax.
l_ Please allow approximately 6-10 weeks for delivery. _I

6 SOy
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Assembling a phono
system’s arm, cartridge,
table and accessories is a
kind of fun that digital
systems may never offer.

boxes, isolating feet (or players with
them) to reduce the chance of
microphonics, and enough CD
cleaners to make you forget you're
supposed to be able to clean the
discs with a damp cloth. (In fairness,
the best CD cleaners do ensure that
all strokes are radial, across the
signal paths, rather than circular,
following these paths around the disc;
that is important.)

What about the thrill of custom-
tailoring your system, buying and
assembling the digital equivalent of
tonearm, turntable and cartridge? The
day could come when, instead of
buying separate turntables, tonearms,
headshells, cartridges and mats, the
audiophile will purchase separate CD
transports, lasers, error-correction
ICs, D/A converters, etc. It could—but
| don't consider it too likely. The price
of such custom complexity would be
far higher than the phono equivalent
and far less audible.

Exclusive U.S. Distributor

Coda: Norman Eisenberg

Norman Eisenberg of Stockbridge,
Mass., audio critic and writer, died on
July 12th at the age of 63. Though he
had written orly irregularly for Audio,
Norman had a long and distinguished
career in the field. At one time he was
the audio columnist for Saturday
Review. In 1960 he joined High
Fidelity as Technical Editor, later

becoming Audio-Video Editor and
Executive Editor during the 15 years
he spent with that magazine. He also
edited Stereo Quarterly and several
High Fidelity annual publications. At
the time of his death, he was a
syndicated audio columnist for the
Washington Post, the Newark Star
tedger and the Detroit Free Press
newspapers, and for Playboy and
Ovation magazines.

It was a pleasure editing the
articles Norman wrote for us—not just
because he was a good writer, but
because he'd done the same for me,
many times, in years past. He was a
good editor to work with-—not
uncritical, but clear and constructive
in his criticisms, and able to
understand an author's point of view.
He was also good company on the
many trips we shared to audio labs
and factories overseas. He loved not
only audio but music. He will be
missed.

MADRIGAL LTD. Post Office Box 781, Middletown, CT 06457
Enter No. 50 an Reader Service Card




Now Kyocera’s Full Systerr Remote e
components let one system drive up to thiee sets |
of speakars in different rooms —and let you
control everything from any room!

With up to three . .
remote sensars and a i .

~ wireless controller, you can -
~adjust volume, choose A b
- tracks on the Compact Disc =

player, tune AM cr FM stations, ‘

" evenrecord cassetes without

ever leaving your chair. Just as = -
important, Kyocera Rull System e
Remote components are greatly
improved versions of the same -
Receivers, Cassette Decks, and CD
Player that earned Kyocera its high-end reputatior

So don't settle for an audiophile system that ony plays in one’

room when you can own the one audiophile

system that plays in three. [g [YOCER

Enter No. 22 on Reader Servize Card

{ol

Built right from the ground up

Kyocero interncrionat Inc.. 7 Powder Horn Drive. Warren. NJ 07060-0227, 4-800-922-1080



ROADSIGNS

IVAN BERGER

DO THE CONTINENTAL

he Big Three auto makers didn'’t

I grow so big by ignoring one an-

other's good ideas. So, ever

since GM's introduction of a super-pre-

mium sound system, the GM/Delco/

Bose (Audio, December 1982), similar

systems have been expected from the
other two.

Now Ford's is here. Like GM's, it was
done in conjunction with a major home-
speaker maker (JBL) and will appear
first on the company’'s highest priced
cars (the '86 Lincoln Continentals). Be-
yond that, there are as many differ-
ences as similarities.

The Ford/JBL system is a lot less
radical. Where the competition uses
vented enclosures requiring special
spaces in the doors, and small amplifi-
ers in each enclosure, Ford uses flush-
mounted speakers and a single ampli-
fier (four 35-watt channels at 0.07%
THD) in the trunk.

Instead of four full-range single driv-
ers, Ford uses four three-way systems,
with JBL '.-inch dome tweeters and
3%-inch midrange drivers front and
rear, plus 5va-inch woofers in the front
and 6 by 9-inch woofers in the rear.
The speakers are mounted conven-
tionally, with all rear speakers on the
parcel shelf above the trunk, the front
woofers in the doors, and the front
tweeters and midranges atop the
dash. As JBL's senior R&D Director,

Head end, Ford/JBL sound system.

John Eargle, puts it: “Nothing revolu-
tionary. It's all conventional, the best
we know, tweaked.”

Though the trunk-mounted, 6 x 9
woofers naturally produce more bass
than the door-mounted, 5%-inch ones,
you don't lose bass when you fade out
the rear sound. The front/rear fader af-
fects only the midrange and treble
drivers; both pairs of woofers operate
continuously, regardless of the fader
setting. With a total woofer area of 93
square inches, equivalent to a pair of
7.7-inch drivers, Ford and JBL claim
response down to 25 Hz—and that's
what it sounded like to me.

Several of the JBL-built amplifier's

Six-microphone array used to test Ford/JBL sound system response.

circuit features are designed specifi-
cally to meet in-car requirements. Dif-
ferential inputs are used, to reduce
noise pickup from the car's other elec-
trical systems. A fixed, parametric
equalization circuit matches the ampli-
fier's frequency response to the partic-
ular car model (Fig. 1), so that the
sound at the listener’s position will be
flat within =3 dB from 200 Hz to 16
kHz (Fig. 2). Below 200 Hz audible
response rises, peaking at about +23
dB at about 40 Hz, to overcome road
noise. The rear speakers get more
boost than the front because they can
deliver sound at the lower frequencies,
but the electronic EQ curve is, Eargle
says, “less than that used on the audi-
ence speakers at most rock concerts.”
This bass EQ is needed even in the
comparative hush of a Continental.
“‘Quiet’ cars are only quieter at mid
and high frequencies,” says Eargle. As
a result, with the tone controls flat,
bass sounds heavy when the car is
standing still, but just about right on
the road. This is common in good mo-
bile systems, and you can always use
the bass controls to flatten out the
sound when you're stationary (or to
boost it unnaturally, if that happens to
be your preference).

Presumably because of the amplifi-
er's bass boost and because of wind
noise, the loudness compensation cir-
cuit raises the treble more than the
bass at low volume settings. The de-
gree of compensation for each volume
setting can't be adjusted, but there’s
no need to, since the sound level each
volume setting will produce was known
by the designers in advance.

What with bass equalization, loud-
ness compensation and the possibility
that the user will add still more boost
with the bass control, the speakers
could easily be fed enough bass to
cause audible distortion. To prevent
this, the amp contains a dynamic woof-
er-cone excursion limiter, which be-
gins rolling-off the bass at progressive-
ly higher frequencies as volume is in-
creased beyond a certain point (Fig.
3). So even if you're listening at maxi-
mum level (about 105 dB SPL—Iouder
than road noise, but quiet enough to let
emergency road sounds reach you),
the sound should be clean (Fig. 4).

To cut down on second-harmonic
distortion at high power levels, the driv-

12
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ers use JBL's SFG (Symmetrical Field
Geometry) magnet, whose flux is sym-
metrical at each end of the coil's travel.
The rear woofers have polypropylene
cones, while the front woofer cones
(and both midranges) are of a paper/
polyvinyl laminate. Each material was
chosen for its roll-off characteristics in
its particular application.

Don't get the idea from all the above
that JBL did everything. Ford's com-
mitment to audio goes a lot deeper
than most audiophiles might think.
Ford began experimenting with car ra-
dio in 1929, and offered sets in the V-8
back in '32—so long ago that the radio
had to include a motor-generator sys-
tem to provide high voltage for the
tubes. Back in the mid-'70s | put a
Philco-Ford AM/FM stereo radio into
my Fiat, at the recommendation of one
of the designers of the Dynatuner. And
Ford's premium sound systems have
had separate amps since 1978.

The front-end unit Ford is providing
for the system has a digital tuner with
bidirectional seek and one-directional
scan tuning, but with only four station-
preset buttons, the number Detroit fa-
vors. (Yeah, | know that research
shows most people don't use more
than four AM and four FM presets. But
judging from the way the aftermarket
companies are pushing systems with
anywhere from five to eight buttons—
and sometimes multiple FM stations for
each—I suspect I'm not alone in want-
ing more.) On the tape side, there's
auto reverse, automatic music search,
Dolby B NR, and automatic tape-
equalization switching. General con-
trols include DNR noise reduction,
separate bass and treble controls, bal-
ance, and fader. The panel design
lacks the fancy look I'm used to on
aftermarket systems, but Ford's pic-
tures don't do it justice—it looks pretty
good in the Lincoln's dash.

Sound is big business at Ford: They
sold 3 million radios in 1984 and ex-
pect about 4 million for '85, which
makes them probably the second big-
gest car-audio maker (after GM
Delco). The electrical and electronics
division (which also makes ignitions
and other systems for the car) would
be big enough to be on Fortune's
“500" list if it were independent.

Ford spends $18.4 million annually
on research and development of auto-

Fig. 1—Electrical
equalization
curve.

Fig. 2—One-third-
octave system
response,
measured at

the listener’'s
position.

Fig. 3—Low-
frequency limiting
(rear woofers) vs.
drive voltage
(0dB = 1G V).

Fig. 4—Bass
acoustical THD
at 100 dB SPL
(lower curve);
this rarely goes
much over 10%
and is mostly
well below that.
(Upper curve
shows acoustical
output.)

T

& S

a
&

L

AUDIO/NOVEMBER 1985



MAGNEPLANARS:..

Because
Music Doesn’t
Come In Boxes.

From the $535* per pair SMGa
to the $1995* MG-llla, Magne-
planar® speaker technology
eliminates the box for a more
open, natural sound. And be-
cause Magneplanars are bipolar
—radiating sonic energy to the
rear as well as forward—the
three-dimensional space the
artists occupied while record-
ing is recreated precisely in

your home.,
*PLUS FREIGHT

I MAGNEPAN

1645 9th Street
White Bear Lake, MN 55110

Enter No. 23 on Reader Service Card

A car used to be a young
person’s first big purchase.
For baby boomers, that
purchase is now a stereo;
the car comes second.

motive sound systems alone. | suspect
that few independent car-stereo com-
panies have lab facilities like Ford's,
which include drive-in acoustical and
r.f.i. anechoic testing rooms. Ford uses
the r.f.i. room to test the radio’s recep-
tion of weak and strong signals, to
check the car’'s and the system's resis-
tance to r.f. interference from outside
the car, and to isolate sources of inter-
ference within it.

Sometimes the sound system itself
can cause interference. For example,
an early prototype of the Ford/JBL sys-
tem suffered AM interference from the
amplifier’s switching power supplies—
a problem Ford had already experi-
enced from digital instrument panels.
They cured it with filters and careful
wiring layout. Other problems were
solved with shielded, twisted-pair con-
nections to the rear amp and differen-
tial inputs on the amp itself. Even noise
from the electric rear-view mirrors was
taken care of by putting varistors
across the motor leads.

Though Ford’s radio division gets a
crack at Ford's cars well before out-

Inside the JBL-built amplifier.

side radio companies can, that's not
soon enough to sut Ford’'s engineers.
“We dor't have physical cars to experi-
ment on 'til very late in the game,” says
Earl Geddes, Ford's acoustic techrical
specialist. "So we model the audio sys-
tem, from the antenna to the speaker
drivers, on a computer.” (So far, he
adds, they don't have the ability to
mode! the acoustics of the car ) "We
can iterate any of 17 variables on the
computer,” says Geddes. Incidentally,

and others in England and Brazil.

TSR = - 1

Main instrument bank at Ford’s Vehicle Sound Laboratory
in Dearborn, Mich. Ford has a second such lab at Dearborn,
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he adds, “this is not a Thiele-Small
approach. That approach implies om-
nidirectionality at all frequencies,
which is not actually the case."”

Once the car is physically available,
Ford's engineers measure system re-
sponse with a six-microphone array,
mounted in an area where 99% of all
drivers' ears will be. Measurements
made in the car's small space with
fewer than six microphones will not
give an accurate picture of overall re-
sponse within the car.

As it happened, | found a copy of an
AES paper on this subject waiting at
the office when | got back from my visit
to Ford, together with a note from a
Ford audio engineer, Henry Blind (who
coauthored the paper with Mr. Ged-
des). Mr. Blind suggested that the im-
precision of single-mike measure-
ments might account for the need for
the kind of “selective fudging” that
Lewis Athanas wrote about in the Au-
gust “Roadsigns.”

Sound has become especially im-
portant to Ford's marketers lately. “The
car used to be a young person’s first
big purchase,” says Don Duncan,
Ford's Audio Planning, Marketing and
Sales Manager. “For the baby boom-
ers, that purchase is now a stereo, and
the car comes second.”

That being the case, you might ex-
pect the Ford/JBL system to appear
first on lower priced models that would
appeal to the sound-oriented younger
audience, instead of on the 1986 Con-
tinentals. Combining Ford's explana-
tions with a few guesses of my own, |
can come up with several reasons for
this. First, the Continental is Ford's big-
gest car, which leaves more room for
speakers and electronics. (Time
enough to face the challenge of a
smaller car once Ford has more expe-
rience with the system.) Second, the
higher the car's price, the easier the
system's price will be to swallow. (Ford
estimated that it would be "competi-
tive" with the Delco/Bose system, but
exact prices weren't available at press
time.) The Continental is also Ford's
quietest car, which makes the sound
system's advantages more audible.
Further, Ford wants to entice younger
buyers to the car. Continental's small
run makes it good for production and
consumer testing. And, Ford says, “We
had to start somewhere."”

O ALPHASONIK

D-7200 & D-6200

Loudspeaker Systems

D7200

B Integra-ed system with separate 5%" woofer,

dome tweeter, 12dB/octave crossover.

B Tweeter mounts on any flat surfaze —no hole
needed, for maximum flexibility.

M Drivers are German made and acoustically
matched with the crossover for cons.stent,
trouble-free performance.

D200

B Compac, two-way design with 4%” woo’er,
1" dome tweeter, made in Germany.

B Installat on required only a 3%” round hole,
1% deep.

B High power handling, high efficiency for wide
dynamic range.

Alphasonik, Inc., 701 Heinz Avenue, Berkeley, CA 94710

Enter No. 4 on Reader Service Card
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AMERICA’S PERFORMANCE-VALUE LEADER
IN STEREO COMPONENT SEPARATES...

DIGITAL QUARTZ STEREO TUNER .........299.*

AM-FM-FM Stereo Tuner with 8 AM, 8 FM Station Presets, Automatic or Manual
Scanning, Digital Quartz PL.L. Synthesizer with Quadrature Front End...

WORLD’S MOST ACCURATE REAL-TIME

ANALYZERS AND EQUALIZERS .....*189 to $699.*

REVOLUTIONARY  Differential/Comparator® circuitry makes possible Accuracy to
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing -and
Equalizing. Precision Passive Coil Filters for Highest Gain, Lowest Distortion, Scan-
Alyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone
necessary. Computone Charts, Freq. Analysis Test Record with EQs. ..

WORLD’S MOST VERSATILE ,
PREAMPLIFIERS . ...............*399 to *699.*

Unique Equalizer/Preamplifers and Straight-Line Preamplifers featuring —97dB
Phono S/N, Adjustable Phono Capacitance and Impedance, Moving Coil Inputs,
Phono Input Level Controls, Exclusive AutoBridge® circuit for Mono Operation of
Stereo Amplifiers @ TRIPLE POWER OUTPUT, versatile Push-Button Patch bay
with External Processor Loops, Digital and Video/Audio Inputs, Precision Passive

Coil EQ Circuitry and 0.1 dB Readout Differential/Comparator® Unity Gain Controls

for Highest Gain, Lowest Distortion and No “Clipping” of Wide Dynamic-Range
Material. Computone Charts, Freq. Analysis Test Record with Preamp-EQ's. ..

REVOLUTIONARY CLASS “H” AND MOSFET
HIGH CURRENT AMPLIFIERS .....s449 to *1,199.*

The most advanced Stereo and Professional Amplifiers featuring Class H Dual
Signal-Tracking Power Supply, Auto-Buffer® for Continuous 2-Ohm Operation, No
Current-Limiting, Auto Crowbar Output Protection, Power MOSFET circuitry for
Highest Reliability, Calibrated LED meters, A-B Speaker Switching.

* Includes 19” Rackmount Front Panel
FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealers—too numerous to list here—are located throughout the U.S. with many models on display. If no
dealer is shown near you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator’

ALABAMA
Huntsville
SOUND DISTRIBUTDRS

ARIZONA
Phoenix

ABSOLUTE AUDIO
Tucson

B&A ELECTRONICS

Yuma

WAREHOUSE STEREQ
NO. CALIFORNIA
Concord

SOUNO DISTINCTION
Goleta

HOUSE OF AUDIQ

Palo Alto

WESTERN AUDIO
Sacramento

NEAL'S SPEAKERS

San Francisco

LISTENING POST

Santa Barbara

HOUSE OF AUDIO

$O. CALIFORNIA
Phone 714-556-6191, ask for
“Dealer Locator Operator”

(Insufficient space to list
all Dealers in this area)

COLORADO

Colorado Springs
THE SOUNE SHOP

Denver, Arvada, Aurora
STEREO PLUS

Englewood
GOLD SOUND

Gunnison
WILDWOOD MUSIC

CONNECTICUT
Danbur

CAHSTéN STUDIOS
Stamford

COUNTY Aucto

FLORIDA
Fort.Lauderdale
SPEAKER WAREHDUSE

Fort Walton Beach

AUDIO INTERNATIONAL
Hollywood + Hiateah
SPEAKER WAREHOUSE
Merritt island

AUDIC MART ELECTRONICS
Miami

AUDIO PLUS

LAS FABRICAS

Ortando

AUDIO MART ELECTRONICS
MARKETPLACE ELECTRONICS
THE ELECTRONIC STORE

Tampa

SENSUOUS SOUND
Odt-Waring
GEORGIA
Atlanta

AUDIC UNLIMITED

STEREQ CITY
STEREO DESIGNS

Au%usta
THE STEREG SHOP
Columbu

S
WORLD-WIDE ELECTRONICS
Wgrner Robbins

WORLD ELECTRONICS
Savannah

AUDIO WAREHOUSE
HAWAN

Hilg

YAFUSO T.V. APPLIANCE
Honolulu

VIDEO LIFE

Lihue, Kavai

JACK WADA ELECTRONICS
Wailuku, Maui

ADRIAN'S ELECTRONICS
IDAHO

Idaho Falls
PHASE 4 STEREO

ILLINOIS

Chicago

MARTROY ELECTRONICS
Dekalb

AUDIO PLUS

Gurnee
DPUS EQUIPMENT

Peoria
ELECTRONICS DIVERSIFIED
INDIANA

Anderson

ANDERSON ELECTRONICS
Indianapolis

STEREQ IMAGE

New Haven

HJS SOUND

West Lafayette
VON'S EL%/CTHONlcS
KANSAS
Overland Park

AUDIO ELECTRONICS

Salina
DEL'S TV

Wichita
AUDIO PLUS
KENTUCKY
Lexington

THE STEREO SHOPPE
Louisville
Hi-FIDELITY, INC
LOVISIANA
Baton Rou

e
NEW GENERATION

Houma
LANNY’S MUSIC

LaFayette

NEW GENERATION

Metairie

SOUND TREK

New Orleans

SOUTHERN RADIO SUPPLY
TULANE STEREQ

MARYLAND
Baltimore
STANSBURY STEREQ
Gaithersburg

AUDID BUYS

MASSACHUSETTS

Boston

ENCORE AUDIO

Dartmouth

MIKE ROSE ENT.
Sunderland

SCIENTIFIC STEREO
MICHIGAN
Marquette

AMERICAN TV
MINNESOTA
Bloomington

MINNESOTA SOUND VALUE
Dututh .

TEAM ELECTRONICS
Litchfield

QUALITY STERED
MISSISSIPPI
Gu!fport

TIPPIT'S MUSIC
MISSOURI
Chesterfield/St. Louis
INSTANT REPLAY

Kansas City

SOUND DYNAMICS
NEBRASKA

Lincoln

LIGHT & SOUNDS FANTASTIC
NEVADA

Las Vegas

UNIVERSITY PRO AUDIC
NEW HAMPSHIRE
New London

NORTH STAR ELECTRONICS
NEW JERSEY, SC.
Wildwood

SEASHORE STEREO

HNEW YORK.
Albany
SOUNDS GREAT

Butfalo
PURCHASE RADIO
Newpaitz
NEWPALTZ AUDIT
Pattsburg
GREAT NORTHERM STEREO
Sochester
BOUNDS GREAT

racuse
SUPERIDR SOUND ]
NORTH CAROLINA
Greensboro,
Hign Point,
Minston-Salem,
RUDIO-VIDEQ CONLEPTS

Hickor

MC LXUGMUN‘S i}
Ralrigh

CREATIVE ACOUSTICS
NORTH DAKOTA

Oickinson
MUSIC HUT

Fargo
WATTS-MORE
OHIO

Axron

OHID SOUND
Spardman
ELECTRONICS LTD

Canton

QHID SOUND
Sieveland

[B&B APPLIANCE
OHID SOUND

—ima

HART AUDIO
Middleburg Hts.
8&B APPLIANCE

Narren
ELECTRONICS 17D.

NEW YORK CITY, DKLAHOMA
NORTHERN N.J. xlahoma Git

Phone 201-947-9300, ask for JOHNSON TV & SOUND
“Dealer Locator Operator” DREGON
(Insufficient space to list (3005 Ba

all Dealers in this area)

PENNINGTON'S AUDIO
Eugene
BRADFORO'S HIGH FIDELITY
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ceveanieil

Klamath Falis
HIGH COUNTRY RECORDS

Medford

SDUNDTRACK ELECTRONIC
Portland

HAWTHORNE STEREOD
PENNSYLVANIA
Thambersburg

SUNRISE ELECTRONES
sermitage

CUSTOM SOUND CO
MecKeesport

HI FI CENTER
Philadelphia

SOUND OF MARKET
SOUND SERVICE

Pittsburgh
AUDIO JUNCTION
Reading,

Shilfington
PHOENIX HI Fi

Sharon
ELECTROMICS LTD.
Willow Grave
SOUNDEX

PUERTO RICO

Santurce

R. F. ELECTRONICS
SOUTH CAROLINA
Columbla

NORTON STEREO

Greenville

DON JONES STEREO

NewberrEy

THE ELECTRONIC SHOP
Spartanbui

DON JONES CUSTOM STERED
TENNESSEE
Chananoo%a

COLLEGE HI Fi
Hashville

AUDID SYSTEMS
TEXAS

Arlington

SOUND IDEA

Beaumont

BROCK AUDIO

Corpus Christi

30UND VIBRATIONS

izl Paso
S0UND ROOM

Fort Worth
SOUND [DEA

Houston
HOME ENTERTAIMMENT

Hurst

SOUND IDER
Midland

FOLGER'S ENTERTAINMENT
UTAH

Sait Lake City
INKLEY'S

St. George

ARROW AUDIO
VERMONT
Brattleboro
SCIENTIFIC STEREO

St. Thomas. U.5. and
British Virgia Islands
ELECTRONIES UNLIMITED
VIRGINIA

Fails Church

AUDI0 BUYS

Richmond

GARY'S

WASHINGTON

Bremerton
EVERGREEN AUDID

Olzmpia
DESCO ELECTROMICS
WEST YIRGINIA

Morgantown
THE SOUND POST

Princeton
THE SOUND POST

Appleton
AMERICAN TV

Glendale
SOUNDSTAGE
Madison
AMERICAN TV
Oshkosh

AUDIO PLUS

Sheboygan

GENE'S CAMERA & SOUND
Waukesha

AMERICAN TV
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AMERICA’S PERFORMANCE-VALUE LEADER
IN STEREO- COMPONENT SEPARATES..

GUARANTEED"* TO IMPROVE AND ENHANCE
YOUR LOW-POWER STEREO SYSTEM!

All the power you need to hear the Full Dynamic Range of the fabulous new

Digital, dbx, Dolby and Compact Disc recordings—

without obsoleting your present stereo system...

Add our new Power Coupler, the

PC-1...just £39.00!

Don't sell or trade in your receiver just because you need more power!

The Preamp/Tuner section of your receiver can be instantly coupled to a
Soundcraftsmen high-power amplifier with the amazing PC-1 Power Coupler.

You must HEAR it, to believe it!
The improvement is Fantastic!

it is well known that all Loudspeakers have, in addition to a “Static”
Impedance, a far more important “Dynamic” Impedance that can
extend as low as 2 ohms, and averages less than 4 ohms in most
cases. Therefore, it is extremely important to consider the power
and performance capabilities of an amplifier into loads as low as 2
ohms. The inability of an amplifier to fully drive such low-impedance
loads is audible as a compression of the music signal, and as a
distortion or roughness curing high level passages.

Soundcraftsmen’s new power amplifiers are specially designed to
excel in the low impedance ranges, because this area is so vital to
accurate reproduction of this breathtakingly powerful low and mid-
range portion of the audio frequency spectrum. For musically full
and accurate reproduction of the most demanding passages, your
stereo system’s loudspeakers need the continuous low impedance
power that can only be supplied by an Ultra-High-Current amplifier.
Ask for a High Current demonstration with your
favorite recording, and you’ll hear music you've
never heard before!
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LOW POWER WMM, 9 ASuTs
RECEIVER | soeaceR of & ) PCR 800
3 — &l g AMPLIFIER
TL3ACK 8 8 1 /
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PCR800 Power Mosfet Amplifier
205 watts/channel $

@ 8 ohms, 20-20kHz < 0.05% THD 449.
300 watts/ch. @ 4 ohms

All Soundcraftsmen amplifiers
are Made in the U.S.A., and are High Current design!

*:That's a strong statement, we know...but we're sure you'll be amazed and delighted with your new High Power system’s performance!.

.So sure, that we offer a

10-day money-back guarantee on your Soundcraftsmen PCR800, plus a free PC-1, when purchased from any Soundcraftsmen authorized participating Dealer.

FREE PC-1 OFFER...

Take this Market Research Coupon to your h
dealer, ask for a demenstration of how a |

COUPON—:39.00 VALUE-FREE i

' A . tg t d ' l Limited-time offer, Valic at participating Dealers only, amd subject to cancellation without notic I
ow-power receiver or intgrated amp can play
FANTASTIC music by adding the Power Coupler [ | Pc'1 PGWER {:OUPLER :
and the $449.00 PCR800 (or ANY of our other [ | VALID ONLY IF PRESENTED AT TIME OF AMPLIFIER PURCHASE i
high powered amplifiers). Then present the | R\ -
coupon for your FREE $39.00 PC-1 when you ]
buy ANY Soundcraftsmen amplifier from your =AWRES° R, = 1
participating dealer. i - zr osaer o |
YOUR RECEIVER } 3STOMER I

FREE $19. TEST RECORD B B MOPR

. e i
Phone (714) 556-6191, Write, or Circle Reader i DATE 1
Card # below for name of your nearest par- i AMP MODEL SERIAL ]
g‘:ip;“"g Dealler‘ and 16 P:ge .Fu" (‘:;IJ'DI: l m 5{?95‘71?2550?1: only is Dealer's authorrationl\'t:M;Ei,vEepFREE PC-1 to Purchaser. m:
rochure, complete specs and prices...We’ : . h ‘ : '
also send you a Special Survey card for your n U\/eDewaillf rslzsm;) u;cl-)ﬁt ;?ecckt xg‘agu?cr;aga"s]:: lr:tm(]:%?::)ot: Eoggg\cpruae's;n 2:(1 signed by Dealer 1
Free Frequency Analyzer Test Record, a T TrrrMr il T T

$19.00 value.

Soundcraftsmen Inc., 2200 SO. Ritchey, Santa Ana CA 92705 PH: 714-556-6191
Enter No. 30 on Reader Service Card



AUDIO ETC

EDWARD TATNALL CANBY

DANCING AROUND THE MESSAGE

trum” column has given me a fine

handle for more thinking on a sub-
ject that has been on my mind for a
couple of generations of Audio read-
ers, since hi-fi began: Audio listening.
What else? It's what we do. More spe-
cifically, how does one listen for the
two big preoccupations that our inter-
est involves, the music and the fi?

Aren't they one? Yes indeed, and
quite inseparable. And yet, for good
reasons and bad, we often act as if
they weren't. On the one side we ig-
nore the audio. We have ears only for
the message, which is maybe 98% mu-
sic these days. On the other, and quite
as determinedly, we bypass the music
as though it were not there. Crazy. But
to an extent this is both necessary and
useful. It all depends.

I'm going to reverse the Berger argu-
ment after a fashion, though it doesn't
make much difference. He says that
somehow you must hear a system's
audio characteristics (or, for that mat-
ter, a recording or broadcast) through
and past a foreground of content—the
message. That means music, for the
most part, if of many kinds. (I think we
would agree that “classical” in all its
variety is the best test music, the most
revealing.) A curious thing. You hear
music—and you judge audio.

“Even being just a music lover, as |
am, can dull your critical listening fac-
ulties,” says Ivan. (He means, of
course, his audio judgments.) “Listen-
ing to music is fun; by the same token,
listening past the music, to hear the
system'’s sonic subtleties, is work.”

You bet. Especially for a man who is
professionally into such listening, and
particularly if he doesn't like the music
and/or the way it is being treated. Also
vice versa. If one enjoys the music and
thinks that it is being well served, then
one is apt to overlook, or condone, a
number of Ii'l failings in the audio de-
partment. This is reprehensible, | ad-
mit, on the part of one who purports to
be able to judge by ear the audio qual-
ities of a given reproduction.

| long ago concluded on this basis
that 1 am not an audio critic, even
though | have some strong ideas on
the subject now and then. After all, |
started as a musician before audio had
aname. | have never even hoped to be
more than a somewhat addled music

Ivan Berger's August 1985 “Spec-

critic, who has perversely made the
musical sound of audio a life’s work.

Plenty of musicians, says Ivan, have
very presentable hi-fi systems, which is
also my observation. Why not? They
too are citizens, and almost anybody
who is into some sort of music likes o
own the going sort of musical decor in
home or car. Musicians listen to music
too—via these systems. But, says Ivan,
many "“would be just as satisfied with
lesser systems. Musicians, you see,
know the sounds of music so well that
many can re-create that sonic splen-
dor mentally, from even the tinny cues
of a pocket AM radio. No matter what
the sound system puts out, it's always
hi-fi in their heads.”

A gracious statement, [van! But it
also goes for thousands, maybe mil-
lions, of plain music lovers who are
experienced in listening to their own
preferred kind of music. That surety
includes Ivan, at least in his off-duty
moments. And myself. | can turn my
audio judgments off, privately speak-
ing. A compelling musical message
can override anything but sheer in-
comprehensibility. Then, and only
then, do | and others like me begin to
get annoyed at the audio obfuscation!
It spoils the music.

All of which thinking, I'd guess,
should drive a dedicated audio man to
despair. If so few give a darn about
audio quality, then why bother? [ truly
sympathize. | understand.

But take heart—it isn't really that
bad. Good audio, by which | mean
technically accurate, faithful, responsi-
ble audio, very much including the final
listening acoustic, does decidedly
make for better musical enjoyment
across the board. (Some pop music
benefits from lousy audio. That's the
intent.) Audio sound gets better, richer,
smoother, etc. every year. You think
that doesn't impinge on our lives,
which practically depend on audio all
the time?

What we have to consider is the mar-
velous flexibility of the pair of human
ears and the receiving mind in be-
tween, a biological system that easily
grasps the thinnest of clues for usable
sense. Even the dopes have it. People
indulge themselves in this extraordi-
nary ability. They are happy with what
they have, crude though it may be from
the measurement viewpoint. Remem-
ber "Home, Sweet Home," that main-
stay song of the outing and picnic rep-
ertory in days long past? Be it ever so

humble, there's no place like—yes, we
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e CHOOSE YOUR CASSET] E TAPE ;
AS CAREFULLY AS YOUR CASSETTE DECK.

If you own a deck like one of these, you were obviously
concernad with low wow and flutter, extended frejuency
response, smooth tape transport and wide dynamic range.
When it comes to choosing cassette tape, why behave any
differently?
Denon’s new High Density HD8 formulation is
the finest high-bias tape you can buy. Its “High
Technoroum™ dispersion and binding plus its
metal hybrid formulation guarantee digital level
performance on the widest range of cassette
decks (including yours). You can keep an eye
on things through Denon's new giant window.
And enjoy your music knowing HD8 is guaranteed
for a lifetime.
; So how good is your cassette deck? With Denon HD8
it's better than you think.
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Digital tape from the inventors of digital recording.
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Make no mistake about it:
Most people are primarily
drawn to the sound of music,
not the sound of audio.

do attach ourselves to things that are
easy and comfortable and familiar, in-
cluding a staggering amount of bad
audio.

It is unwise, then, to criticize the Un-
washed Public for its lack of audio fi-
nesse. Bad taste? That “taste” is more
on account of the ear's ability than any
slothfulness. The people are right.
They don't need the fi.

But a really good first experience of
higher things in audio can once in a
while work wonders, and lead some-
body onward to constructive change. It
doesn't even take advertising. What
really matters is a personal experi-
ence. Nobody is going to pass up a
good thing, once it becomes real in a
really personal way. How often do hi-fi
demos do that job? Not often enough.

“Unconscious musical enjoyment is
one of my clues to a sound system's
quality,” says Ivan Berger. In his rather
thorough professional experience,
what sounds to be good music is often
good audio. Now there's your trained
and analytic mind! At a show, if | find
myself drawn into a booth to ask what
record is being played [italics mine],
it's a good sign that the sound was so
good that | became unconscious of it. |
then shake myself and . . . ." Mustn't let
that music run away with you, Ivan! So
he chastises himself by listening on the
same system to music he doesn't like,
deliberately. That is indeed work. But it
is the honorable way. The business of
audio is music, as | said years and
years ago, and that's why lvan has to
work so hard.

Make no mistake, most people
(trade shows aside) are primarily
drawn to the sound of music, not the
sound of audio. When you come down
to it, even the hi-fi bug, the audio afi-
cionado, listens first of all to music
even when he pretends it isn't there.

I think we fool ourselves with too
much knowledge, or at least a lot of
knowledge we want to show off to the
next guy. I've strolled, in my day,
through dozens of hi-fi shows, audio
fairs, conventions, expos, press dem-
o0s, always eavesdropping on the end-
less enthusiastic confabs that go on at
such events while the audio bellows at
full blast. Virtually all of these excited
get-togethers, | have found, are exclu-
sively technical. Very informed, yes,
and often quite remarkable—but mu-

sic, the business of audio, is not men-
tioned. The sound is discussed virtual-
ly 100% as sheer sound, as though
what we were hearing—and that's
plenty—were some sort of abstraction,
totally removed from the messages,
the music which is actually being re-
produced. We audio people seem to
try hard to blot out and eradicate the
very stuff that gives audio its voice.

Now, this argues us into a corner.
Logically, then, the person who can
best separate the music—any mes-
sage—from the audio itself would pro-
duce the best audio judgment. Maybe
that's the truth. But go further. The per-
son who can entirely ignore the music,
and there are plenty of these, should
make a very high-order audio critic. A
sort of human measuring system! But
how useful can this be? All our audio
involves some sort of message which
has its own claim to importance; in
fact, added together, these messages
are the very reason for audio's exis-
tence. Minus attention to the sense of
the audio signal, audio is indeed an
abstraction.

Well, why not? Abstractions, whole
abstract systems, are enormously use-
ful if kept within their bounds. Algebra,
calculus, trig, all mathematics—entire-
ly abstract, and deliberately so. Of
course audio is also abstract, as is
electricity in terms of its rules and reg-
ulations. The audio man can certainly
be proud that the abstract principles
he learns to apply, and to extend in
new directions, are the basis for work-
ing audio in the sonic flesh.

Nevertheless, for those on the re-
ceiving end, it is the audio message
that counts. Who needs fancy hi-fi for
radio news broadcasts? Who needs it
for alf sorts of music? And when we do
have it, the audio had better do its job,
which is to get over the message—the
music—in ever more superior fashion.

In the audio field, with this sharg
dichotomy in our aims and preoccupa-
tions, we have to be terribly careful not
to let the abstraction become con-
crete—pure audio minus the sense of
its message. The message is always
there, except in a few test tones and
visible readouts. It always counts. But
we don't always hear it.

For me, then, it is the foreground that
is audio, not the background, and it is
all too often dizzily meaningless, like

the television screen when the TV
breaks down, all senseless flashes and
zigzags. This is most evident at audio
shows, and at the beach, with hi-fi and
lo-fi. Multiple conflicting signals inter-
mesh in both places for a hash and
jargon of nonsense. Hi or lo, it is all the
same! To my ear it is noise, and nasty
noise at that.

Until . ... Until suddenly | hear a
sensible message. The tiniest wisp of
Mozart or The Beatles, at the beach,
lost, almost, in the roar of the surf, and |
am entranced. | strain to catch every
note. | fill in, in my head, the parts |
can't hear at all. This sound says
something. At an audio show, if the fi is
good and the music is treated right, |
bless the audio fraternity. It is doing its
job! The same would also apply to any
other kind of music than mine. | do
follow lvan Berger's reasoning, though
it's the audio | have to hear past. After
all, the best audio people know a lot
about music and how it should be pre-
sented on their equipment. Pure audio
in design, but in execution the mes-
sage is always important.

If the musical sense is impeded, dis-
rupted, manhandled, then | assume
not poor audio but a lousy audio view-
point. Millions of dollars in faultless de-
sign have been negated by such cal-
lousness.

I 'am absolutely furious when | hear
good music at a demo suddenly cut off
in the middle of a note. A gut reaction.
The message, the beautiful expression
that is the reason for it all, has been
shot dead. Murdered in front of my
eyes! Crumpled on the floor. | can
practically see it. Frankly, | think this is
biting the hand that feeds.

So here | stand, maybe side by side
with you, hearing the same sounds
from the same audio. And while you
may hear speakers, amps, equalizers,
peaks, phasing, TIM and S/N, | blithely
choose to hear Mozart, courtesy of
good audio, perhaps on a memorable
evening in 1785 Vienna and in Studio A
or Symphony Hall two centuries later,
1985. Musical composing, musical
performance. Audio recording, audio
playback! Our four ears, combined,
make a single whole.

A nice idea. For that is the way audio
listening should be. But it can also be
done with two ears. Ivan Berger's?
Yours? 4
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BEHIND THE SCENES |

BERT WHYTE

GIVEIT A SPIN

ince the introduction
of the Compact
Disc, | have accu-

mulated a fairly sizable li-
brary of good-quality CDs.
| also have many digital
tape recordings, an exten-
sive collection of analog
master tapes, and even a
large number of four-chan-
nel masters on half-inch
tape. In addition, | have a
huge collection of phono-
graph records. | assure
you that | treasure a great
many of these recordings,
and quite frequently play
and enjoy them.

With all my superior
sound sources, | continue
to play my phonograph
records for the most basic
of reasons: The music. As |
noted some months ago,
classical music on CD is at
this point heavily oriented
to the standard repertoire
and the best-selling warhorses. Even
though more and more classics are
being issued as CDs, it will be years
before CD can hope to approach the
vast diversity and broad scope of the
music available on phonograph rec-
ords.

Listening to CDs, one becomes
quickly conditioned to their superior
playback qualities. Thus, when you re-
turn to phonograph records, you be-
come acutely aware of the technical
shortcomings of many of them. How-
ever, a number of the newer phono
discs—ones whose lacquers were cut
with  modern Neumann and Ortofon
cutting heads, then processed by ad-
vanced electroplating methods, and
pressed on the best low-noise vinyl—
can provide remarkably high-quality
sound. If the recording was made us-
ing the DMM process, sound quality
can be even better.

Everyone is well aware that the quali-
ty of the playback system has a pro-
found effect on the reproduction of mu-
sic from phonograph recordings,
whether they are old or new. Many
high-end audiophiles are ardent cham-
pions of the vinyl phonograph record,
and they often spend an inordinately
large amount of money on very elabo-
rate phonograph playback systems.

Nitty Gritty Pro 2

These are the people who buy expen-
sive, belt-driven turntables, exotic piv-
oted and lateral-tracking arms, and
even more exotic and expensive pho-
nograph cartridges, usually of the
moving-coil variety. These audiophiles
are masters in the arcane art of
“tweaking" turntable systems to ex-
tract the last iota of performance. For
instance, some of these tweakers try to
find what they consider the correct ver-
tical tracking angle for each recording
they play. This is often a tedious pro-
cess, but once they've determined the
VTA, they mark the setting on the rec-
ord label so that it may be used in
subsequent playings.

Some people consider it a subver-
sion of music to technology, but the
tweakers are vitally concerned with the
suppression of all extraneous noises
and resonances that might be super-
imposed on the music. These include
rumble and other low-frequency vibra-
tions, and various resonant color-
ations. It is enough of a problem to
contend with the hiss, pop, and crack-
le of record-surface noises without be-
ing forced to deal with such vibratory
and resonant problems as acoustic
feedback, too. This can arise as struc-
ture-borne and airborne feedback,
both emanating from the loudspeakers

and both interacting with
the stylus/groove interface.

In recent years, various
spring-loaded isolation
platforms for turntables
have appeared on the
market; they are supposed
to suppress acoustic feed-
back as well as attenuate
resonant problems. None
of these platforms have
been entirely satisfactory.
The main problem is that
frequencies below 50 Hz,
including subsonic fre-
quencies, are attenuated
only about 1%. A simpler
and more basic problem is
that most of these plat-
forms will not accommo-
date such larger turntables
as the Sota Sapphire, VPI,
or Technics SP-10MK2. So
some tweakers have gone
to such elaborate lengths
as pouring concrete pillars
to serve as decidedly non-
resonant bases for their turntables!

Recently a much more practical so-
lution to these acoustic-feedback and
rasonant problems has become avail-
eble, in the form of a dedicated turnta-
ble stand and isolation platform rather
amusingly called the Lead Balloon.
This consists of a 33-inch-high, delta-
shaped stand, an extremely strong,
very rigid structure made of heavy an-
gle iron. On top of this so-called Delta
Tower is a steel turntable platform, 20
inches wide and 16 inches deep. On
either side of the turntable platform are
lead bars 1in.H x 1%in. W x 20in. L.
These bars have a total weight of 25
pounds, and are adjustable so that
they can fit underneath the base of
almost any turntable currently avail-
able. The bottom of the Delta Tower
rests either on cushioned pods or the
preferred, sharply pointed steel spikes
which are intended to mass-couple the
entire assembly to wooden or concrete
floors for optimum performance. The
turntable platform is equipped with lev-
eling bolts.

The Lead Balloon provides a simple
but elegant solution to the problems of
feedback and resonance. The reso-
nant frequency of the lead is so low—
less than 1 Hz—and the density of the
lead is so high that it will not transmit

22

AUDIO/NOVEMBER 1985



[lELE CTROMICS

HYIOYIFGSSI NIHJILS ‘AHdYHOOLOHI

Mission Electronics Corp. of America
5985 Atlantic Drive, Unit 6, Mississauga, Ontario L4W 1S4 Phone: (416) 673-3777

Enter No. 25 on Reader Service Card



Using the Lead Balloon,
I heard just about the
cleanest reproduction of
phono records I have
ever encountered.

—

any feedback or vibrations to the turn-
table. It is especially effective in the
subsonic and low-frequency regions,
which include such things as footfalls
and compressor rumble from air condi-
tioners. Needless to say, this also in-
cludes low-frequency elements of mu-
sic, such as large bass drums and
pipe organ pedals, which give rise to
structure-borne feedback.

| set up my Lead Balloon turntable
stand with its steel spikes coupled to
the concrete floor of my listening room.
In this mode, | used it with a Technics
SP-10MK2 turntable (with its 37-pound
lava rock/epoxy base) and the new VPI
HW-19 MKII belt-driven turntable. The
VPI, with its clever suspension system,
was combined with Souther's latest |at-
eral-tracking arm, equipped with the
new Clearaudio moving-coil cartridge
from Peter Suchy, a German designer;
| also tried the VPI with Eminent Tech-
nology's new air-bearing Tonearm
Two, equipped with Shure Brothers'
new Ultra 500 cartridge.

The results in both. cases were ex-
emplary. | heard just about the clean-
est reproduction of phonograph rec-

ords | have ever encountered. There

Arcici Lead Balloon

was a singular lack of resonant color-
ation, and no veil of low-frequency
feedback overlaid the music. Image,
focus, and localization were very pre-
cise and stable. With the VPI dust cov-
er in place during playback, and a
brand-new DMM recording (which was
virtually free of any steady-state or im-
pulse surface noise), | was amazed
that a viny! record could quite honestly
bear comparison with a Compact Disc.
Of course, | must note that ultimately
the ravages of stylus/groove friction
and contamination from dirt will inevita-
bly produce more and more noise,
while the CD will be as fresh and vital
on playback 1,000 as it was on the
very first play. Nonetheless, the high
playback quality achieved with this
combination of phonograph equipment
and the Lead Balloon was quite re-
markable. Even when | played the
thunderous, low-frequency pedals in
the direct-to-disc recording | made
with Virgil Fox, the Lead Balloon did
not transmit any of this very high-ener-
gy, structure-borne feedback to the
turntable.

The turntable platform of the Lead
Balloon is available separately, sold as

the Lead Belly. This is intended for use
with CD players. As such, the Lead
Belly can be placed on an appropriate
shelf or tabie. it is equipped with sharp-
ened spikes for mass coupling, but, to
protect shelves and table tops, three
Lincoln pennies are furnished to ac-
cept the spikes. Here, too, there are
leveling bolts, and of course the plat-
form has the two lead bars on which
the CD player is positioned.

The same company that makes the
Lead Balloon also makes a clever little
trestle called the Treble/Base .T-1.
These units can be used as speaker
stands, but | found them more useful
as supports for heavy amplifiers.
Equipped with casters, the T-1s make
such amps easy to roll around and
afford quick access to the amps' in-
puts and speaker output terminals.

| consider my collection of phone-
graph records a most valuable asset
because many of the musical works
may not appear on CD for a very long
time. Anything | can do to extend their
usefulness and maximize the quality of
their playback is a worthwhile endeav-
or. | have no doubt that the Lead Bal-

loon is a significant aid in achieving
this optimum playback quality.

The Lead Balloon has a list price of
$225. The Lead Belly is $120, and the
Treble/Base sells for $20 each or two
for $35. The Lead Balloon products are
sold in many audio shops, or you can
contact the manufacturer: Arcici Inc.,
2067 Broadway, Suite 41, New York,
N.Y. 100283.

While acknowledging the salutary ef-
fects of the Lead Balloon on turntable
performance, some attention must be
directed to certain problems inherent
in phonograph records. It hardly needs
saying that the main problem with pho-
nograph records is one that has an-
noyed and frustrated people ever
since phonograph records were in-
vented; this is, of course, record-sur-
face noise. The "Rice Krispies Syn-
drome,” as the snap, crackle and pop
of impulse noise is popularly known,
and the steady-state hiss as the stylus
traverses the record grooves, have al-
ways been gross intrusions on the mu-
sic recorded on vinyl discs. In addition,
there is the ever-present problem of
electrostatic noise.

The noise level of vinyl pressing
compounds has steadily improved
over the past few years. The best of
today's audiophile-quality pressings
are remarkably quiet. However, as
most record enthusiasts are painfully
aware, the buildup of dirt and grime is
the mortal enemy of records and the
root cause of most record-surface
noises.

Microscopic examination of dirt on a
record reveals that it is gritty, particu-
late matter that looks like rocks and
boulders lying on the record grooves.
Surprisingly, even a brand-new record
has a lot of dirt and debris, such as tiny
cardboard shreds. The obvious solu-
tion to all this is that records must be
cleaned.

Countless methods and devices for
cleaning records are on the market,
and most of them are highly ineffective,
simply rearranging the dirt. Some
years ago | reported favorably on a
record-cleaning machine, and there
were several others on the market
which worked quite well. However,
these machines were rather cumber-
some and a bit sloppy to use. Most of
them required individual cleaning of
each record side.
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I believe that the

Nitty Gritty Pro 2 is
the most effective and
efficient record-cleaning
machine available.

For some time now, | have been us-
ing the Nitty Gritty Pro 2 record-clean-
ing machine. To me, it is the first of
these devices that works effectively
and efficiently, with due regard to hu-
man engineering. Housed in a hand-
some oak cabinet, with a reservoir for
Nitty Gritty's Pure 2 record-cleaning

fluid, this machine is very simple to
operate. The record is placed on a
spindle, and the edge of the record
engages a slotted-rim drive wheel. A
record-cleaning brush and vacuum
chamber contact the underside of the
record. A hinged arm, also equipped
with record brush and vacuum cham-

ber, is placed over the top of the rec-
ord. Depressing a rocker switch starts
the record revolving. A brief touch on a
pushbutton dispenses the cleaning flu-
id onto both sides of the record. Three
or four revolutions of the record are
usually sufficient, with the scrubbing
action of the brush and the cleaning

Save up to $25% on the
quickest stereo improvement

you can make.
Shure’s Holiday Savings Rebate on Cartridges and Styli.

A new Shure phono cartridge on the end of your tonearm is the best
investment you can make to improve the sound of your stereo system.

And from now through December 31,1985, you can receive a cash rebate
on a variety of Shure’s most sought after cartridges — like the world-acclaimed

V15Type V-MR.

If you already own a Shure Cartridge and Stylus Savings
cartridge, you can “tune it up $25 REBATE $10 REBATE _
with a genuine Shure replacement v 1C5 Typf& V-MR x ;:(l)gg ga;trggge

artridge artriage
— or upgrade stylus, and earn a $20 REBATE VNSMR Stylus &
rebate too. VI5Type V-B ;’NSHE sTryéus
) H Cartridge S REBA’

Whether it’s a gift to yourself VIS Type VP VN4SMR Stylus
or someone you love, a new Shure Cartridge VN35MR Stylus

4 $15 REBATE N97HE Stylus
cartnd%le (:)r .replgizement stylus ML I40HE NOSHE Stylus
can really bring the sounds of the Cartridge N9SED Stylus
season alive. For the name of your MEIZO!QE N9IED Stylus
Shure Dealer, call (312) 866-2553. | anridge

SHURE"
Breakeing Sound Baoricts.

fluid, to thoroughly clean the record.
Depressing the rocker switch to its oth-
er position activates an extremely pow-
erful vacuum which gives you a bone-
dry record within two revolutions. Ex-
amination of the record grooves with
an illuminating microscope reveals that
the grooves are pristine clean, no long-
er strewn with the “rocks and boul-
ders"” of dirt.

Older records which have had dirt
ground into them and are noisy, espe-
cially in respect to ticks and pops, can
be improved to a limited extent with the
Nitty Gritty machine. Using the ma-
chine on less heavily soiled records
affords lower noise levels, and using it
on new recordings is quite rewarding,
too. Even before the first play, running
a record through the machine removes
mold-release compounds and assort-
ed debris. On really high-quality press-
ings, this can provide a virtually noise-
free playback.

The cleaning fluid was formulated by
Warren Weingrad (importer of Duntech
speakers), who is a chemist and an
expert in surfactants and detergents.
The fluid's chief virtue is that it leaves
no significant residue on the record
surfaces. It also acts as an effective
anti-static agent. | have found that the
use of this fluid in the Nitty Gritty Pro 2
record-cleaning machine is the closest
one can come to a program of preven-
tive maintenance in the care of vinyl
phonograph records.

At $699 the Nitty Gritty machine is
not inexpensive. Those who have a big
investment in a large record collection
will benefit the most from it. Obviously,
this is a device whose cost could be
shared by groups of phonograph-rec-
ord enthusiasts or by members of au-
diophile societies. One thing is certain:
The Nitty Gritty Pro 2 record-cleaning
machine is the best of its type, and
provides the best possibilities for low-
noise playback of records. For more
information, the manufacturer can be
contacted at 4650 Arrow Hwy., #F4,
Montclair, Cal. 91763. 4
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BEYOND CONVENTI

Onkyo's Integra DX-200 Compact Disc Player sets 2 new
standard of CD performance, both in sonic fidelity and user
convenience.

When comparing CD players, the digital-to-andlog (D/A)
conversion method is the key factor, for although the sound
on the disc itself is digital, the CD player must convert it to
analog for output to the amplifier. If this is not accomplished
perfectly, the chief benefit of digital—far greater dyaamic
range with a total absence of noise—will not be realized.

%4

That's why Onkyo wtilizes a 16 bit D/A converter system that

exactly matches the 16 bit digital code used in the recording
process, along with specialized double oversampling and
digital filtering techniques.

ry

ONAL CD PERFORMANCE

Four separate power supplies eliminate interaction
between stages, and exclusive Delta Power and Super Servo
circuitries maintain noise & distortion free reproduction. A
precision 3-beam laser pickup assures precise tracking with
fast track access.

A full complement of convenience features includes 16
track random memory, with complete digital display for
track, index, elapsed/remaiming fime, and memory contents,
all of which can be controlled by the DX-200's wireless
remote unit.

The Integra DX-200 goes beyond conventional CD per-
formance to let you realize the promise of digital as it was
meant tc: be heard. Discove- the audible difference today.

Artistry In Sound

ONKYO

200 Willicms Drive, Ramsey, MJ, 07446



DIGITAL DOMAIN |

KEN POHLMANN

BUILDING CASTLES IN THE BAND

ver notice how a castle is built?

There's usually a lot of wall, then

at the top are the square wave-
shaped formations so you can pour
boiling oil or drop rocks on annoying
people outside your castle. That archi-
tecture is referred to as crenellated
battlements; the lower part where you
pour the oil through is called the cren-
el, and the upper part protecting you is
the merlon. If you think about it it's
definitely a digital design.

What does all this have to do with
audio? Frankly, not much. But let's try
to find the connection, however slim.
Last month we examined the nature of
pulse code modulation (PCM) and
concluded that it was a particularly
slick kind of modulation, specifically
well suited to audio digitization. The
code that is an inherent part of PCM
requires relatively little bandwidth to
preserve the binary values of a wave-
form’s amplitude at sample time.

And yet, lengthy deliberation might
lead one to dark brooding. Why must
the entire amplitude of the waveform
be preserved when it is really only the
changes from moment to moment
which constitute musical information?
Furthermore, when it comes to music,
just how much will the amplitude
change from moment to moment, es-
pecially when you're taking thousands
of measurements each second? The
idea dawns that perhaps only the dif-
ference from one sample to the next
has to be stored to completely charac-
terize the original waveform.

Differential pulse code modulation
(DPCM) accomplishes exactly that. To
reduce redundancy and thus the
bandwidth required to store data, only
the difference between adjacent pulse
amplitude modulation (PAM) samples
is recorded, forming a differential
pulse amplitude modulation (DPAM)
signal. On the decoding side, the pre-
sent sample value is regenerated by
using the past value plus the received
difference value. To increase efficien-
cy. the present value may be estimat-
ed by using a prediction filter: A
tapped delay line can examine many
past samples and arrive at a safe
guess for the value of the present sam-
ple. Such a device is called a transver-
sal filter (the same design used in
oversampling CD players) and is
shown in Fig. 1.

| ﬁ

The upshot is that when the differ-
ence from one DPAM value to the next
is relatively small, a small number of
quantizing steps are required to en-
code the DPCM signal. The bandwidth
of the DPCM is thus much smaller than
that of the equivalent PCM signal. Of
course, the success of the technique
hinges on the supposition that the dif-
ferernces from sample to sample will be
small. To ensure this, a higher sam-
pling rate is used, because the faster
you sample, the smaller the difference
from sample to sample.

Given a fast enough sampling rate,
DPCM successfully reduces the num-
ber of quantizing steps needed to en-
code an audio waveform. And given a
good thing, the natural urge is to take it
all the way. Delta moculation (DM} is
the limiting case of DPCM, in which the
quantized DPAM signal is binary. In
other words, only one bit is used to
quantize the waveform. That leads to
interesting consequences; for exam-
ple, A/D and D/A conversion are not
needed, since the data word is only
one bit long.

A complete delta-modulation system
is shown in Fig. 2. The encoder com-
pares its past approximation to the

present input DPAM value and gener-
ates a one-bit correcting word at sam-
ple time; in other words, the system
determines if its error is positive or
negative, and correspondingly moves
its next value up or down one incre-
ment, always closer to the present val-
ue. That one bit is all that is needed to
record the signal; it simply documents
whether the signal amplitude went up
or down during the last sample inter-
val. As shown in Fig. 3, that one bit
tracks the signal, riding along the top
of the analog waveform. At the decod-
er, the DM data is converted back into
an analog signal. The only element
needed is an integrator to smooth the
correction data.

As you might expect, delta modula-
tion is a fairly inexpensive way to en-
code data. In addition, it offers excel-
lent error-correction performance. In a
linear PCM system, an incorrect most-
significant bit (MSB) would result in a
massive glitch. However, in delta mod-
ulation there is no MSB, so the effect of
a bad bit is limited to the amplitude
difference of one increment.

Only one flaw limits widespread ap-
plication of delta modulation. Take a
close look at Fig 3. See the part of the
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Delta modulation has one
fatal flaw, slope overload.
There are ways to rescue
the technique, but a price
must be paid in increased
hardware complexity.

Fig. 1—
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Fig. 2—
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MR Fig. 3—Delta-modulation tracking;
note slope overload from first to
fifth step.
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Fig. 4—Adaptive delta-modulation
tracking, note variable step sizes,
used to avoid slope overload.
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curve where the waveform takes off
while the delta modulation signal lags
behind? That is the fatal flaw—slope
overload. Delta modulation is success-
ful only when it can track the input
waveform. An audio signal is filled with
fast-moving transients; thus only a very
fast sampling rate would permit the DM
data to keep up, given a quantizing
step size small enough to yield useful
resolution. Linear PCM balances word
length and sampling rate for a suc-
cessful result; DM attempts to do it all
with sampling rate alone.

A single sign-changing bit simply
cannot track a complex waveform;
slew-rate limitations yield transient dis-
tortion. Therefore, DM’s applications
are limited. For example, one DM sys-
tem used for speech transmission
must sample at 17 MHz to maintain

standpoint, we can see that things are
indeed out of whack; specifically, the
bandwidth of the system is being wast-
ed in an audio application. The Nyquist
Theorem tells us that a sampling fre-
quency of 17 MHz would permit en-
coding of extremely high frequencies,
but even the most golden of ears has
little use for a frequency response of 0
Hzto 8.5 MHz . ...

However, DM is too nifty to discard.
For instance, because of the high sam-
pling rate, no brick-wall filters are re-
quired; a gentle filter with low phase
shift can roll off the input well before
the half-sampling frequency. To res-
cue the technique, designers have de-
veloped various schemes for solving
the basic limitation of slope overload.
The goal is to form a system with a
reasonable sampling rate capable of
handling audio waveforms.

Adaptive delta modulation (ADM)
tackles the problem head-on. The
quantization step size is made variable
(Fig. 4): Large steps are used for fast-
changing waveforms, so the system
can keep on track, while small steps
are used for slowly changing wave-
forms, to maintain resolution. Various
algorithms may be used to select prop-
er step size. In general, aiternating
ones and zeroes at the encoder’s out-
put indicate proper tracking, so small
quantizing increments are selected.
When continuous ones or zeroes are
present, the waveform is clearly on the
move, and larger steps are selected.
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WOULDN'T IT ALL LOOK
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Bush Industries, Inc., 312 Fair Oak Street, Little Valley, New York 14755, 1-800-228-BUSH, In New York 1-800-248-BUSH
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With this approach, a price is paid in
increased hardware complexity. The
decoder must constantly figure out
what step size the encoder has select-
ed. The two must be synchronized, us-
ing the data itself as the common de-
nominator. Also, it is difficult to change
step size quickly enough to keep track
of audio transients. Moreover, certain
conditions such as simultaneous high
frequencies and high amplitudes can
produce modulation noise, in which
the noise floor becomes a function of
the signal itself. This artifact is difficult
to remedy because a fixed level of
dither is ineffective with varying incre-
ment sizes.

Another approach is companded
predictive delta modulation (CPDM).
Rather than vary step size, the signal's
amplitude itself is varied to fit a fixed
step size. A compander is used to con-
trol the amplitude of the audio signal
(lowering its slew rate) so that the
fixed-step-size delta modulator will not
be overloaded. In some designs, to
ensure tracking accuracy, a special
transient detector is used to provide
extreme compression of fast-changing
audio transients.

With a little help, either from adapt-
ing step sizes or from companding,
delta modulation can be used for audio
digitization applications. In one current
incarnation, a CPDM system samples
at 640 kHz, a much more reasonable
frequency than the 17 MHz discussed
earlier, and yields full fidelity.

When it's all boiled down, the princi-
pal specification, data rate, is surpris-
ingly similar for audio PCM and DM
systems. A 16-bit, fixed, linear PCM
system sampling at 44 kHz requires a
data rate of 704 kilobits/S per channel,
while CDPM produces 640 kilobits/S—
about the same amount of information
either way, despite their radically dif-
ferent methods.

Castle walls? Crenels and merlons?
It's obvious—PCM is like the entire
height of the wall itself, while delta
modulation is just the crenellations
themselves. | told you the connection
was pretty slim. 4
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JOSEPH GIOVANELLI

Cogging

Q. What is meant by “cogging,”
with reference to turntables?—Robert
C. Watson, Dover, Del.

A. The armatures in some electric
motors rotate in a series of stepped
movements rather than one smooth,
continuous motion. This resembles the
jerky transitions created as some gear
cogs mesh, disengage and mesh
again, and is therefore referred to
as ‘‘cogging.”

If such a motor is used in a turntable
or tape machine, it can cause jerky
motion. Most or all of this jerkiness will
be filtered out by the flywheel action of
a turntable’s platter or a tape record-
er’s flywheel. Cogging is most notice-
able while a motor is coming up to
its full speed.

Broadcast Dynamics

Q. It sounds as though many radio
stations are using dbx encoding in
their broadcasts. The dynamic range is
low. Would a dbx decoder expand the
range to what it should be?—Steve
Herrick, Swartz Creek, Mich.

A. | understand where you have
gotten the feeling that radio stations
are using dbx encoding—soft pas-
sages are elevated and you hear cym-
bals being “sucked down" every time
a bass note is heard. What is really
happening is that the broadcasters are
employing very heavy limiting, which
does indeed remove dynamic range.
(They do it so they can cover a greater
area without background noise being
audible.)

A range expander might help, but
only in those instances where the limit-
ing is not so complete as to remove all
traces of dynamics. These expanders
reguire at least some variations in au-
dio level on which to build. Thus, if
dynamics are lost completely, the ex-
pander will be rendered ineffective.

Broken Anti-Skating Mechanism

Q. The anti-skating mechanism on
my turntable is broken, and the "fix”
would be to replace the complete tone-
arm assembly at a cost of $63. Simply
put, how important is the anti-skating
compensation?—L. C. Davis, Jr., Coro-
na, N.Y.

A. The need for anti-skating on a
given turntable system depends on the
cartridge and its compliance, as well

as the amount of drift that is present
without compensation.

| suggest you place the blank side of
an Eva-Tone Soundsheet (one of those
thin sheet-plastic discs sometimes
bound intc magazines) on your turnta-
ble. With the table rotating, place the
tonearm on this disc and observe the
amount of drift. If the drift is rapid, you
may well need anti-skating compensa-
tion. If the drift is very slow, you may be
able to get away without such compen-
sation—especially if the stylus is a me-
dium- to low-compliance type. (Editor’s
Note: An Eva-Tone Soundsheet was
bound intc our August 1984 issue.)

Multi-Speaker Impedance Formula

Q. What is the mathematical formula
for calculating the impedance of a
number of loudspeakers connected to-
gether? What information is needed
other than the impedance rating of the
individual loudspeakers?—Jim Ha-
jeski, Bricktown, N.J.

A. To determine the combined im-
pedance “seen” by a power amplifier,
you need to know the nominal imped-
ance of the various loudspeaker sys-
tems with which you are concerned. In
the case of woofers whose minimum
impedance differs markedly from their
nominal impedance, you should know
the minimum impedance and perhaps
use this vaiue rather than the nominal
impedance. Even here, if the minimum
impedance occurs at a frequency
above 100 or 200 Hz, then you can
neglect it and simply use the nominal
impedance of the woofer.

The total impedance of speakers
wired in series is the sum of their com-
bined impedances. For example, the
impedance of an 8-ohm and a 4-ohm
speaker in series would be 12 ohms.

The total impedance of speakers
wired in parallel is found by adding the
reciprocals of their impedances (to
make a reciprocal, divide 1 by the val-
ue of the impedance), then inverting
the result. Thus, two 8-ohm speakers in
parallel would have a total impedance
of 4 ohms (Vs plus Y& equals Ya; invert-
ed, that is 4).

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

stamped, self-addressed envelope.
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MUSICALLY ARTICULATE
LOUDSPEAKERS FOR
OVER A DECADE

We'll bet you our compact
discs that you'll love Rogers
loudspeakers!

Better sound is hard to find.
And to make sure you hear
Rogers at their best, we'li give
you up to three Digital Music
Products compact discs with
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To prevent a computer
from interfering with

FM and TV reception,
move antennas away from
the computer—far away.

Computers and FM Interference

Q. Help! My son’s IBM-PC is hash-
ing up my FM listening, sometimes with
a continuous varying level (more like
white noise), occasionally with crack-
les and pops and some heterodyning.
The interference is worst when I'm lis-
tening to distant stations.

I have tried a power-iine filter. | have
tried an isolation transformer. | have
tried a high-pass interference filter (in
the antenna input). None of these de-
vices helped reduce the interference.

My FM antenna is the twin-lead type
supplied with my tuner. | have it mount-
ed on a beam which | can manually
rotate, and the beam is mounted on
the ceiling. Without the computer be-
ing on, the antenna provides fine re-
ception. If you can solve my problem, |
am your friend for life!—L. J. D’Antonio,
Londonderry, N.H.

A. Your problem cannot be solved
by any of the devices you have tried. |
suppose that, if the power cord is neat-
ly wound to as short a length as practi-

cal, and one or another of your power-
line filters is placed at the computer,
some improvement is possible.

The problem is that computers gen-
erate high-frequency digital pulses
which, being square rather than sine
waves, are rich in harmonics through-
out the FM and TV broadcast bands.
The FCC recognizes this problem, and
has set radiation limits which comput-
ers must adhere to. Manufacturers do
shield the innards of their computers,
but even so, they are certainly not
completely “clean.”

The cables which connect the com-
puter to such peripheral equipment as
disk drives, printers and so on can also
act as transmitting antennas whose
resonant frequencies may be within
the FM band. Shielded cables are
available, at least for some applica-
tions, though they are very hard to find.
If you can't find them, it might be possi-
ble to wrap copper screen around the
cables and ground it, as a shield.

The interference enters your tuner

via its antenna input terminals, just as
the desired stations do. Because the
interfering signal is composed of com-
ponents which have the same frequen-
cies as your favorite stations, the tuner,
antenna and high-pass filter do not
know the difference between what you
want to hear and what you don't. If you
filter out the interference, you filter out
your favorite stations as well.

Now for the cure (though it may not
make you my friend for life): Get that
antenna away from the computer, the
farther away the better. Put an outdoor
unit on the roof where it belongs. Use
coaxial cable to connect the antenna
to the tuner. If you are not permitted to
install an outdoor antenna, put your
antenna in the attic. Use coaxial cable
and appropriate balun transformers to
connect to the tuner. If you do not have
an attic, place the antenna in the room
farthest from the computer and its radi-
ating cables. Again, use coaxial cable
to feed the tuner.

What | have told you comes from

What other audio tapes fail to hear.

/

/




Insulating a speaker’s
enclosure is necessary to
avoid reflections between
the enclosure walls and
cone drivers.

experience. My Apple (which | am us-
ing to write this) generates a lot of
“hash,” but with a good outdoor anten-
na, my FM radio reception is totally
unaffected by it.

Resistors in Loudspeakers

Q. | recently opened my two-way
loudspeaker enclosures and was sur-
prised to see perhaps a half-dozen re-
sistors. What role do these resistors
play in sound reproduction?—Dan
Welton, Shelton, Conn.

A. The resistors you have noticed
are probably in the crossover network.
They may be used to attenuate the
signal feeding the tweeter, or they may
be there as a part of a treble-boost
network. In this regard, some tweeters
are not absolutely flat; it is therefore
necessary to trim the high-frequency
response with a resistance/capaci-
tance network.

Along these same lines, | have seen
some circuits where resistors and ca-
pacitors are used to boost the extreme

top end of the audio spectrum in order
to compensate for high-frequency
losses due to room acoustics or to ac-
commodate personal taste.

Insulation .in Speaker Systems

Q. ! am building a speaker cabinet.
Why is foam needed?—Richard Hamil-
ton, Mt. Vernon, N.Y.

A. There is no hard and fast rule
about using foam or any other insula-
tion material inside a loudspeaker en-
closure. Generally speaking, insulation
is installed in order to prevent reflec-
tions between the walls of the enclo-
sure and the speaker conss. Sound
bouncing off the walls and hitting the
cone will force the cone to vibrate. This
cone vibration will be heard along with
the signal, and will color the sound that
you hear.

If you have ever sung in the shower,
you know how your voice is reinforced
because of the hard, reflective sur-
faces of the walls. The voice tends to
be colored in a pleasant way. It makes

the poorest of voices seem better than
they ieally are.

In high-fidelity applications, how-
ever, we do not want any added
sound. (If we are reproducing a poor
voice, then so be it; the sound system
is not there to make it better.) So the
reflections within a loudspeaker enclo-
sure must be suppressed. This is done
by producing “soft” walls, lining them
with sound-absorbing materials which
do not retransmit the sound to the air
within the box.

Phase-Inverting Preampilifiers

Q. Some preamps are phase-invert-
ing. To compensate, does one reverse
the leads of both loudspeaker systems
or of just one?—Eugene L. Bershad,
Freehold, N.J.

A. When using phase-inverting pre-
amplifiers, there is no need to compen-
sate by changing the phase of the
loudspeaker systems from what would
be used with a preamplifier whose in-
put/output signals are in phase. A

One audio tape is so sensi-
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Meter Discrepancy

Q. When | record at +6 dB for
peaks (which is what I'm supposed to
do, according to the manual for my
cassette deck), on playback the level
is considerably higher, easily reaching
+8 dB or more. Why is this? It doesn't
matter at what level | record, the deck
will always boost the levels in playback.
When recording, should | concentrate on
the record or the playback levels?—Rich-
ard C. Reyes, Tacoma, Wash.

A. Some tapes have greater sensi-
tivity—the amount of signal output for a
given signal input—than do others.
You may be using such a tape, which
would account for the elevated meter
reading in playback. That is, the tape
you are using may have greater sensi-
tivity than the tape used by the deck
manufacturer to calibrate the meter’s
playback reading. Or it could be that
the meter is miscalibrated. Concen-
trate on the record levels unless the
high playback levels correspond to no-
ticeable distortion; if that's the case,
adjust the record fevels accordingly,
reducing them, say, 2 or 3 dB.

Digital Readiness

Q. | have heard that there are cas-
Sette decks and tapes which claim
they can faithfully record CDs. Can
they faithfully reproduce the high ener-
gy levels of Compact Discs without
overload? That is, can they achieve as
great a signal-to-noise ratio and fre-
quency response?—William Scara-
mazza, Swedesboro, N.J.

A. On an absolute basis, without re-
gard to audio signal, there is no analog
cassette deck and tape combination
today which can match the S/N of a
Compact Disc and player. CDs
achieve over 100 dB S/N on a weight-
ed basis, while cassette decks achieve
weighted S/N in the mid-70s with Dolby
C NR and in the mid-80s with dbx NR.

However, the dynamic range of the
original audio material seldom reaches
or exceeds about 70 dB; usually it is no
more than 65 dB and often is a good
deal less. Hence, a quality cassette
system can ordinarily encompass all
that is on a musical CD with some
margin of safety to spare. If you play
the program material at extremely loud
levels, during quiet passages you may
hear some faint noise with Dolby C NR
and perhaps even with dbx NR, but in

most listening situations noise is an
insignificant factor with modern noise-

sponse extending to 20 kHz and drop-
ping very sharply beyond that. High-
quality cassette systems achieve re-
sponse to 20 kHz and sometimes
somewhat higher, perhaps to as much
as 24 kHz or so, thanks to such devel-
opments as metal tape, Dolby C NR
(with its anti-saturation treble-boost
curve), and Dolby HX Pro (which re-
duces bias when there is substantial
high-frequency program content that
acts in the same manner as bias).
Such response is more likely with sep-
arate record and playback heads.

signal on the tape doesn't stop imme-

stopping your deck is probably due to
print-through, a transfer of the signal
on one tape layer to the adjacent layer
caused by the magnetic flux emanat-
ing from the tape. A lower recording
level helps reduce print-through, but of
course at the cost of a lower signal-to-
noise ratio; if you are using Dolby C NR
or dbx NR, you may well be able to
afford such a reduction in S/N. Also of
help is the use of a tape that is not as
thin as the type you may be using—for
example, C-60 instead of C-90. (Are
you by any chance using C-120, which
is usually advised against?) You might
also be able to reduce the print-
through by putting the cassette
through fast-wind and rewind before
playing it; however, the print-through
will likely return with storage.

sound by backing up the tape and
putting it through momentary erasure;
that is, recording the desired blank
space with no signal input. Consider-

reduction systems.
Compact Discs have frequency re-

Print-Through
Q. | record FM broadcasts onto
cassettes. When | stop recording, the

diately. It lingers for a second or so, as
if someone turned down the volume.
This is annoying when | want a blank
space between songs.—dJohn Turner,
Greensboro, N.C.

A. The faint sound you hear after

Perhaps you can erase the offending

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. AH
letters are answered. Please enclose a
stamped, self-addressed envelope.

Enter No. 17 on Reader Service Card
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bias cassettes, HX-S virtually ® mMmere at home with it, wherever

eliminates high frequency THE MACHINE FOR YOUR MACHINE.  yOU gO.
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able care will be needed to erase only
the section you want erased. It would
be wise to practice with a cassette that
you don't care to preserve.

Disturbing Playback Readings

Q. When | use a TDK SA tape, the
meter is in the red during playback
even though it wasn't when recording.
With a Maxell UD tape, the playback
reading is the same as in recording.
And with a BASF CRIl, the playback
reading is lower than the recording
one. Does this mean that | should use
only the Maxell tape? Or could | also
use the TDK tape, provided that | use a
lower recording level so as not to be in
the red during playback? If so, won't |
then have a reduced S/N ratio? In the
case of the BASF tape, should | raise
the recording level, thereby improving
the SIN ratio? Or should | altogether
disregard the playback readings?

This leads to a related question: Just
what does a record-level meter indi-
cate?—Marc Claessens, Toronto, Ont.,
Canada

A. The varying playback readings of
the three tapes you mention reflect
their different sensitivities. Sensitivity is
the level of tape output for a given
signal input to the tape. It appears that

your deck’s meters have been calibrat-
ed by its maker on the basis of the
Maxell UD tape or one very much like
it. There is a pretty good chance—
although not a guarantee-—that you will
get the best Dolby tracking with this
tape or a similar one. Dolby tracking
signifies that internally the input and
output levels are matched. Thus the
variable treble boost in recording will
be exactly complemented by the vari-
able treble cut in playback, and accu-
rate high-frequency response will be
achieved. However, Dolby tracking
can vary about *2 dB without grave
consequences. Therefore it may be
quite all right to use tapes other than
Maxell, provided that playback read-
ings do not differ greatly.

Your choice of recording level
should not be guided by playback
readings. For each kind of tape, you
should experimentally determine maxi-
mum recording level; that is, ascertain
how high you can go before distortion
and/or treble loss become evident,
and then back down 2 or 3 dB for a
safety margin.

The record-level meter indicates
how much signal is being applied to
the tape. For a peak-reading meter,
0 dB record level typically corre-

sponds to a signal level that, at 315 Hz,
results in a recorded level of 250
nanowebers per meter on the tape.
Sometimes 0 dB corresponds to 200
nWb/m in the case of a peak-reading
meter. In the case of average-reading
meters—true or nearly true VU ones—
0 VU tends to denote a level approxi-
mately 8 dB or so lower, providing a
safety margin to cover the meter’s ten-
dency to lag behind transients; here
0 VU would denote a recorded level of
about 100 nWb/m.

Reluctant Cassette

Q. | have a cassette of Itzhak Perl-
man performing the Brahms Violin
Concerto. The first time | played it, the
tape was excellent in all respects.
However, the next time it presented
problems. The sound was of very wa-
vering pitch, and | could not rewind the
tape or make it run in fast-forward. |
would appreciate your advice.—Julius
L. Levin, Glencoe, III.

A. It seems that you have a defec-
tive cassette, which should be re-
turned to the dealer for exchange or
refund. Before doing so, you might try
rapping the cassette smartly against a
table top or similar surface, but not so
hard as to damage either one; perhaps
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SURGEON GENERAL'S WARNING: Quitting Smaking
Now Greatly Reduces Serous Risks to Your Health.

you could use a few intervening layers
of cloth or newspaper. It may be that
the tape has “static cling” and that
rapping the cassette will loosen the
layers of tape

Y-Connectors for Duplication

Q. | was recently asked to make
several copies of & sales-training cas-
Sette. | dubbed it onto open reel, and
then connected the output of the open
reel deck to three cassette decks via
Y-connectors. Since the recordings are
of voice, frequency response is not
critical. Does Y-connecting degrade
the signal? How many recording decks
can one Y-connect? What is used in a
commercial duplicating system to con-
nect the slave recording decks to the
master playing deck?—Paul Lee Har-
gitt, Jr., Indianapolis, Ind

A. When you ccnnect the inputs of
two or more tape decks directly to the
output of another deck using Y-con-
nectors, the input impedances of the
copying decks load each other and the
source deck. The rasult may be distor-
tion and/or loss of treble response, de-
pending on the various output and in-
put impedances involved. The extent
to which this occurs depends on the
particular decks in question, and its

audibility depends on the program ma-
terial. Degradation of the copies’ signal
is probably a good deal less serious
for voice than for music

If the results you've gotten are ac-
ceptable, stay with your procedure. |
don’'t know how many more “slaves”
you can add before the results be-
come objectionable; you will have to
determine this by adding ore slave at
a time. Some slaves may interfere
more with the system than others will.

in profzssional duplication, the
copying decks are fed through buffer
electronics that isolate the inputs of the
slaves from each other and prevent the
slaves from heavily loading the master
playing deck.

Din on DIN

One of the items in the June 1985
"Tape Guide" dealt with the meaning
of 0 VU or record level (and playback
level) meters. W. J. Newell of Richard-
son, Tex.. presents interesting and
useful information in this context:

‘The reference Dolby level is based
on the ANSI standards, while DIN lev-
els are based on (surprise!} DIN stan-
dards. They do not have the same ba-
sis. DIN specifies that magnetic fluxes
on tapes be measured directly with a

magnetometer, while ANSI specifies
that flux be determined by playing the
tape with a ‘high-efficiency’ head. The
practical effect of this is that the same
piece of tape will play about 1 dB high-
er on a DIN-calibrated meter than it will
on ari ANSlI-calibrated meter, assum-
ing the 0-dB reference is the same
nominal flux level for both. Looking at it
another way, given a meter with its
0-dB reference at 200 nWb/m ANSI
(Dolby 0 dB), a Dolby reference tape
should read 0 dB while a DIN 0-dB
tape (250 nWb/m to the DIN stan-
dards) will read about +1 dB, not +2
dB as most of the cassette-deck test-
ers in the world continue to state.

"I think that the older 160-nWb/m
standard for 0 dB refers to the DIN
standard. Thus, a Dolby-level tape
should read about +3 dB on a meter
with its zero set to this level

“Are these differences significant?
Yes. Many errors may occur in the rec-
ord/playback chain for Dolby tapes,
and there is no need for any more.
Even if this were the only error, it might
be audible on Dolby B to a critical
listener, especially in a comparison sit-
uation; for Dolby C it certainly would be
heard. If Dolby types are mixed, the
effects can even be more bizarre.” A
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THE AUDIO INTERVIEW

Mitch Miller:

A Hidlden Classic

PART 1

YEAH, THAT’S RIGHT, MITCH MILLER. If you thought Mitch was
just the cornball king of sing-along, this interview ought to
enlighten you, as it did me. Plainly stated, Mitch Miller is one of
the most important figures in the history of the record industry.
He has really done it all. Recognized as one of the country’s top
classical oboists, he played for Stokowski and other important
maestros. He also made some of the earliest chamber jazz
recordings with Alec Wilder.

As musical director at Mercury Records in the late '40s, he
nurtured the careers of middle-of-the-road singers such as
Vic Damone, Patti Page and Frankie Laine, and developed a
reputation as a hit-maker with Laine’s “Mule Train.” He played on
and supervised the famous “Charlie Parker with Strings” sessions
at Mercury; in addition, he was a technical innovator in the studio,
and created the first overdubbing.

When Miller switched to Columbia in 1950, he really took off on
a hit-making streak. In two years he turned Columbia from the
fourth-place company into the first, and throughout the '50s he
developed new singers like Tony Bennett, Rosemary Clooney, and
Johnny Mathis. It is unlikely that anyone will ever produce as many
hit records as did Mitch Miller in his career. Even though he will
always be known for his mainstream hits, he was hip enough to
sign Mahalia Jackson to her first major-company contract,
recognize the genius of Hank Williams, and work with top jazz
musicians like Erroll Garner. In the late '50s, Miller took a vocal,
controversial (and, he claims, misunderstood) stand against the
rise of rock 'n’ roll. When he criticized disc jockeys in 1958 for
“abandoning adults” and favoring rock, his own records were
subsequently banned from airplay.

Despite his track record as a hit A&R [Artists & Repertoire| man
and producer of other people’s records, Miller is surely best
known for his own hits, like “The Yellow Rose of Texas,” and the
Sing Along records and television show. Still spry, energetic and
outspoken at age 74, he continues to be involved in music as a
guest conductor of orchestras around the country. At an October 2
luncheon sponsored by the National Academy of Recording Arts
and Sciences, Miller was honored with a Governor’s Award from
the organization’s New York chapter. TF.

40 Photograph: ©Carlos Eguiguren

TED FOX

Why don't we begin by discussing
your career as an oboist. You made
your professional debut at 15, and
went on to become one of the finest
classical oboists in the country. How
did you approach your career when
that was your main endeavor?

| never worked with a great oboe
teacher. | had some lessons with Mar-
cel Tabuteau, who was a fantastic obo-
ist in the Philadelphia Orchestra.
Whenever he fixed a reed, he turned
away so | couldn't see what he was
doing. So | said that's enough of that. |
just went off on my own. | didn’t want to
model myself after the oboe players
that | heard. There were qualities that |
liked in many of them, but no one was
the guy | tried to emulate.

This was in Rochester, where you
grew up?

Yes. Also on records and on radio, and
the various orchestras that would
come through. | tried to get a sort of
vocal sound combined with the seam-
less playing and phrasing of Pablo Ca-
sals. | had his Bach suites, and | would
listen to them all the time. | can recom-
mend that any young musician who
wants to get the best lessons in phras-
ing and musicianship listen to these
Casals suites, and any Casals record-
ings. Don't listen to the performances
per se, but try to have a microscopic
ear and listen to what he does with
every note. Pretty soon it becomes a
revelation.

How did you happen to choose oboe,
or was it chosen for you?

The Rochester public schools had the
first public-school music system in
America. George Eastman gave them
the instruments, provided they would
give the instruction. My father bought a
grand piano, a square piano, when |
was six years of age. He paid $15 for it,
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Leopold Stokawski; Milier plaved oboe on the
maestra’s hisioric 1947 recording of “Swan
of Tuenela,” and regards him, along with
Iritz Reiner, as the condiictor be bas most
eijoyed plaving for.

for the moving of it. It was a giant
Chickering, took up half the front room.
My two older sisters and myself were
the only ones old enough to take les-
sons. He paid a buck a week each on
a $42-a-week salary to give us lessons.
I was going along pretty well, except !
didn't like the teacher. She smelled like
she was eating paste. | was playing
Bach and Mazart, but | sort of quit.
Then when | was 11, | heard about the
instruments in the public schools. So |
applied for one. All my friends had
shiny brass instruments, and all they
had left was the oboe [laughter]. So |
said, “I'll take it.” J didn't even know
you needed a reed for it. Then | found
out. As fate would have it, my father
was a toolmaker and wrought-iron
worker, s0 he made all the tools for me
fo make the reeds. You could buy a
reed, but that didn't guarantee any-
thing. Everyone has to make a reed
that is specially suited for them.
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When you were playing classical mu-
sic, who were some of your favorits
orchestras and conductors to work
with?

I played with many conductors, and
also fine chamber music with the Bu-
dapest, Paganini and Lener quartets. |
started with Albert Coates, Eugene
Geossens, Fritz Reiner, Molinari, Sto-
kowski, Sir Thomas Beecham, Alex-
ander Smallzns, Leon Barzin.

And your favorite?

My favorite—I| would have to say
there’s two, for different reasons. Fritz
Reiner and Stokowski. Fritz Reiner,
ong, because he liked me [laughter]. !
didn’t realize then that he was a very
tough cookie. | found out later that if
Fritz Reiner liked your playing at first,
you were in farever. When | met him
years later, when he was conducting at
CBS, he remembered my name and
everything. And if he didn't like your
playing, even though you were a good
musician, you had a tough row to hoe
with him.

Where did you play with him?

He was in Rochester. He came from
Cincinnati. Eugene Goossens went to
Cincinnati and Reiner came to Roches-

ter. Then, of course, the most magical
experience I've ever had with a con-
ductor was with Stokowski. | had never
met him, and | got a call on a cold
Monday morning in 1947. This voice
comes over the phone and [with an
accent] says, ""Michel Millair?" |
thought it was one of my friends put-
ting me on. He says, "This is Leopold
Stokowski,” and | let go with a scato-
logical remark [laughter]. | said, “Sev-
en thirty in the morning, what are you
doing to me?” You know? Without
missing a beat he said, “This is Leo-
pold Stokowski and | have been listen-
ing to you on the CBS Symphony, and
would like for you to record for me." He
had a whole bunch of mixed-up ac-
cents. He was British, | guess, original-
ly. The “Swan of Tuonela” of Sibelius.
It's a big English horn solo piece. This
was going to be the following Wednes-
day. So | said, “Fine, I'll be there.”

I went to the Manhattan Center on
34th Street, and in walks the cream of
New York. I'm talking the cream of the
New York Philharmonic. The cream of
the NBC Symphony, all the old con-
certmasters. On the first stand of celli
were Leonard Rose and Frank Miller.
The first stand of the violas was Carlton
Cooley and Bill Linzer. The trumpet
section was Harry Glantz, Benny Bak-
er, and Bill Vacchiano. It was amazing.
There will never be an orchestra put
together like that again. The setup—
mind you, this is long before tape; we
were doing it on acetate then. The first
piece he did was “"Swan of Tuoneta.”
He stayed away until he was ready to
start. Then he comes up and says,
‘Gentlemen, ‘Swan of Tuonela.' " He
started to conduct, and within two min-
utes it was like the Philadelphia Or-
chestra at its best. We just went
through the piece twice. | never heard
a playback. He didn't allow us in to
hear the playback, but he went in and
listened. In those two or three days we
recorded the “Swan,” some Albéniz,
the New World Symphony—| played
the English horn solo on that—and the
"Escales” of Ibert. As it turned out,
these are some of the historic record-
ings of all time. The “Swan” got tre-
mendous reviews. Even when you lis-
ten to it now, with all the technique,
and all the tape and all the tools we
have, here you get perspective, you
get the right sound. You may not get
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KOSTELANETZ AND STOKOWSKI KNEW MORE about sound and microphone

technique than almost anyone else, and I was able to learr: plenty from them.

the super hi-fi qualities that you do on
present-day records, but as a perfor-
mance it's super, and as for balance it
still holds up tremendously. This man
had a kind of magic. | can't explain it. It
was one of the most exciting experi-
ences, when | look back. It was like
meeting a strange, beautiful woman,
and you knew all about her and she
knew all about you. The phrasing
came—I| did what he wanted without
him saying anything. The orchestra did
the same. He also gave you parame-
ters within which you were free; in fact,
he encouraged it, to phrase freely with-
in a certain frame. It was one of those
experiences that you can never dupli-
cate.

Didn’t you turn down a job offer to
become first oboist with the New York
Philharmonic?

Well, they turned me down [laughter].
They asked me to join and | was play-
ing with the CBS Symphony. The Phil-
harmonic was then a 30-week season,
and the manager, Van Prague, said
they would like to have me as solo
oboe. All | wanted then .. .. See, the
CBS Symphony was 52 weeks, no va-
cation, no nothing, but we made about
$10,000 or $11,000 a year. This was in
1935, '36. And Labate was retiring
from the Philharmonic. So | said, “Just
equal my salary.” They said no. There
were only two people who got $300 a
week for the 30 weeks, and that was
Harry Glantz and Bruno Jaenicke, a
French horn player, a wonderful play-
er, as was Harry Glantz. So they got
Harold Gomberg from the Washington
National Symphony then, and he's
been with them for all these years. He
only retired four or five years ago.

Do you regret it at all?

No, | don't regret anything that's hap-
pened. Many times | have missed jobs,
and it turned out to be the best thing |
could have done.

If you had gone to the New York Phil-
harmonic, do you think you would have
gone on to a pop recording career at
Mercury and Columbia as an A&R man
and producer?

That | don't know.

Tell me what the CBS Swing Club was

Pablo Casals (above), an early model for
Miller; André Kostelanetz (right), condctor
of the CBS Symphony Orchestra, for whom
Miller plaved for nearly two decades.

Wasn't this something you were in-
volved with?

| played in some of them, yes. See, the
staff musicians at CBS had to play
everything. | played every Kostelanetz
session from 1935 to 1953. André
would call up and make sure | was free
before bcoking the recording session.
He did that with two or three other key
players. He, along with Stokowski,
knew more about sound and micro-
phones than anyone. | learned plenty
from them. He was very meticulous in
the way he balanced. For a half-hour
program, which is about 22 minutes of
music when you take the commercials
out and everything, we waould spend
about five or six hours rehearsing. Not
for the playing, but for the balance. So
I'd play Kosty, I'd play the jazz, we had
to play everything. Then we'd play the
Symphony, too. We wouid play Studio
One. | played Orson Welles' “Mercury
Theatre.” | played in the orchestra that
did the Martian invasion broadcast.

all about. Really?
That was a jazz program every Satur-  Yes. We thought it was a dull show
day night [on CBS radio]. They would [laughter].

have jazz musicians on and play all
kinds of jazz.
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happen?
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Puatti Page: among many other songs, she
collaborated with Miller on “Money, Marbles
and Chalk,” a recording that pioneered the
technique of studio dubbing.

Of course we knew. it never occurred
to us that the population, the people in
America, were so subliminally upset
about what was going on in the
world—with Hitler and all that—that
they were ready for anything. The rea-
son the panic came on was, Charlie
McCarthy was on at the same time—
the “Chase & Sanborn Hour'—and we
were what's called a sustaining pro-
gram; the “Mercury Theatre” was non-
commercial. So when Charlie McCar-
thy would go off, people would tend to
switch to other channels. We had a
simulated news broadcast about this
strange ship landing in the swamps of
New Jersey—including the "We will
take you now for some standby mu-
sic"—and we did 30 seconds of pot-
ted-palm music {laughter]. Then imme-
diately there was a correspondent out
there. Now, if people had stopped to
think, no correspondent could have
gotten there in 30 seconds. But they
heard it, and it was done so realistical-
ly they began to get in their cars and
run out of town. Policemen came up to
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the studio. But we kept on with the
broadcast.

Alec Wilder was a friend of yours
whom you worked with. Did you know
him in Rochester?

Yes, we were at the Eastman Schoo
together. He was a fantastically talent-
ed composer, as people are finding
out now. His only problem was he
would write only for those he liked.
That included publishers as well as
musicians. | got Alec to come to New
York and play some of his songs, some
of which are standards now. “While
We're Young," “It's So Peaceful in the
Country,” “Who Can | Turn To?" | was
playing with Yella Pessl, the harpsi-
chordist; | was playing Bach concerts
and Baroque music in 1937, '38. | said
to Alec, "Why don't we use these in-
struments with the harpsichord, anc
make a kind of jazz chamber music?"
So Alec immediately wrote for us. | got
Harold Golzer on bassoon, Toots Mon-
dello on clarinet, Eddie Powell on flute
and piccolo, Jimmy Carroll played
clarinet. We made these records. They
had to be three minutes to three min-
utes and fifteen seconds long because
that was the length of a shellac record
These records are the wellspring that
all of the jazz chamber music came
from, you know, whether it was Chico

Hamilton or Raymond Scott or the
Modern Jazz Quartet. You listen to
those and you'll hear it. It was the first
use of the harpsichord in jazz. Since
we were all classical musicians except
Toots Mondello and Jimmy Carroll,
Alec would write everything out. It's
remarkable how it holds up.

Did you produce these sessions?

No. Morty Palitz produced them, |
played. Morty Palitz was then head of
Brunswick A&R. Brunswick Records
was then owned by Republic Pictures.
Soon after that Bill Paley bought it. Re-
public had the old Columbia label, too,
long before there was a Columbia
Broadcasting. Republic Pictures then
sold it to Bill Paley, around '38. It was
along then that we did the first octet
records—the Alec Wilder chamber
jazz. Then we did a whole series of
them. There were two or three albums
out. We did some later on for Vox.
Let's get into how you went from this
high-powered classical career into a
career in pop music. You didn’t find
that an unusual move to make?

No, because while we were at school,
along with Alec Wilder and a couple of
other chums, we were listening to Lou-
is Armstrong, Duke Ellington, Jimmie
Lunceford. When we were students we
loved the jazz. | remember the first
time | heard the Hot Club of France.
These were some classically trained
musicians who were playing great
jazz. There was Ella Fitzgerald, and
Crosby in his relaxed way. The bands
came out and we'd buy these three-
for-a-dollar Decca Blue Label records.
So we were constantly listening to
great jazz and popular music.

How did you begin to get a reputation
as someone who could be an A&R
man or producer of pop recordings?
Well, | played a lot of sessions as a
sideman. And in those days, of course,
there was no tape; many times, trying
to get a balance, they'd say, “Take one
to see how it sounds.” | would say,
“Why not take it for a recording?” Be-
cause we had been rehearsing all the
time. I'd say, "Why won't you guys lis-
ten while we're rehearsing so when
we're ready to go, the first take is it."
You must remember that if the balance
wasn't quite right, or if there was one
littte wrong note, you had to do the
whole side over. It was an exercise in
exhaustion as well as frustration. But at
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I USED THE SAME APPROACH IN PRODUCING classical and pop music,

because the same rules of taste, musicianship and balance apply to both.

the same time the excitement had to
be right, and everybody had to do their
jobs. That lent a dimension to the rec-
ord that you don't feel now because
everything is safe and cool. If you want
to put a note in, you put it in. So | would
complain.

As a session man?

As a session man. Because many
times you'd have a big solo and it was
wasted. You played five, six, seven
times, then they'd say, "Now we'll go
for a take.” | said, "Where were you
guys before?” | made a general pest of
myself. But on the other hand they
wanted me because | played pretty
well. That didn't fall on deaf ears, |
guess, because when John Hammond
went over to Keynote, which later be-
came Mercury, he asked me to come
and produce some classical records,
remembering when | had bitched as a
studio musician. | came and | did. The
first thing | did was the Fine Arts Quar-
tet with “Death and the Maiden.” He
was so delighted with what | did with
the musicians. When I'd ask for some-
thing they’'d look at me quizzically as if
to say, “What does this guy know?” I'd
say, “Look, do it both ways just for a
few bars and come in and listen, and if
you don't like what I've told you to do
then I'll just take what you're doing.” So
then they came in and listened and
they looked at each other and said,
“You can tell us anything you want.”
[Laughter.] And the record won a prize
that year.

When was this?

In '48. So John, after that, said, “Come
on and do some popular records.” So |
went in and did Frankie Laine, Vic Da-
mone, and Patti Page.

Now that was a real switch, to go from
classical or even some of the chamber
jazz you were doing to Frankie Laine
or Vic Damone.

Not really, Ted. I'm always surprised
when people say it's a switch. | never
compartmentalized it in my own mind.
And the same rules apply. You know—
taste, musicianship, balance, get the
best out of the artist. Many times the
artist doesn't know what his best char-

Jobnny Mathis in 1957, whom Miller
characterizes as “a very fast learner” when it
came to vocal technique.
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acteristics are, and you're there to re-
mind them. You can't put in what isn't
there, but you can remind them of what
they have and they're not using.

But | think the thing that people won-
der about is, was this music you really
appreciated yourself?

Oh yes. Oh gosh, yes. See, there's an
art to everything. A great mystery writer
is a great writer. It's like saying that
Richard Rodgers is not Beethoven or
Bach. And that's right, but there's room
for both. These great popular compos-
ers. ... You know, the term classical
just means something that lasts. So |
saw no difference. | used the same
approach as | did on classical records
and classical playing. In fact, with
some of the artists | would even tell
them how to breathe because many of
them did not study technigue. If they
wanted a long phrase | would show
them what to do. | did this with Johnny

Mathis a lot. He was a very fast learner.
In fact, 1 would stay with Mathis in the
studio, and when | wanted that special
choirboy quality I'd have a signal. I'd
shake my hand in a certain way and
stay right with him while he was re-
cording, and he'd soar. You listen to
those records and you can hear it.

You really helped make Frankie Laine,
Vic Damone, and FPatti Page stars.

You have to put down the fact that my
father used to have a saying: You can't
make bullets out of shit. These people
just had it, and you'd uncover it. You
can't put in what they don't have. So
that was the joy and that was the fun.
It's like discovering something. Then
they would come in and hear them-
selves and they would know what they
did and they would build on that. |
would look for those qualities that
made them unique. | would have an
image in my mind. Nobody sees a re-
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Mary Martin and son Larry Hagman during
a 1950s studio session. Martin's recording
(with Arthur Godfrey) of "Go to Sleep,” the
Sfirst disc Miller produced for Columbia, was
banned from airplay.

cord. You can hear it for nothing on the
air. What makes you buy a record? It
must be something you want to play
over and over again. And remember, in
those days every record shop closed
at 6:00. There were no all-night record
shops. There was none of the super-
market feeling. So you looked for quali-
ties that would make the person buy it.
To this day there are some great rec-
ords that | would call performance rec-
ords that you'll never tune out if they're
on the radio, but you'll never buy them,
either. We call those turntable hits.

So were you looking for a vocal quality,
or personality?

Vocal quality combined with the song.
Oh, the song has to have it. The song
has to be the vehicle for the artist to
show this quality. It also has to have
the characteristics so that in four bars
you know who the singer is. If you
listen, you know immediately who Ma-
this is, who Tony Bennett is, who Vic
Damone is, who Frankie Laine is.
Mitch, what did you hear in a song like
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“Mule Train” so that you said, “This is
going to make Frankie Laine a star’?

Well, remember Frankie Laine had a hit
that made everybody think he was
black. It was called "That's My Desire."”
Some lady in Cleveland wrote it, | think.
He was working in an airplane plant, in
a Lockheed plant out in California. He
was on Mercury When | came in, |
chose “Mule Train™ because the image
| had of Frankie Laine was the Blue
Collar Singer. The guy who works for a
living, who understands what it means
to sweat and to make a living, and who
pounds his pillow with frustration.
That's the image | had of Frankie and |
would look for songs with qualities of
that. There are lots of areas where that
could apply, even to this day. [He
sings:] "Up in the morning, out on the
job, work like the devil for my pay . ..
but the lucky old. . .." And you know,
the guy worships: "l Believe." "Jeze-
bel"—anger at this woman who's got
him all turned on, and he can't tie her
down. Frustration. Lyrical content com-
bined with the music.

Talking about lyrical content, your first
disc at Columbia, Arthur Godfrey and
Mary Martin’'s “Go to Sleep,” was
banned.

It was a joke that they should ban it.

“Go to Sleep” was brought to me by
Fred Rayfield, who worked for Disney.
It's about a salty couple in their '40s, a
stream of consciousness, lying down
and asking each other questions.
When no one wants to answer the
question, they say, “"Oh go to sleep, go
to sleep.” 1 got Arthur Godfrey and
Mary Martin, who was in South Pacific,
and Arthur was at the top of his popu-
larity. It's a marvelous record.

Why did they ban it?

Because they were in bed! But the
funny part is that Larry Parks and his
wife recorded the song, too, and they
allowed that one.

And because Godfrey and Mary Mar-
tin were not married, that was taboo?
That was taboo. It was banned by my
own company, CBS. How times have
changed, huh?

! want to talk about the Charlie Parker
and Strings session you did at Mercu-
ry. Tell me how that came about. |
know you played oboe and English
horn on it as well as producing it.
Norman Granz was releasing his “Jazz
at the Philharmonics” through Mercury
then. Norman, as you know, did won-
ders with recording live jazz concerts.
He didn't go into the studio until much
later. He wanted to do Charlie Parker
with strings, that was his idea. But he
knew nothing about strings. He said,
"Mitch, will you produce it for me?" |
said sure. We went to the Reeves stu-
dio and Bob Fine was the engineer.
We had the best string players. We
had Ray Brown on bass, Buddy Rich
on drums, Stan Freeman on the piano,
all the concertmasters in New York.
Jimmy Carroll did the arrangement. |
had never met Parker. We were going
to do the whole album, three sessions
in one day. And that was not unusual.
The producers in my day, if we didn’t
make four sides in three hours we
thought ourselves failures [laughter].
So it was 10:00 to 1:00, 2:00 to 5:00
and 7:00 to 10:00, all the same day.
Get the whole album done. That was
three sessions at $38 or $40 apiece.
You know, that was a lot of money. We
were rehearsing and Bob Fine was the
engineer. About an hour and a haif
later, Parker walks in and looks around
and hears this beautiful sound and he
turns around and walks out. Everybody
thought he was going to the bathroom.
| was saying, "We're ready, Charlie.”
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IT WAS MY JOB TO THINK OF UNUSUAL THINGS. But you never depend on

a novelty record for basic sales. If it bits, it's whipped cream on the sundae.

And Norman Granz comes around,
“Where's Charlie?” He's running up
and back, and | could just see, you
know, all this money had to be paid to
musicians and no Charlie Parker. We
kept rehearsing, getting all the sides
balanced for the background. Of
course, all the arrangements were
done. For about four or five hours, Nor-
man was running all over town trying to
find Parker. We tried to salvage the
session and do “Claire de Lune” or
something like that [laughter]. We gave
up on it and thought it was over.

A few days later Norman calls me.
He found Parker and Parker said he
was so overwhelmed by that beautiful
sound, he couldn't do it alone. So out
of the clear sky Norman says, “Why
don’'t you play with him?" | say, "Are
you kidding, Norman? | don't impro-
vise.” He says, "But you can play
something.” All desperation. | said,
“Look, if Jimmy Carroll will write a
sketch for me Il play around that
sketch.” Norman told Parker that |
would play with him. He came in and
we had the musicians there. And, Ted,
we made twelve sides in four hours.
See, the balance was set from before.
Everything but one or two tunes was a
first take and that was it. | don't think
Charlie has ever played better on any
record than he did on that. | didn't think
we were making history. This record
now is legendary.

Of course you knew about Parker and
his reputation.

Oh, of course. | listened to him on
great nights and on bad nights, too. He
was taking another step further in jazz.
And that was all right with you?

Of course! As long as it's related to the
subject. See, what drives me mad, es-
pecially today, is the pedal point [a
bass ostinato] going for 22 hours and
the guy’s noodling above it. Improvisa-
tion, to me, is to take the tune and do
variations on it. And Parker was a mas-
ter at that. No matter how far out, it had
a relation to the tune.

You were known for creating rather
unusual pairings, like Parker with
strings, Burl Ives with a Dixieland

Frankie Laine and Jo Stafford. Laine’s

“Mule Train," which Miller chose for Laine 10
record, sold 17> million copies for Mercury
at a time when 250,000 was considered 1o
be good.
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band, Dinah Shore with bagpipes.
Was this something that became a sig-
nature of yours?

That was my job, to think of unusual
things that worked. Some didn't. The
Dinah Shore with bagpipes, it's funny.
You see, since there was no tape we
had to get the bagpipes going outside
the studio, then open the door while
the needie went down to cut the rec-
ord. And | didn't realize that bagpipes
had to be outdoors. They drive a lot of
people crazy.

What do you mean, they had to be
outdoors?

Bagpipes sound better in the open air.
Evidently on records—a lot of disc
jockeys started to play it, then said
they couldn't stand this song, and they
broke the disc on the air [laughter]. Of
course, Dinah soon left Columbia for
RCA, | think. No risk, no success, Ted.
The whole business of the great jazz
players. . . . What makes them great is
they risk at the moment of the perfor-
mance. They try for something. it may
not come off, but they're going to try.

There's another element to this,
though. You did a number of novelty
songs like “Stinky Cheese Polka" by
Two Ton Baker, and let's not forget *'/
Saw Mommy Kissing Santa Claus.”
Wasn't this another aspect of these
unusual pairings?

Not really. You must remember, | was

giver complete freedom. Goddard
Lieberson and Jimmy Conkling both
said, “Look, you’re running it, you
shoot for the moon. We're not going to
second-guess you. Just stay within the
budget.” And what else could you ask
for? So | did Rosemary Clooney and
Marlene Dietrich with “Too Oid to Cut
the Mustard.” It was a country song
and | had the lyrics rewritten to suit
them. The idea of these crazy pairings,
or unusual pairings, was what | call
"sweet surprise.” People don't expect
it and say, “"Hey, what's that?" Then if
they like it, they want it. It's as simple
as that. It's a hook. You never depend
on a novelty record for your basic
sales. If a novelty record hits, it's
whipped cream on the sundae. If you
look at the body of my work, they are
all quality songs regardless of what
some may say. It's all there for the rec--
ord; as Casey Stengel said, “You could
look it up....” Even Tony Bennett
sang “In the Middle of an Island.” See,
I liked for these artists to be presented
in an unpredictable way every once in
a while, just to change the menu for
them. | did gospel with Johnny Ray
even before gospel was played on
white stations. “I'm gonna walk, walk,
walk and talk with my Lord,” it didn't
sell that big, but it stopped the show on
the floor. It gave the people another
aspect of what he was able to do.




Charlie Parker (center) at a 1949 recording
session at Mercury, said to be his first with
strings. With him were Buddy Rich on drums,
Ray Brown on bass, Miller on oboe, and two
unidentified violinists.

Frankie Laine's “This Old House” was
gospel written by a country singer that
became a number-one hit.

Well, | guess the word novelty itself
explains the attraction; it's new.

Yes. And “Mule Train” was a novelty.
Believe me, they were standing in line
outside the stores on Broadway to buy
that record. There must have been 20
covers within one week. | put Mercury
into hock because they had to get
them pressed, so we went to the MGM
plant and they wouldn’t press without
the money in advance. So Mercury
found the money and we were sending
the record out with station wagons run-
ning up and back like crazy. it was fun!
It sold about a million and a half then,
which is like seven million today.

In those days a hit was, what, about
200,000?

There were some million-sellers, but
yeah, about 200,000 or 250,000. Be-
cause there were only about one-fifth
as many stereo sets as there are in the
country today.
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You covered a lot of country music.
How did that come about?

You know, when | had a hot record, I'c
want to get it to Billboard Thursday
night so they'd review it in the next
issue. | used to go over myself with an
acetate. | got to know all the guys—
Jerry Wexler, Paul Ackerman, and Bob
Rolontz. As | got to know Jerry well, he
said to me, “Mitch, why don't you listen
to Hank Williams? He’s a country sing-
er and he writes great, great songs.” |
went and listened. The first one | heard
was "“Cold Cold Heart.” | played it for
Tony Bennett, Hank with his scratchy
fiddle and all that. Tony said, “You
want me to do that? Cowboy songs?”’ |
said, “Tony, don't listen to the back-
ground, and don't listen to that inter-
pretation, listen to the words. ‘Free my
doubtful mind, and melt my cold, colc
heart.” " And he said, “Well, all right.”
Percy Faith made an arrangement, anc
whoa, a smash hit. With Tony. After
that | got Fred and Wesley Rose and |
said, “Look, | promise you that if you let
me know in advance the Hank Williams
songs, | will give you top artists if |
decide to do them, and | will respect
Hank's release in the country field, anc
not until his song is out and estab-
lished will | come.” They agreed. Sa
out of that we got “Your Cheatin’

[T (Yl

Heart,” “Jambalaya,” "Setting the
Woods on Fire,” “Hey, Good Lookin',"
“Kaw-Liga,” we did them all. That
opened up the whole field of country
coming to pop. Then | did the reverse.
| had Marty Robbins come up North
and we did “A White Sport Coat and a
Pink Carnation.” That was my session.
In fact, what happened then—and the
Roses told me this—was that suddenly
a lot of these country writers started to
wrnte with pop stars in mind, and they
lost their touch. This went on for about
a year or two in the '50s. The Roses
said these writers had to get back to
the idea of writing the songs that they
felt from the gut, and what crossed
over would cross over. But if you start
to think In terms of pop artists, they
weren't writing their kinds of songs. But
Jerry Wexler is the one who put me on
to this. | did “Singin’ the Blues” with
Guy Mitchell. “Just Walking in the
Rain” with Johnny Ray, dozens of
them. They all became hits. Hank Wil-
liams would come over to thank me
every once in a while. Hank Williams
was really a very taciturn guy. Very few
words.

When you went to Columbia from Mer-
cury—! understand Goddard Lieber-
son tried to lure you away from Mercu-
ry a number of times.

AUDIO/NOVEMBER 1985



EEEREE Y T e e T R g TG A S O
SOMETHING HAPPENS IN THE STUDIO,; the adrenalin stops, there’s less

interaction. How can an artist work with just a background and a headset?

Not really. The first time they lured me
away | went [laughter]. The circum-
stances were that Manny Saks was the
head of Columbia A&R and had gone
over to RCA. The position was open,
and Goddard Lieberson called me up.
| had gone to school with him. He and
Alec Wilder and | were in the same
class. Then, for the munificent sum of
$25,000 a year. . .. | don't know what |
was getting at Mercury, but it wasn't
anything near that. And Mercury had
promised me a piece of the business.
When | got to Chicago and | asked
Mercury, “How many hits do | have to
have before you give me a piece?”
they said, “Well, we'll give you 5%, but
you'll have to pay for it.” Well, that's all |
had to hear. So | was ready to go. | still
worked hard, because my ego
wouldn't allow me not to, but | wasn't
about to buy stock in that company.
They worked hard but one thing they
did scared the hell out of me. They
went into the television business, and
made a set that was damn good. They
bought Raytheon chassis and had a
cabinetmaker make the set. Instead of
scratching for the payroll—which they
did when | first arrived—here they had
a couple million bucks in the bank. |
said, "What are you going into the tele-
vision business for?” You know, sets
were in short supply and everybody
was selling. But | said, “These giants
like RCA and Philco, overnight they'll
cut their price in half and they'll destroy
you." And it happened six months la-
ter. So that also put a sour side on it.
But | had a wonderful time working
there. They gave me complete free-
dom. I'd stop in and they'd say, "Kid,
you got any hits today?" [Laughter.]
You were at the height of your power
as a producer and A&R man when
recording tape was introduced. Did
you pick up on it right away?

Oh yes. Mind you, it was only monau-
ral, but you could use just part of a rec-
ord, which was a great advantage in
the sense that if the whole record was
marvelous except for two edit points,
you could do that part over. That was
1951, | would say, a year after | came

Marlene Dietrich and Kosemary Clooney in
1952 uhile recording “Too Old to Cut the
Mustard,” one of the “unusual patrings”
Miller was noted for. He bad the song’s hrics
reuritten just for them.
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to Columkia. | used the same tech-
nique as before, because with monau-
ral tape you could not remix; even with
stereo tape there was no remixing. It
wasn't until they had multiple tracks
that you could remix.

The techinique when tape first came
in was that you could use a big chunk
of something, and you could save
some gocd performances. Say you
had a perfect take, except the ending
was no good. You could use the first
part and make a new ending, splice on
an ending. It was just a tool to save a
good performance. It wasn't the tool
that became a crutch. By that | mean
you can now sit there coolly and say,
“Well, if this note isn't right | can always
do it on another track and insert it.” To
me that is. ... Something happens in
the studio, the adrenalin stops pump-
ing. How can an artist wecrk with a
background, and the headset in his
ear? To me music is interaction. And
interaction means it has to happen at
the same time.

John Hammond would agree with you,
I think.

You can't define it, but you know when
itisn't there. It's the extra adrenalin, the
urgency, 'he interaction. Rosemary
Clooney put it to me one time: The

rhythm track was made and then she
put her voice on it. Then they added
strings. The record came out and she
said it sounded good enough, but “If |
had known what the strings were do-
ing, | would have phrased differently.”
it's the people, too. | was very lucky. |
tried to hire the best guys. Percy Faith,
there’'s no better arranger in the world
than Percy was, and a wonderful guy.
Then | gave Ray Conniff a shot. He had
low periods when the booze got to him,
and he fought it off and no one would
give him a job. He tells this story him-
self. | gave him a chance tc back up
Johnny Mathis, and he was marvelous.
Then he wanted to do something on
his own and | said, “Ray, why don’t we
take your old Artie Shaw arrangements
and just put different colors in them?”
He says, "What do you mean?” | said,
"We'll use voices as instruments. Dou-
ble the men's voices with the brass
and the women's voices with the
reeds.” So we did two sides, * 'S Won-
derful” and "Begin the Beguine.” We
put it out as a single and it got tremen-
dous reaction. So we made an album
and that's how he got started. And Ray
Conniff has sold more records than
God!

Getting back to studio technique, you
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Tony Bennett in early 1951, one of the
unknowns Miller belped discover after
joining Columbia. Other Miller "finds” were
Jobnny Ray and Guy Mitchell.

helped pioneer the technique of dub-
bing, right?

Patti Page, Jack Rail and | did the first
dubbing, before Les Paul and Mary
Ford. It was a record called “Money,
Marbles and Chalk.” [He sings:] “I've
got money to spend, marbles to roll,
but my chalk won't write any more.” It's
a country song where Patti sang with
herself. This was before tape. We did it
from acetate to acetate. The problem,
then, was you'd lose the bass and
rhythm sound as you went from one
generation to the next. With “Money,
Marbles and Chalk” it was easy be-
cause there were only two voices.
Then we did “With My Eyes Wide
Open,” which was four voices. Now,
you get to a third and you lose the bass
and rhythm completely and we had to
throw it all out and start all over again.
Then you had the problem of the nee-
dle cutting the bass—if you put too
much on there would be distortion. We
would try to find ways to do it with
primitive compression. We managed.
It took us a whole morning. The first
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take we had, and we had to go back
and back, and finally it came out. That
was the first tremendous hit with multi-
ple recording.

Let’'s talk about Monday afternoons
with Mitch at Columbia. This was the
day when any song publisher could
come in and audition songs for you.
Were you really inundated with song
publishers?

Every A&R man was, but | was quite
successful so they wanted me. When |
came to Columbia we had Dinah Shore
and Frank Sinatra. Frank was then at
the bottom of his career. Dinah Shore,
people don't realize, has had only two
hits in her whole life. She’s a wonderful
perfarmer, but as a record artist she
had only “Sweet Violets” and "Dear
Hearts and Gentle People.” Lieberson
and Conkling said, “Go out and recruit.
Don't buy artists from another compa-
ny.” So first | listened to artists and
that's how | found Rosie Clooney, Tony
Bennett, Johnny Ray, Guy Mitchell,
The Four Lads, Jerry Vale, Johnny Ma-
this. They were all unknown. | preferred
that because everybody thinks a rec-
ord producer could force somebody to
make a record. You can't. All a singer
has to do is do it badly and it won't
come out. You cannot take somebody

by the ear and tell them to do a three-
minute piece against their will. The only
weapon | would have if an artist didn't
want to do a certain piece would be to
give it to somebody else. If that artist
made a hit of it, next time they would
listen. That worked. | did that a few
times. But that didn't make any ill will
from the artist. They just, next time
around, got their share. You must re-
member you only have a certain num-
ber of bullets a year to shoot. Especial-
ly in those days, you couldn’'t come out
with one release on top of another. The
pipeline was full, the promotion. If
everyone had worked a record and it
was a failure, you can't just get them
excited immediately, and then three
weeks later come out with another rec-
ord. It's impossible. The pipeline won'’t
take it.

But this stable of talent you built up
meant you needed lots of songs, lots of
material.

Yes. Also, these Monday sessions
were to appease a lot of guys. They
wanted to come over and play a song.
| couldn't stop what | was doing. Re-
member, | was working with arrangers,
artists, producing all the stuff, flying
back and forth to the West Coast. So |
set aside this time when anyone could
come in with songs. Other people
would leave stuff with me and I'd come
in at 7:00 or 7:30 in the morning and
listen to it. I'd prefer that, because
when a song is bad you know it imme-
diately. If a song is good, you want to
hear it two or three times to see if it
wears well. But if they're there in per-
son, and the writer's there, you can't
destroy them. So you have to spend 10
or 15 minutes saying, “"Oh, | can't do
it.” And they ask why. If they left it with
me, they would always get an answer.
A lot of publishers and writers hated
my guts, but they'll agree on one thing
and that's that they always got an hon-
est answer. | always kept my word. I'd
say, “If you give this to Frankie Laine
as an exclusive, | promise it'll be his
next release.” And | would honor it.
See, before, publishers would get all
these people to make a record, and
they'd say, “The release date is such
and such.” I'd say, “I don’'t want that. If
I'm going to make a hit for your song, |
want to be the first one out.” | would
never honor a release date. If they
brought me a song, they knew that if |
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EVERYONE THINKS A RECORD PRODUCER can force artists to make a record.

You can’t. Because all they have to do is do it badly, and it won’t come out.

liked it and made the record, I'd put it
out. In fact, they tried to stop me from
releasing a couple of records, but
when the records turned out to be hits
they ceased trying to stop them from
coming out early [laughter].

I must admit that I've never really un-
derstood the concept behind music
publishing. What is the role of a music
publisher?

In those days the role of the publisher
was to plug his songs. They would go
to the radio remotes, to Abe Lyman
and Benny Goodman and Les Brown,
and get their songs played on the net-
works.

Why didn't a record company or an
artist just publish the material?

| tried to do that with Columbia. In fact,
| set up a publishing company for
them, April Music. See, writers would
come to me with unpublished songs. |
would act as their editor and say, "Do
this and this and change the song this
way." If | liked it and the artist liked it,
I'd say, "Give us an exclusive.” Now,
the writer would run to a publisher after
talking to me and tell the publisher, "I
have a Johnny Mathis record on this,
give me a good advance.” The pub-
lisher would call me and I'd say yes,
they do. So | thought, if I'm doing this,
doing the publisher’s job, why doesn't
Columbia set up its own publishing
firm? | mentioned this. But in the early
‘50s they were so afraid of antitrust that
they were sort of gun-shy. They said
no. It started with Frankie Laine's "I
Believe.” These four guys came in after
hours and they played this song. [He
sings very slowly:] "I believe for every
drop of rain that falls, a flower grows,”
six, seven, eight. The song was damn
good, and it sounded like Frankie
Laine. | said, “Why don't you compress
it?" They said, “What do you mean?” |
said [he sings it faster]. They said,
“Yes, but that's a three-bar phrase.” |
said, "So who's counting?” [Laughter.]
It sounded right. We did the song and
that is one of the hottest copyrights to
this day. | prevailed upon them to put it
in April Music. They did, and they gave
me a quarter of the mechanicals—a

Frank Sinatra (center) with Miller (right) at
Columbia in 1951; man at left is
unidentified. Sinatra was “at the bottom of
his career” at Columbia when Miller joined
the label in 1950.
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quarter of the record royalties. The
publisher got a penny for every record
sold, and the writer got a penny. So
they gave me a quarter of a penny on
record royalties.

What I'm getting at is this: Isn’t music
publishing a holdover, a vestige from
the days when sheet music was an
important source of income?

Yes, but publishing songs is still an
important source of income. That's why
the old catalogs are worth so many
millions. Every time a performance is
done, that cash register rings. Every
time a record is made of a Gershwin
song, the income is tremendous. And
boy, the writers deserve it. Without the
writers there's nobody.

But couldn’t the writer just be given an
additional cut out of the record, rather
than having a separate publishing enti-
ly? It seems like a vestige to me.

Well, it is a vestige. That's why most
rock musicians have their own publish-
ing companies, and most artists who
write their own songs have their own
publishing companies. But the pub-
lishing companies that have large cat-
alogs [of songs they have published
over the years] are worth literally hun-
dreds of millions. Like Frank Loesser
who had his own company. Even when

he had stuff published by somebody
else, he had in mind to get it back 28
years later [upon expiration of the origi-
nal ccpyright], and he did. When the
renewal came, he put it in his own
publishing company.

I guess that's the real story behind the
rise and fall of Tin Pan Alley: The rise in
the days when artists did not usually
write their own material and sheet mu-
sic was a big source of income, and
the fall when more artists started to
write and publish their own material.
That was the decline of the all-powerful
publisher. But they're still powerful be-
cause they have all these great old
copyrights. They're all good till 50
years after the death of the writer.

But in terms of new songs, they're not
a factor?

Yeah. But on the other hand, that goes
back to the record companies. They
ask, "Where are the Gershwirs, Berlins
and Rodgers?” | know some marvel-
ous wiiters who go to a record compa-
ny today and they say, "“You're not for
the market,” when the whole success
of any artistic enterprise is being differ-
ent from the market.

This is the first section of a two-part
mterview.
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Manufacturer’s Specifications

FM Tuner Section

Usable Sensitivity,
Band: Mono, 10.8 dBf.

50-dB Quieting Sensitivity, Nar-
row-Band: Mono, 12.8 dBf; stereo,
34.8 dBf.

Narrow-

S$/N Ratio: Mono, 94 dB at 80 dBf;

stereo, 87 dB at 80 dBf.

Alternate-Channel Selectivity,
Narrow-Band: 85 dB.

Capture Ratio, Wide-Band: 0.8
dB.

THD, Wide-Band: Mono, 0.0095% at
1 kHz, 0.015% at 100 Hz, and 0.02%
at 6 kHz; stereo, 0.02% at 1 kHz,
0.02% at 100 Hz, and 0.07% at 6
kHz.

THD, Narrow-Band: Mono, 0.09%
at 1 kHz; stereo, 0.5% at 1 kHz.

Stereo Separation, Wide-Band:
65 dB at 1 kHz, 55 dB from 20 Hz to
10 kHz.

Frequency Response: 20 Hz to 15
kHz, +0.2 dB, —0.8 dB.

L.f. Rejection: 100 dB.

Image Rejection: 70 dB.

Spurious Response Rejection:
80 dB.

Subcarrier Rejection: 60 dB.

Muting Threshold: 252 dBf.

Output Level: 650 mV at 100% mod-
ulation.

AM Tuner Section

Sensitivity: 150 pV/m (with loop an-
tenna).

Selectivity: 18 dB.

$/N Ratio: 50 dB.

Image Rejection: 40 dB.

I.f. Rejection: 60 dB.

Qutput Level: 150 mV at 30% modu-
lation.

General Specifications

Power Consumption: 120 V a.c.
20 watts.

Dimensions: 18in. W x 2% in. H x
12-5/16in. D (45.7 cm X 6.4 cm X
31.3 cm).

Weight: O Ibs., 15 0z. (4.5 kg)

Price: $324.95.

Company Address: P.O. Box 1760,
l_.ong Beach, Cal. 90801.

For literature, circle No. 90

Am_pl:of\_“::"-"
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Pioneer tuners have always enjoyed a good reputation
among devotees of good FM radio. Witness the series of
“Super Tuners” that Pioneer pioneered (sorry!) severat
years ago for car sound systems. The current “Super Tun-
ers” are still considered by many to be the standard by
which other car-stereo tuners should be judged. It stands to
reason that a company that can do such a good job of
designing a tuner for the hostile electrical and physical
environment of an automobile should be able to do an
equally fine job in designing one for home use. Pioneer has
done just that with their F-99X.

One of the chief virtues of the F-99X is its dual i f. band-
width, which is switchable from wide to narrow. Many other
manufacturers have employed this scheme of trading off
selectivity for lower distortion and better separation, but the
bandwidths Pioneer has chosen make the most of this idea.
The unit, like most recent AM/FM tuners, employs frequen-
cy-synthesized tuning, which has also been designed to
near perfection. Unlike designs of the earliest synthesized
models, the F-99X's use of this crystal-accurate method of
tuning has not in any way degraded its signal-to-noise ratio
or distortion capabilities. My only quarrel with Pioneer's
description of the F-99X is in their use of the word “digital”;
I'm not sure what's digital about this fine product, other than
the legible frequency display which does, indeed, show
tuned-to AM or FM frequencies in numbers—or “digits.”

To keep the front panel slim and uncluttered, and yet
provide an adequate number of station presets, Pioneer
makes use of the now-familiar “shift key" approach. The
eight preset buttons, with the aid of a “Station Call" mode
key, allow you to program or memorize a total of 16 AM or
FM stations. What's more, when you want to recall these
stations, it's not necessary to specify whether they are on
the AM or FM band. Of course, you can preset AM and FM
stations in any order you wish, but if you program the first
eight on the FM band with “Station Call" in its out position,
and then program the next eight as AM stations with “Sta-
tion Call" in its depressed position, this key then serves the
purpose of switching bands as well as stations. The F-99X
will remember the station to which you are tuned when you
turn off the power, and will access that frequency when
power is turned on again. Even if the power cord is discon-
nected or there is a power outage (up to three days or so), a
charged capacitor inside the tuner will power the memory
function so station presets will not be lost.

Control Layout

The “Power” on/off pushbutton, together with its indicator
light, is at the upper left corner of the tuner's slim front panel.
“FM" and "AM" selector buttons are located below the
power switch, and to the right is an LED display area that
shows tuned-to frequencies, the selected band (AM or FM),
signal strength (by means of three small LEDs), selection of
the “Narrow” i.f. mode, and stereo reception.

The “Tuning” rocker bar, to the right of the display, raises
or lowers the tuned frequency till the F-99X intercepts the
next acceptably strong signal. The same bar can also tune
the F-99X up or down the dial in increments of 0.1 MHz (FM)
or 10 kHz (AM), if the “Manual Search” button is pressed.
Memorizing a station’s frequency is accomplished by press-

%

- - - - —
D / STEREO THD * 0.015% (WIDE)
= [ ]

MONO THD * 0.012% (WIDE) —

] - T

STEREO S/N=83dB AT 8O dBf

| MONO THD * 0.13 % (NARROW)
STEREC THD=0.40% (NARROW)_}

HARMONIC DISTORTION

Fig. 1—FM mono and
stereo distortion in wide
and narrow i.f. modes,
and quieting in wide
mode only.

ing the “Memory" button, adjacent to the “Tuning” bar, and
then pressing one of the numbered preset buttons at the
panel’s far right. The i.f. mode-selector and “Station Call”
buttons are to the right of "Memory" and “Manual Search.”
An LED above each of these four controls shows when it is
activated.

The “Manual Search” button has a second function:
Switching to manual tuning also turns the FM muting off.
You're more likely to use the manual tuning mode to seek
out weak stations, which automatic tuning might skip and
muting might make inaudible. So Pioneer's arrangement
makes more sense than the more common one of yoking the
mono/stereo switch to the muting. The latter practice has,
more than once, kept me from listening to a fairly weak
station in stereo, even though | was willing to tolerate the
extra noise. | dislike having to switch into mono to defeat a
muting circuit, especially when its threshold is set too high,
as often happens.

I'd like to credit Pioneer with having carefully thought out
the most desirable location for the mute defeat switch, but |
should note that it may have been the only place they could
put it, since this tuner does not have a mono/stereo switch.
The omission is not really much of a problem. If you encoun-
ter a very noisy stereo station (one strong enough to over-
come the stereo threshald of the tuner but not strong
enough to be noise-free), you can always switch to mono on
your preamplifier or amplifier. Doing so cancels cut most of
the objectionable noise that is normally out of phase in the
left and right channels.

The F-99X's rear panel is equipped with the usual left and
right output jacks; a 75-ohm, coaxial FM-antenna connector,
and a pair of spring-clip terminals for the separate AM loop
antenna, supplied, or an outdoor AM antenna. If you want to
use a 300-ohm, flat twin-lead for connecting your FM anten-
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Muting and stereo
thresholds are set at ideal
points, so the auto tuning
mode delivers only those
stereo signals quiet enough
to be enjoyed.

. —
STEREO, NARROW

/ ., MONO, NARROW

| STEREO, WIDE

; MONO, WIDE

Fig. 2—THD vs.
frequency, FM section.

Fig. 3—FM frequency
response (top trace) and
separation vs. frequency
for narrow i.f. mode
(middle trace) and wide
i.f. mode (bottom trace).

na, you will have to connect it to the 300-ohm/75-ohm
transformer that is provided. The version of the F-99X sup-
plied to the United States is also equipped with an output
jack labelled "AM Stereo,” but no details are given regard-
ing its “tap-in" point. Since | do not have an AM stereo
decoder (either for the Kahn-Hazeltine or the Motorola sys-
tem), | can't say whether this jack serves its purpose.

Measurements

Figure 1 shows the tuner's FM quieting and 1-kHz distor-
tion characteristics and, by implication, its sensitivity. Us-
able sensitivity was 10.8 dBf in the narrow mode, exactly as
claimed, but in the wide i.f. mode, as might be expected,
usable sensitivity was slightly poorer, 14 dBf. The 50-dB
quieting sensitivity in mono, in the narrow mode, was 13
dBf, actually better than claimed. In stereo, | measured 36
dBf for the 50-dB quieting point, regardless of the i.f. mode.
Since quieting characteristics were very nearly the same in
either i.f. mode, once signal strengths exceeded the low
usable-sensitivity figures, | saw no point in showing quieting
for both modes.

In the wide i.f. mode, | measured a maximum signal-to-
noise ratio of 88 dB 'n mono, but | suspect that this result
was limited by my test equipment. The same holds true for
the wide-mode measurement of THD at 1 kHz in mono,
where | obtained a reading of 0.012%. The fact is that the
accuracy of my signal generator, as good as it is, is guaran-
teed only to 0.01% distortion and to a residual-noise figure
of around 90 dB. | wouid therefore not dispute Pioneer's
claimed S/N of 94 dE, in mono, or THD of 0.0095%, also in
mono. (I just wish | knew how they measured these low
figures!)

My tests showed, dramatically, the trade-offs that occur
when a tuner has a well-designed wide/narrow i.f. choice.
Switching to the narrow mode resuited in a very substantial
improvement in selectivity; it measured just over 83 dB in
this mode, comparec to less than 50 dB in the wide mode.
But as you can see in Fig. 1, distortion increased in the
narrow mode by more than a whole order of magnitude,
measuring 0.13% in mono and 0.4% in stereo for a 1-kHz
test signal.

The differences in distortion produced by the tuner in its
two i.f. modes are further illustrated by the curves of Fig. 2.
Here, | have plotted distortion as a function of frequency,
from 50 Hz to 10 kHz, for both mono and stereo operation of
each of the two i.f. modes. Stereo separation, shown in Fig.
3, is also affected by the choice of i.f. modes. While in the
wide mode, | measured separation of 60 dB (the highest |
can measure reliably) at 1 kHz. Separation was very nearly
as good at the frequency extremes, with readings of 59 dB
at 100 Hz and an incredibly high 53 dB at 10 kHz. Switching
to the narrow i.f. mode resulted in separation figures which,
although still more than adequate, clearly illustrate what a
narrower i.f. bandwidth does to even the most carefully
designed and well-aligned multiplex decoder circuitry. Now,
separation measured 46 dB at mid-frequencies, decreasing
to 44 dB at 100 Hz and 40 dB at 10 kHz.

There are also differences, between the wide and narrow
i.f. modes, in separation and crosstalk components created
when a 5-kHz signal is used to modulate one channel 100%,;
this is evident from the spectrum analysis photos of Figs. 4A
and 4B. Notice the higher amplitude crosstalk and distortion
products that show up to the right of the desired 5-kHz
(large) spike in Fig. 4B, compared with those appearing in
Fig. 4A.

Overall frequency response was flat within 0.2 dB from 50
Hz to 10 kHz and was down 0.8 dB at 15 kHz, as claimed.
Frequency response (in stereo), as well as channel separa-
tion for both i.f. operating modes, is shown in the spectrum
analysis sweeps of Fig. 3. The frequency sweep is logarith-
mic from 20 Hz to 20 kHz, and the vertical scale is 10 dB per
division.

The muting threshold was set to just under 30 dBf—an
ideal point for this tuner, in my opinion. At 30 dBf, the
F-99X's stereo signal-to-noise ratio has reached an accept-
able level of 44 dB. The stereo switching threshold was set
almost to the same point, 27 dBf—again an ideal choice.
Therefore, when you are in the automatic tuning mode, the
frequency-synthesized tuner will deliver only incoming ste-
reo signals that are quiet enough to be enjoyed. If you want
to listen to weaker stereo {(or mono) stations, you'll simply
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If Philos Farnsworth * only knew. Most people think that audio and video are
like oil and water. They don’t mix. We would like to change all that.
AudioSource introduces the AV-One. The most sophisticated audio/video
selector and processor ever made. Operating the AV-One is simple. What it
does to your entire audio and video system is nothing short of incredible.

The Production Assistant. Connect up to five video sources to the AV-One.
It’s flexible. Dub between any of them. And during dubbing, recording or
playback, you have total creative control. Add detail, sharpen images, increase
depth, fade in and out . . . even dub in a new audio track.

Mixing Your Media. All of your audio can be mixed through the AV-One too.

Including your hi-fi. Reduce noise and hiss, synthesize mono to stereo, fade

in and out, and equalize every word or note with a ten-band graphic equalizer.
The AV-One represents a new concept in home entertainment by integrating

audio and video into one unified component. Audition it at the dealer nearest

you and experience the thrill of giving your eyes a new treat . . . ears.

*Inventor of the television

° ® ; .
1185 Chess Drive, Foster City,
AudioSource A3 St DiveFosie
“1984 AudioSource, Inc.
Enter No. 5 on Reader Service Card



The ultra-low distortion
does make a difference,
especially when you are
listening to stations that
habitually overmodulate.

Fig. 4—Separation,
crosstalk, and distortion
components for 5-kHz
left-only modulating
signal in wide (A) and
narrow (B) i.f. modes,
FM section.

Fig. 5—AM frequency

have to tune to these stations manually and thereby defeat
the muting circuitry.

Capture ratio, measured in the wide i.f. mode, was 1.0 dB.
Subcarrier rejection was 61.5 dB on one channel and 65 dB
on the other. SCA rejection was greater than 75 dB, and
image rejection measured 71 dB. Spurious response rejec-
tion, measured in the wide mode, was greater than 85 dB,
and AM suppression measured 67 dB—one of the highest
readings | have ever been able to obtain for this important
parameter. 1.f. rejecton was 100 dB or greater (my test
setup would have difficulty reading anything over 100 dB).

After plotting AM frequency response (Fig. 5), | didn’t
spend too much time measuring other characteristics of the
AM section. | suppose if you wanted to apply the very liberal
tolerance of +6.0 dB to the frequency response, you could
say that it extended from around 50 Hz to 6 kHz. On the
other hand, if you arbitrarily call the 1-kHz output “0 dB,”
then the —6 dB points would have to be stated as occurring
at around 60 Hz and 4 kHz. In either case, the narrow
bandwidth of the AM section makes me doubt whether any
type of AM sterec adaptor would work successfully when
connected to the rear panel's “AM Stereo” jack. | suspect
that owners of this excellent tuner won't care one way or the
other about AM stered in any case.

Use and Listening Tests

When connected to my outdoor rotatable antenna, the
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