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| New
'Winston Lights Box.'
- Kings and 100’s. |

Discover smooth,rich flavor in a Lights Box.

Not available in some areas.

SURGEON GENEFAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide. LIGHTS 100's BOX: & mg. “tar”, 0.7 mg. nicoiie,

LIGHTS BOX: 11 mg. ™ar”, 0.7 m3. nicotine, a. per cigarette by FYC method.




- 100 WATTS.
HIGH CURRENT.
GFA-555 TECHNOLOGY.

The new

ADCOM GFA-545.

This new power amplifier from
Adcom offers the same circuit
topology as our GFA-555. And
that's the amplifier independent
test reports have found clearly
superior to others priced two

to three times higher.

The essential differences:
100 watts per channel for the
GFA-545 vs. 200 watts for the
GFA-555. And a correspondingly
lower price.

However, nothing at all is
sacrificed when it comes to
interfacing accurately and
easily with virtually any
speaker system available today:.

Which one for you? If your
listening room and other
requirements don't really call
for the amount of power the
GFA-555 delivers, the GFA-545
is probably all the amplifier
your speakers will ever need.

The only way to really
appreciate the superlative
quality of the new GFA-545 is
to compare its sonic perfor-
mance with any other amplifier,
regardless of power or price.

You'll find there's just no
comparison.

Power ratings are continuous, both

channels driven into 8 ohms, 20 Hz-20kHz,
with no more than 0.09% THD.

ADCOM

11 Elkins Road, East Brunswick, NJ 08816 USA 201-390-1130

Distributed in Canada by PRO ACOUSTICS INC.
Pointe Claire, Quebec HOR4X5
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| Your faithful tape

I will now make audio tapes off of
your TV, VCR or CD player.
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I can now be part I

l of a Surround Sound
system.
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Your TVset

that still looks great

can now be stereo, cable-compatible
and fully remote controlled.

|

whole new audio/video

| TheVCR youbought

last year |

now can dub and edit sound I

onto your home videos.

—_————— ]
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I can now be part I
I of a Surround Sound

system.,
|

[
L
system,

just fill in the blanks.

Any music or TV lover would be
thrilled to own a state-of-the-art audio/
video system.

Less thrilling, however, is the
price tag that goes along with it.

But now you and Sony can create
an affordable alternative: with the
remarkably versatile Sony audio/
video receivers and stereo TV tuner.

Together, they have the power to
integrate all your existing components
and make them perform as they nev-
er have before.

For example, our STR-AV880 audio
receiver can drive 110 watts per chan-
nel through a pair of your favorite

*Stereo broadcasts where available; includes cable channels that require cable subscription.

speakers. Hook up a second pair of
speakers to the STR-AV880 and you'll
experience Surround Sound,
giving you the realism of movie
theater sound at home.

This receiver can even per-
form as an audio/video "control
center, allowing you to dub a
stereo sound track from audio
sources within your system onto
videotape. Or instantly go from
one video source to another.

Sony receivers aiso allow
you to step up to a full-featured TV —
without purchasing a new TV Con-
nected "to our ST-7TV tuner, your

©1986 Sony Corporation of America Sony UniCommander and The One and Only are trademarks of Sony.

ordinary set will be capable of re-
celving stereo broadcasts and up to
181 TV channels*

Finally Sony receivers save
you effort as well as money. The
full-function audio/video
UniCommander® remote
coatrol, included with the
STR-AV880, gives you complete
control of your new A/V system
without ever leaving your chair.

In fact, you only have to do
one thing. Visit your nearest
Sony hi-fidelity dealer.

If you want the best in sight and
sound, he'll be happy to fill you in.

SONY,

THE ONE AND ONLY.



Compact disc clarity.
The ultimate expression.

The purest, most accurate digital audio possible in a compact
disc player. Excellence thzt combines the finest features. Per-
formance features like 16-bit processing with oversampling, sep-
arate digital and analog filtering systems, and Longlife™ 3-beam
laser tracking. Convenience features like wireless remote con-
trol. Just sit back and exper-ence the incredible transparency and
dynamic range only flawlese digital design can offer.

The DS000
@&aﬁw 7 the o o okt el

SHURE

This fine product is distrituted exclusively through Shure ULTRA Group dealers.
For the name and ocaton of your nearest dealer, call (312) 866-2608.

Enter Nc. 32 on Reader Service Card
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SPECIAL INTRODUCTORY OFFER FROM RCA
IR

% TAKE
s FREE
) ONE ;

(Pay just shipping & handling)
Choose One of these Top Compact Discs Free
when you join the Compact Disc Club!

THE ULTIMATE IN SOUND i Pavarotti ‘ ol
AND SAVINGS! — PASSIONE

Yes, any Compact Disc re) 5 “'W
here is yours FREE —when k 5
you become a member of g A -
the Compagt lec Club. You 115437 140234 115356
pay only shipping and hand- I
ling—then need buy just one Robert Palmer . MOZART Lok Wihame GRIEG, (=2
more selection at regular P'ﬁz 12&20os T‘,‘ﬂm m PELLEAS
Club prices (usually $15.98) Rudolf Serkin A GoOES on ot MELISANDE
during the next year. = Sy i, o e

Abbado HERBERT .,

HOW THE CLUB OPERATES RIFTIDE o == == VON NARAIAN

As a member, you select 133507 115062 115134 115169
from hundreds of exciting I tzhak Perl | RAK
Compact Discs described in ‘\ RT R
the Club’s exclusive bulletin by ;
mailed to you 13 times a ﬁ
year. Each issue highlights a 8} ?
Featured Selection in your |

151758 154203 115168 154381

preferred musical division
plus an impressive array of
alternate selections. If you'd
like the Featured Selection,
you need not do a thing; it
will be sent to you automati-
cally. If you'd prefer a dif-
ferent Compact Disc, or none
at all, just return the Notifica-
tion Card enclosed with each

115146

Chick Cores: Elektric Band
Rumble, Side Walk, Cool
Weasel ie, Got A Match?,
etc. GRP DIGITAL 140093

Brahms, 21 Hungarian Dances
Claudio Abbado conducts the
Vienna Philharmonic Orchestra.
DG DIGITAL 115408

Alabama: Greatest Hita = She
And 1, Why Lady Why, Feels So

ight, Tennessee River. others.
R A 120247

143765

The Glenn Miller Orchestra:
In The Digital Mood * In The
Mood, Chattanooga Choo-Choo,
etc. GRP DIG/TAL 143293

Mozart, Symphonies Nos. 40
&4 (Jugltor) * James Levine
with the Chicago Symphony.
RCA DIGITAL 104810

John Cougar Mellencamp:
Scarecrow * Small Town,
R.O.CK.InTheU.S.A  etc.
Riva 144512

Wagner, Orchestral High-
lights From The Ring » Vienna
Philharmonic Orchestra/Solti.
London DIGITAL 115426

Lionel Richie: Can't Slow
Down » All Night Long (All
Night), Running With The

Night, etc. Motown 110767

The Cars: Greatest Hits
Tonight She Comes, Drive, You
Might Think, Shake It Jp, others
Elektra 153702

Simple Minds: Once Upon A
Time = Alive And Kicking, All
The Things She Said, others.
A&M 142320

Sunday In The Park With
George » Bernadette Peters,
Mandy Patinkin & original cast.
RCA DIGITAL 154014

Bach, Brandenburg Concertos
Nos. 4-6 » The English Concert
led by Trevor Pinnock. Archiv
DIGITAL 125417

issue of CD Discovery by the
date specified on the card.
You will have at least 10 days
to decide, or you may return
your Featured Selection at
our expense. And you may
cancel your membership at
any time, after completing
your membership agree-
ment, simply by writing to us.

HALF-PRICE BONUS PLAN!
As a member of the Com-
pact Disc Club, you enjoy big

Rimsky-Korsakov, Schehera-
zade * André Previn conducts
the Vienna Philharmonic. Philips
DIGITAL 115415

Led Zeppelin IV (Runes) Stair-
way To Heaven, Black Dog,
Rock And Roll, Four Sticks,

etc Atlantic 112014

Carmen (Highlights) * Film
soundtrack. Migenes-Johnson,
Domingo; Maazel conducts.
Erato DIGITAL 154105

Bach, Organ Works » Daniel
Chorzempa plays the Toccata
& Fugue in D Minor, others.
Philips DIGITAL 115193

The Canadian Brass: High,
Bright, Light & Clear » Ba-
roque gems for brass ensem-
ble. RCA DIGITAL 144529

Mozart, Requiem » Schreier
leads the Lespzig Radio Choir &
Dresden State Orch. Philips
DIGITAL 115039

Phil Collins: No Jacket Re- Daryl Hall & John Dates: Live
quired * One More Night, Sus- At The Apollo » Apolio Medley,
sudio, Don't Lose My Number,
etc. Atlantic 120771

Everytime You Go Away, others.
RCA 140625

-—————YOUR SAVINGS START HERE ——————

Mail to: Compact Disc Club / P.O. Box 91412 / Indianapolis, IN 46491

YES, please enroll me as a member of the Compact Disc Club and send me the Compact
Disc | have indicated below free. | need buy just one more CD at regular Club prices in the next
year . .. without obligation to buy anything further! (Shipping/handling added to each shipment.)

: ; I OMR, |
savings. With every Com- | T e O MRS. A _ |
pact Disc you purchase at I ) o MIss Fi-st Name Initial Last Name (PLEASE PRINT) I
regular Club prices, you | |:| |
receive a bonus certificate. I | am most interested in the following G Apt. I
Collect two bonus certifi- type of music— but am aiways free ' '
cates and take a Compact I to choose from both categories City State Zip I
Disc of your choice for just | ‘°“[°]°"C°I'-‘:;';ZEAL Telephone (A Cod) |
half the regular member's | ! e I

Limited bers, IUS A Onk bershiy taml
price, plus shipping/handling. | 2 D POPISOFTROCK m-': E??:E%?’;’E :ﬁﬁu“}?ﬁ: Aona) miormAton or e1ech Shy Sppicanon vJs22 i

CD24
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CODA

C.G.“MAC” McPROUD

harles Gilbert McProud, long-
Ctlme editor, publisher and own-
er of Audio magazine, who
more than any other single person
shaped the style and position of the
field's oldest publication, died of heart
failure following surgery on April 17
Mr. McProud, widely known as “Mac”
by friends, industry acquaintances and
even audio hobbyists who would not
have recognized him, was for over 30
years one of the most widely respected
and influential persons in hi-fi
In his recent book, The Continuous
Wave: Technology and American Ra-
dio, 1900-1932, Hugh Aitken de-
scribes the “translator” who stands at
the point of interaction among science,
technology and the economy. In read-
ing over Aitken's account of the estab-
lishment of the Radio Corporation of
America, almost as a cooperative ven-
ture between General Electric and the
U.S. Department of the Navy, together

with American Marconi, Westinghouse
and ATA&T, | was struck by how well
the concept of the translator fit Mac. |
am proud to be able to follow the elec-
tronic path he blazed.

Mac was among the original group
which founded the Audio Engineering
Society in the early '50s. Indeed, the
Society was founded largely as the re-
sult of a series of letters published in
Audio Engineering (as this publication
was known before the Journal was
started by the Society). Mac was Presi-
dent of the AES in 1951-52, as well as
a Fellow of the Society

Born in Ottawa, Kansas, on October
21, 1904, Mac was awarded a B.S.
degree in mechanical engineering
from the California Institute of Technol-
ogy in 1925. After a two-year stint as a
construction superintendent with Union
Oil Co. of California, Mac joined Para-
mount Pictures during the early days of
talking movies and spent 13 years
there. Working with audio and sound
systems all day, he also found the
technology fascinating as a personal

hobby. During the early 1930s, he de-
signed and installed music systems in
the homes of many movie greats.

From 1942 through 1945, Mac
worked for the National Research De-
fense Commission on the development
of sonar for the Navy, later helping
prepare maintenance manuals for this
equipment. Immediately following the
war he became managing editor of Ra-
dio Maintenance, and in 1947 was
named managing editor of Audio Engi-
neering, which was started in May of
that year. In 1948, following the death
of John H. Potts, who founded the
magazine, Mac became editor, pub-
lisher, and part owner of Audio Engi-
neering

A life member of the IEEE, Mac was
well known to both professional and
amateur audiophiles around the worlid,
having attended shows and visited
factories in virtually every country
where hi-fi equipment is played. Dur-
ing his tenure as editor of Audio, Mac
was often referred to as "Mr. Audio.
For several years he had a set of li-
cense plates for his car which read
“Audio 1," underlining his vocation and
hobby. Mac was also instrumental in
establishing the Audio Fair as a vehicle
for popularizing audio systems for
home use.

McProud retired from active day-to-
day work on Audio in 1971, but contin-
ued to contribute reviews and articles
He moved from suburban Philadelphia
to Florida, where he started the Justi-
meter Corp. to manufacture and mar-
ket two of his developments, a strip
chart recorder for graphing response
of phono cartridges and a device to
simplify the preparation of justified text
using an IBM Executive typewriter. Re-
markably active for a person in his 70s,
Mac revamped the sound system in
the auditorium in Lehigh Acres, Flori-
da, where he lived, and also gave
technical assistance to the local cable
TV system. Ever one to follow new de-
velopments, he caught the computer
bug and spent much of his last few
years "in conference” with his Radio
Shack Model |, increasing its memory,
adding peripherals, writing programs
and just playing games.

He is survived by his wife Helen; his
son, C. G. McProud, Jr., of Glendale,
Cal., and his daughter, Joyce Lepore
of Visalia, Cal Eugene Pitts

AUDIO/SEPTEMBER 1986



Carefully selected polypropylene
capacitors, metal film resistors,
finely-tuned discrete circuitry
and zero-feedback design...are
some of the design aspects that
take Tandberg's equipment out
of the mainstream and place it
in the world of the audio
connoisseur.

Tandberg now establishes

the reference for sonic clarity,
openness and overall musicality
with the TPA 3016A Power
Amplifier and the TCA 3018A
Preamplifier. Never before

has the selection of quality
components, complete absence
of IC's, high current capability
and elimination of signal
degrading negative feedback
design been executed with
such dramatic results.

The high-current, dual-mono
MOSFET amplifier, rated at

220 watts per channel with no
more than 0.05% total harmonic
or IM distortion, and peak power
capability of 1,500 watts into

0.5 ohms, confirms the TPA 3016A
Power Amplifier's extraordinary
ability to handle a wide range
and variety of low impedance
speakers. An engineer, heating
up load resistors at his test
bench, will be quite satisfied. .
as would a professional musician
listening to the reproduction

of music.

AMPLIFICATION
FOR THE CONNOISSEUR

A newly-developed moving
coil input stage that sets new
standards for musicality, clarity
and low noise, with both the
MC and MM inputs fed into a
passive RIAA network that truly
demonstrates the advantages of
zero feedback design, makes
the TCA 3018A “direct-path”
Preamplifier the perfect
complement to the TPA 3016A
Power Amplifier

How does Tandberg's advanced
engineering translate into a new
slandard of listening pleasure
for the audio connoisseur? Visit
your local Tandberg dealer and
decide for yourself.

TANDBERG

One Labriola Court
Armonk, NY 10504
(914) 273-9150

Audio Components for the Connoisseur

Enter No. 36 on Reader Service Card



AMERICA'S PERFORMANCE/VALUE LEADER
IN ADVANCED AUDIO TECHNOLOGY...

WORLD’S MOST VERSATILE PREAMPLIFIERS...

Featuring —97dB Phone S/N, Adjustable Phono Capacitance and Impedance, Mov-
ing Coil Inputs, Phono Input Level Controls, Exclusive AutoBridge® circuit for
Mono Operation of Stereo Amplifiers @ TRIPLE POWER OUTPUT, Push-Button
Patch Bay with Two External Processor Loops, Digital and Video/Audio Inputs,
10-octave EQ, Precision Passive Coil EQ Circuitry and Differential/Comparator®
for Highest Gain, Lowest Distortion and No “Clipping” of Wide Dynamic-Range
Material. 12 LP Analyzer Test Record and Charts with EQ's...

REAL-TIME SCAN-ALYZER/EQUALIZERS AND
EQUALIZERS, ACCURACY TO 0.1dB...

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. 12" LP Analyzer Test Record and Charts with EQ's...

REVOLUTIONARY CLASS “H” AND
MOSFET AMPLIFIERS, 125 TO 555 WATTS P/C...

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

from $299.

from $189.

from $449.

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.’
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'MOSFET POWER

“ExXPLOSIVE”’ MOSFET POWER...
CLEARLY A BEST Buy

THE NEW (Saunat

“PRO-POWER FOUR”

MOSFET AMPLIFIER IS'YOUR BEST BUY, AND HERE ARE
A FEW REASONS “WHY”:

REASON #1: Dynamic Power to spare, up to 550 watts into 2 ohms.
REASON #2: High Current where it's really needed. 50 Amps per
channel available for instantaneous peak output capabliity of 2500
watts per channel.

REASON #3: Pure tube-like sound... smooth, clean, no “edginess,”
through the superb—and costly—MOSFET fully-complementary
power output stages. You MUST hear this rib-cage-rattling superb
new Audio Amplifier...hear the MOSFET difference, so pure it out-
performs even the "“esoteric,” “price-no-object” amplifiers!
REASON #4. Distortion-tree performance, typically 0.02% THD and
IMD, with TIM unmeasurable. Continuous FTC total power of 410
watts at 8 ohms, 20Hz to 20kHz, 205 watts channel, < 0.05% THD.
REASON #5: Precision-Calibrated 40-LED Power Meters, allowing
continuous and accurate monitoring of each channel’s performance
at 2ohms, 4 ohms, and 8 ohms.

REASON #6. It is guaranteed to improve and enhance your
present receiver or Integrated Amplifier, with our $39.00 Power
Coupler, the PC1. It enables you to plug in any Soundcraftsmen
Amplifier to your existing stereo system, whether Receiver, or Inte-
grated Amplifier.

REASON #7: The Pro-Power Four is an ideal “main component” for
up-grading—or starting—a High Powered stereo system. It is capa-
ble of fully reproducing, with distortion-free, spine-chilling sonic
clarity, all of the demandingly high dynamic peaks inherent in the
new Compact Discs and Hi-Fi VCR’s.

REASON #8: Full-size 19" Rackmount panel with dark charcoal off-
black finish, is a standard feature, as shown, with optional hard-
wood side panels available.

REASON #9: Speaker System switching, 1, 2, or both. .. plus the High
Current low impedance power to drive Multiple Speaker Hookups in
addition to Systems 1and 2.

REASON #10: It shares the outstanding Performance/Value rating of
all 16 Soundcraftsmen Professional and Hi-Fi amplifiers, ALL
designed AND manufactured right here in Santa Ana, California. Our
410-watt total FTC continuous power Basic Amplifiers start as low as
$449.00, and a complete 410-watt system, including our AM-FM
Tuner and Control Center Preamplifier shown above, has a list price
of just over $1,000.00.

For a FREE 16-page FULL-COLOR, FULL-LINE BROCHURE with the Soundcraftsmen Story, and the Why's and How's of Equaliza-
tion, plus details on our FREE 12" TEST RECORD offer and name of nearest Dealer, please phone our “Dealer Locator" operator at
714 556-6191—or write to us at 2200 So. Ritchey, Santa Ana, CA 92705. In Canada: Tri-Tel, 105 Sparks Ave., Ontario M2H 2S5,
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AUDIO ETC

EDWARD TATNALL CANBY

RADIO REVELATIONS

omehow in my audiobio seg-
ments | have not yet told several

FM stories, including the first
time | heard hi fi via FM, referred to in
April. | write too much, like the rest of
our tribe, so | pulled that story out of
the column before the Editor even had
a chance to see it. Now 'l tell it, along
with another one, maybe my favorite.

As I've said, | heard FM sound con-
siderably before my stint at an FM sta-
tion. Time flies—I| had to go through a
long calculation by calendar, remem-
bering residences, jobs, world events

with the autumn of 1941, That's a long
way back—could | be wrong? No—
though | didn't write down the date at
the time

It wasn't yet Pearl Harbor by a few
months. Life went on outwardly on a
peacetime basis, but do not think it
was really that way. Since Munich
1938, the axe had been poised to fall
on us too, one way or another

So in the autumn of 1941 | moved
into a sort of emergency communal
apartment in New York's Greenwich
Village. It was a lovely little 18th-centu-
ry brick house with four tiny floors, two
rooms on each, the whole of which we
rented for $100 a month. Nothing

before | could fix a date. | came up |

wrong with prices in those days. |
shared a front room—the front room:-
on the second floor with my cousin
also in need of housing. We ate com-
munally in the small basement dining
room and had a Father Divine “angel
to cook us one glorious meal a day
She answered our phone with a loud
'‘Peace!” instead of hello. My friends
were baffled

On the first floor (a half-flight up, in
the New York manner) was the living
room, a combined front and back par-
lor with large open doors between. |
soon found a big console radio, a floor
model, set up in one corner for our use
The very first time | heard that thing |
realized it was quite peculiar. It didn't
seem to make any of the familiar radio
sounds—that muddy hiss of dirty white
noise, the occasional burst of static,
the faint but incessant interference
from other stations in the background
And when the sound came on, it had
none of the standard muffied texture-
thick, mushy bass and no highs. The
voices didn't sound like radio voices
which never had a trace of sibilant
midrange. (Those effects would have
attracted no attention, either mine or
anyone else's. It was just normal ra-
dio.) But when the evening news came

on this radio, things were weird. A man
just began to talk, quietly, like one
more person in the room. He was alive,
right there. You didn't even have to
turn him up. You could get everything
he said even at low volume

Even more peculiar—this is faithful
to my memory of the time—the radio
didn't seem to be turned on. It was
dead. There was just this voice. When
you turned the machine on during a
moment of broadcast silence (there
was plenty on experimental FM!), noth-
ing happened. No sound. Was the wall
plug loose? Did the on/off switch work?
(I was soon trying the thing out when
nobody was around.) You flipped the
on/off back and forth, doubtfully. There
would be nothing. Dead silence. You
thwacked the cabinet, to see if that
would make it start. No use. But the red

On" light was lit. How could it be?

Then suddenly this voice would start
talking right beside you. You jumped
Ever so casually, he read you the news
or announced the next feature in a low
tone, right at your elbow. Out of a dead
radio? It couldn't be. That was the im-
pact of 1941 FM the first time you ever
heard it, as other oldsters will agree.

This was the very earliest FM broad-
casting, remember, regularly on the air
though still experimental; it was low-
band, mono, with a highly potent signal
coming out of that original Armstrong
station a few miles from the city. Every-
thing in this FM was proto-commercial,
and every detail, as |'ve noted in the
past, was tailored and supervised by
Major Armstrong himself, including the
receiving equipment, which had to
meet his standards whatever the
brand. He was the licenser. The result
was the purest mono signal, by far,
that was available to the public, utterly
unlike the usual reproduced sound
Though I've said all this before, | have
to emphasize that the fi we take for
granted today was already there—
99% of it, at least—nearly a half-centu-
ry ago

Here was a fine example of how 1 fell
into audio. | had simply stumbled onto
FM, all unknowing. But that wasn't all.

The big FM radio in the living room, it
turned out, belonged to a character
named Waddy, a member of the
household. | soon discovered why we
had that radio when so few yet existed

Waddy worked at the station! That

10
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The first FM broadcast I
ever heard seemed quite
peculiar. There was no
muddy hiss of white noise,
Jjust a live-sounding voice
out of dead silence.

aae e s ———— ]

was, again, W2XMN in Alpine, N.J.,
with its high, skeletal transmitting tower
on the top of the cliffs across the Hud-
son River from upper New York City. |
do not know just what Waddy did there
but the station had only a few employ-
ees and things were informal. | sup-
pose he was in daily communication
with Major Armstrong in person, the
very seat and source of FM, not to
mention much else in radio history.
Bullseye! Without lifting a finger of in-
tent, | was a step away from the center
of FM development, with a state-of-the-
art FM receiver at my beck.

| already owned a good many 78-
rpm records and was reviewing more,
until the war stopped the supply of
Oriental shellac. Waddy, discovering
this, began to borrow them from me for
the station. W2XMN had no record li-
brary; it was strictly experimental, just
to keep a powerful FM signal on the air.
But they had to use something in the
way of listenable sound, and records
were fine—as they still are.

So each morning Waddy would set
off for work with an armful of my al-
bums, and in the evening there they
were, played back on FM. A cosy ar-
rangement and surely the very first
classical FM in the New York area!
There was no program guide; we
made up the "program” in the morning
and it was aired the same evening.

Of course, | was not then hearing
any hi-fi FM music. The only full-range
sound we got was from the voices,
speaking “live” from the station. The
musical source, when and if, was the
78 disc in all its lo-fi glory, beautifully
broadcast with excellent equipment
but still no better than it was in itself. So
Armstrong’'s FM music was not exactly
hi-fi, though mostly it sounded better
than on our home machines.

Not until two years later, when |
moved into the FM station where |
worked and broadcast throughout the
rest of the war years, did | hear wide-
range hi-fi music. By then, 1943, we
had a real studio, if modest, with a
grand piano in it for live broadcasts.
There were also those remarkable rent-
al ETs (electrical transcriptions) which
I've described before: Big, 16-inch,
semi-floppy vinyl discs played at 33
rom, a half-dozen years before the LP
and in many ways its professional pro-
totype. Under the rental plan you could

exchange the ETs you had for different
ones. They came from several sources
in both vertical and lateral formats.
(Some 15 vyears later the two were
combined in one groove for the stereo
LP.) We could piay either type, as well
as 78-rpm records.

They were real, wide-range record-
ings on quiet surfaces, those discs,
and of course they had me fascinated.
Alas, most of them were the dreariest
sort of nothing-music, what we now call
"beautiful music” but even less worthy.
(Sorry, folks, but them's my feelings.
The continuity from then to now on FM
is all too evident.) Even so, | went
through dozens, just to savor their
splendid, shiny new sound and the un-
believably quiet surfaces. To my joy, |
discovered that, as if by accident,
there were a few classical items of ex-
cellent musical quality—and lo! My first
real musical high fidelity. | ate it up.

In no time | had those 16-inch classi-
cal items on the air on my own weekly
program (with the dismal title Mr. Can-
by Presents . ..). These might rate as
the very earliest classical hi-fi broad-
casts on FM. But | couldn't go far. The
small number of items didn't get me
anywhere, and | continued to use the
many 78 records we owned, FM or no.
Later on, London's early 78 ffrr shel-
lacs were a great help.

Indeed, we were briefly invclved in
London’s beginnings, out of Decca in
England, both in the discs and in the
enormous home ffrr reproducer that
the company was then promoting. We
were desperately trying for commercial
viability and London/Decca was one of
our high hopes (along with the "Picker-
ing pickerup” and the very different
Zenith Cobra, unfortunately not hi-fi).
So our management decided to put on
a massive press party and demo for
London's ffrr machine, right in our up-
stairs studio, the one with the grand
piano. Our quarters had been convert-
ed from a two-story duplex pen:house
apartment, and that studio (the ex-liv-
ing room) even had a big fireplace.

We had put a small talk-back speak-
er in the firep.ace, handily stowed be-
hind the logs and what-not. Convenient
and out of the way. Through that little
speaker the control-room engineer
could talk to the studio during renears-
als or (not on the air) when something
went wrong during a broadcast. If a

BASS THATS CLEAN.
POWERFUL.
PHYSICAL,

Announcing Velodyne™ ULD-15
and ULD-18 Subwoofer Systems:
technological breakthroughs in
bass reproduction!

To fully experience the extended dy-
namic range of today's analog and
digital recordings, you need a sub-
woofer system capable of deep, power-
ful, and most importantly, accurate
bass. Conventional woofer technology
Is simply unable to deliver this kind of
performance.

The solution: Velodyne ULD Series
Subwoofer Systems.

Both the Velodyne ULD-15 and
ULD-18 Subwoofer Systems come
complete with 350 watt mated ampli-
fiers. Their frequency response extends
below 20 Hz. And their patented High
Gain Servo™ technology provides for
uncanny speed, as well as distortion
measurements an order of magnitude
lower than conventional technology
allows.

This means that ULD Series Sub-
woofers will never become boomy or
muddy, and will never color mid-bass
or mid-range frequencies with bassy
overtores. Allyou hear is pure, power-
ful, ana perfectly accurate bass. And
both systems include an 85 Hz. elec-
tronic crossover to remove the bass
load from your satelite amp and
speakers.

Velodyne ULD Series Subwoofer
Systems merit your attention. Call 1-
800-VELODYNE (408-748-1077 in
California) for the Velodyne dealer
nearest you.

Velodyne

2565 Scott Bivd.
Santa Clara, CA 95050
(800) 835-6396 (408) 748-1077
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CHALLENGING

HOW BOB CARVER CREATED A NEW
MAGNETIC FIELD AMPLIFIER WITH THE
SOUND CHARACTERISTICS OF A $3000

MODEL, SATISFIED SOME OF THE WORLD'S

MOST HIGHLY TRAINED AUDIO EARS...
AND HOW YOU CAN OWN HIS DESIGN
FOR UNDER $500.

Bob Carver's newest Magnetic Field
Amplifier is sending shock waves through
the staid audiophile world. Because it won
a challenge that no other amplifier de-
signer could even consider.

The M-10t was judged, in extensive
listening tests by one of America’s most
respected audiophile publications, to
be the sonic equivalent of a pair of legen-
dary, esoteric mono amplifiers which
retail for over fives times as much.

A DESIGN FOR THE CHALLENGE OF

MODERN MUSIC REPRODUCTION.

Before you learn the fascinating details
of Bob Carver's unprecedented feat, let's
consider the final product of that chal-
lenge. An amplifier design which stands
on its own merits in any case, with aston-
ishingly high voitage/high current out-
put and exclusive operation features. An
amplifier for the demands of compact
digital discs, VHS Hi-fi and other wide
dynamic range playback media.

THE M-1.0t:

¢ Has a continuous FTC sine-wave
output conservatively rated at 200
watts RMS per channel into 8 ohms
from 20Hz to 20kHz with no more
than 0.15% THD.

O Produces 350-500 watts per channel
of RMS power and 800-1100 watts
peak power for transients. (8 ohms and
4 ohms respectively)

0 Delivers 1000 watts continuous sine
wave output at 8 ohms in bridging
mode without switching or modification.

O Employs Bass Phase Inversion circuitry
that can essentially double current out-
put at low frequencies.

O Has a -110dB signal-to-noise ratio and
no need for noisy external fan, making
it exceptionally quiet

O Includes elaborate safeguards includ-
ing DC Offset and Short Circuit Power
Interrupt protection.

¢ Is capable of handling unintended
l-ohm speaker loads without shutting
down.

O Uses a power display capable of 1 milli-
second peak response time and instant
warning of clipping.

7000 6e

POWER FOR THE CHALLENGES
OF MUSICAL WAVEFORMS.

The rating differences between the
M-10t's FTC and Carver's continuous

MAXIMUM POWER OUTPUT OF THE M-1.01
INTO A 4 OHM LOAD

1000, =
900 M. PEAK FOWER FOR TRANSIENTS
GREATER THAN 1,000 WATTS.
800
POWER FOR SUSTAINED MUSIC
500 WATTS AMS

0.02 2 4 16 kH

g3

@«
2

&

POWER FOR
TEST TONES
350 WATTS RMS

WATTS PER CHANNEL
2

»
2
&

TIME (SECONDS)
M-1

RMS power reserves represent Bob's
insistence that electronic designs should
address real world problems. He rea-
soned that the M-10t must excel at

reproducing those types of power wave-
forms that are most essential to music’s
stunning impact and realism.

First there are the instantaneous peak
transients — the sudden individual attacks
of each musical note which demand atre-
mendous amount of amplifier power.
While these waveforms last less than
1/100of a second, they form the keen
edge of musical reality.

Next come combinant musical crests
of demand from multiple instruments
and their harmonics. These longerterm
power demands usually come and go in
less than a second, yet can tax all but the
most powerful amplifier.

Thus, even at 8 ohms and at extremely
high output current levels, the Carver
M-10t not only delivers over 800 watts
of peak power for momentary musical
transients, but can provide over 350
watts RMS of long-term power for
demands lasting up to 20 seconds. More
power, more current and more voltage
than any other comparably-priced
amplifier.

fistir

THE MAGNETIC FIELD
AMPLIFIER VS. CONVENTION.
Audiophiles, critics and ultimately
other manufacturers have accepted



the wisdom of Bob Carver’s innovative
approach to delivering power in musical J
terms. Yet only Carver has so elegantly
translated theory into practice.

Figure 1 shows the new Carver M-10t
Magnetic Field amplifier. It weighs 20 l
pounds and runs cool to the touch.

Behind it is the outline of the pair of leg-
endary mono amplifiers you'll read more
about below. Even individually, they can
hardly be lifted and demand stringent |
ventilation requirements. And yet, accord-
ing to some of the most discriminating
audiophiles in the world, Bob's new design |
is their sonic equal, '

The ultimate secret lies in the patented {
Magnetic Field Coil (figure 2) employed in |
the Carver M-10t. Instead of increasing
cost, size and heat output with huge stor-
age circuits, Magnetic Field Amplification |
delivers its awesome output from this |
small but powerful component. The result

So last year, he made a bold offer to
the editors of Stereophile Magazine, one
of America’s most respected audiophile
publications. He claimed that he could
make special modifications to his new
amplifier design which would enable it to
sound EXACTLY like any high-priced,
| esoteric, perfectionist amplifier (or
| amplifiers) the editors could choose.

Moreover, his design work would not
happen in his Lynnwood, Washington lab-
oratory, but in a motel room near Stereo-
phile’s offices in New Mexico. And would
match the M-10t's final sound to any con-
tender in 48 hours!

Fg.2 As the magazine put it, “/f it were pos-
sible, wouldn't it already have been done?
Bob’s claim was something we just
couldn't pass up unchallenged”

Out of respect, ethics (and even a little
bit of awe), neither Stereophile Magazine
. nor Carver will divulge the name of the
legendary “world class” mono vacuum
e. Acompact cool- | tube amplifiers that were selected as the

A single Magnetic Field Coil supplants traditional
heavy power supplies.

is a design capable of simultaneous high
current and high vol

running desig,ln that fills your roomwith | M-10t’s contender

sound, not bulk. ' . ) =]
‘ Suffice to say that what transpired in
CARVER S SREATAMPLIFIER | the next 48 hours is high fidelity history. I

makes great reading in Stereophile, Vol. 8,
No. 6, or in the reprint we'll send you on
request.
MUSIC IS THE FINAL PROOF.
The Stereophile evaluation team was
admittedly skeptical (“We wanted Bob to
i fail. We wanted to hear a difference”),

On the merits of its enviable specifica- |
tions and features alone, the M-10t could ‘
easily have become another industry |
benchmark of power, accuracy and
economy.

But Bob is never satisfied. He felt that
his fifth Magnetic Field Amplifier design
should be even more remarkable.

Magnetc Fisld Power Ampidia
CARVER
Mode: M-1.01

g Headoom Low FasRack
Posw Amgiter

\‘ N
/ H
(,.AR\q R Corporation, PO Box 1237, Lynnwood, WA 98046

POWERFUL  MUSICAL

Enter No. 10 on Reader Service Card

!

|
|

¥

!

They drove both amplifiers with some
of the finest components in the world.
Through reference speakers that are
nothing short of awesome.

But it was their ears and carefully
selected music ranging from chamber to
symphonic to high-impact pop that led
them to write, ... each time we'd put the
other amplifier in and listen to the same
musical passage again, and hear exactly
the same thing. On the second day of lis-
tening to his final design, we threw in the
towel and conceded Bob the bout. Accord-
ing to the rules... Bob had won.”

The inquiring audiophile can't help but
wonder if M-10t production models will
sound as good. Ask the man who designed

| it “I promise they will sound exactly the

same. And just as good. In fact, | stake my
reputation and that of our company on it”
SHARE THE CHALLENGE
AND THE VICTORY.
The real winner is you. Because you

' can own world class, superlative efectron-
| ics atreasonable prices by visiting your

nearest Carver dealer. Compare the new
M-10t against any and all competition.
Including the very expensive amplifiers
that have been deemed the M-10t's sonic
equivalent. But even if you can’'t make
that comparison, you won't be surprised

- when the M-10t lives up to every other

i

claim made in this ad. .

What you will be surprised at is just
how affordable this much power, musi-
cality and accuracy can be.

SPECIFICATIONS: Power, 200 watts/channel into
8 ohms 20Hz to 20KHz, both channels driven
with no more than 0.15% THD. Long term, sustained

RMS pawer, 500 watts into 4 ochms, 350 watts into 8 chms.
Bridged Mono RMS power, 1000 watts into 8 ohms. Noise,

-110dB IHF A-Weighted. Frequency Response, +0-3dB 10Hz-

100KHz Slew Factor, greater than 200. Weight, 20 Ibs.
Finish, light brushed anthracite, anodized.

ACCURATE

Distributed in Canada by Evolution Technology



Back in 1941 we were not
yet hearing hi-fi music on
FM radio, because the
source was the 78-rpm disc
in all its lo-fi glory.

mike went dead and the announcer
continued talking, all unknowing, out
squawked a raucous voice from the
fireplace—"Use the other mike, for
cripe's sake!"'—and the day was
saved. It was no more than a cheapie,
four-inch radio speaker but it sufficed.
It played music cues to me when |

broadcast, before my mike was
opened up, and so on.

So—in came that enormous radio-
phonograph with everything—London
or Decca—on it, up the freight elevator
and then laboriously up the studio
stairs. No elevator there. Then the
question: Where to put it? The piano

was very much in the way. Well, of
course, said the Boss, put it in front of
the fireplace. We aren’t burning any
wood. And that is where it went. This,
you must understand, was the Biggest
Boss, the owner of the station, whose
baby this London thing was. He
wouldn't know we had a communica-

Revox Remote
Remote Control

Ordinary infrared remote control is okay, as long as
you're not too remote from what you want to control.
Example: You are listening to your downstairs audio system
through extension speakers upstairs, but the music doesn't
fit your mood. You want to change FM stations, lower the
volume, switch to the CD piayer, select CD tracks, or record

a concert from FM to your cassette
deck. Your remote control probably
can't help up here.

Unless you have a muiti-room re-
mote system from Revox of Switzer-
land. With Revox "remote” remote
control, you can op-
erate your com-
plete system from
rooms throughout
your home. The
palm-sized B205
transmitter
beams your com-
mands—up to 30
in all-through
space to a B206
remote receiver,
which sends
them along to
your living room
system. So you
can match music
to the moment,
whether in bed
or bath, by
patio or
pool.

ship, impeccable performance, and uitimate

STUDEER REVOX

To complement our multi-room remote
technology, we've introduced a
new line of compact, fuli-fidelity

extension speakers, like the
Piccolo/Subwoofer system shown
here. No matter where you listen to
your Revox system, you will experi-
ence music reproduction remarkably
faithful to the original performance.

You'd expect nothing less from a world

leader in both professional and home
audio technology.

Revox audio. For European craftsman-

remote control convenience.

tions speaker in there and nobody was
about to tell him. His word was law. So
the fireplace disappeared behind the
behemoth, which looked just fine tak-
ing up around half the wall.

This was our Biggest Boss indeed, a
high-level merchandiser in several de-
partment stores of note and a general
doer of Good Works that brought him
plenty of notice. He was no radio man,
just the big-shot owner. We didn't real-
ly think he cared a hoot for hi-fi, though
he made much fuss about it in public.
All in all, he was not a popular Boss.

The great day arrived, along with
press and dignitaries. There were
speeches by London people and a
longer speech by Biggest Boss, who
had a way of taking over. Here was the
most revolutionary High-Fidelity Repro-
ducer ever built, and here was FM, the
miracle of radio, et cetera, on and on.
(As a matter of fact it was a good
machine.) At last, with a dynamic wave
of the hand, or similar, he motioned for
the actual demo to begin. And it did.
He beamed. Wonderful! Didn't | tell
you? Following his lead, everyone else
acted mightily impressed. Decca/Lon-
don looked merely a bit confused but
said nothing. We on the staff looked at
each other—and said not a thing. |
knew something was wrong, but | pre-
tended not to notice. If the Boss liked
it, so did I.

Do you know where every bit of
sound for that momentous demo was
coming from? Out of that little speaker
in the fireplace, behind the big ma-
chine, believe it or not. | don't know
how it happened. Somebody was ei-
ther stupid or devilishly clever, making
one of those mistakes-on-purpose,
and | think | know who. For 40 years |
have chortled at the thought. Some
people just need to have their bubbles
pricked—like, perhaps, the Biggest
Boss? | think London knew, but they
were ever so gentlemanly. Not a word.
Poker faces. The Boss never knew the
difference, but we did. A hi-fi mile-

Studer Revox America 1425 EIm Hill Pike Nashville, TN 37210 (615) 254-5651

stone, you'll admit. 4
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MISSION 70

Mission 70

1984’s "Loudspeaker of the Year" in Britain; HI FI CHOICE ““Best Buy"’;
winner of “"Decibel d'Honnzaur" in France; acclaimed “Wunderkind” in
Austria, the Magnificent 70 is an extraordinary state-of-the-art product.

The design objective was to manufacture the most compact loud-
speaker system which was nevertheless capable of reproducing the
extremities of the audible frequency range. This resulted in a true
hi-fidelity speaker system capable of handling musical materials with
exceptional dynamic range, including digital master tapes, and remain-
ing linear at all listening levels. Here we should point out that many
loudspeakers can only create the excitement and dynamics of music
when played at loud levels. In fact, it is a tragedy for the consumer that
most hi-fi systems sound no better than a transistor radio when played
at low levels. Indeed, this is why cheap amplifiers offer a “loudness’’
control to artificially compensate for these inherent weaknesses, and it
requires dedicated manufacturers to avoid such complex pitfalls.

The 70 is manufactured of sandwiched construction to dampen and
distribute enclosure resonances and uses scuiptured MDF for the baffle
board. The bass unit is a high quality 7" Mission product with a unique
cone design and a quality 19mm ferrofluid damped dome tweeter. The
filter is a full multi-component design incorporating Mission’s own
electrolytic capacitors amd low saturation inductors. The driver
geometry is inverted in the novel Mission style resulting in superb three
dimensional stereo stage. The total design is carefully integrated to
result in a wide bandwidth system free of unwanted resonances, distor-
tions, frequency response anomalies and colorations.

As far as measurements are concerned we would briefly touch on the
objective performance of the 70. Whereas the competition for the 70 has
an irregular frequency response often as poor as + 5dB, the 70
measures flat to within + 2dB! When measured off axis it exhibits no
mid band cancellations and at 30° off axis the response is still ruler flat.
The modulus of impedance is very smooth, does notdrop below 6 ohms
and does not suffer difficult phase angles, which in turn makes the
loudspeakers very easy for any amplifier to drive. Measured at 90dB,

MISSION 700.2

e e

i
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2nd, 3rd and all other harmonic distortions remain below 0.5%
approaching amplifier specifications! and some 10 :imes better than
most other loudspeakers 01 the market! The efficiency is 89dB.

The 70s are recommended ‘or use on bookshelves or stands and wit
amplifiers ranging from 20W to 75W per channel.

Mission 700.2

The 700.2 is an updated version of Mission’s famous 700 model —
acclaimed as the world’s fmmest compact speaker system by the techni-
cal press throughout Europe and America.

The unusual drive unit geometry fi-st designed by Henry Azima in the
Mission 700 ensures equal “path leagths’’ to the ear when the speakers
are conventionally positicned. This is an ingenious engineering
principle which makes time aligned and phase-arrayed geometries
unnecessary. The effect of such a design is that at the crossover
frequency point the radiation lobe is directed towards the listener rather
than down to the floor. The proven 700 bass drive unit has been further
refined incorporating a much more powerful motor system to ensure
improved power handling and sensitivity. The frequency response :s
now even more linear at different Jower levels and the highly refined
ferrofluid dome tweeter of*ers greazer headroom before saturation than
the old 700. The drivers are carefu ly aligned and mounted in a 32mm
thick front baffle board. The direct and rigid coupling of the drive urit
chassis to such a baffle board design minimises relative accelerations
and displacements between the two structures ensuring exceptional
transient response. The cabinet itself now offers the unique Mission
construction method of multi-fading, which ensures exceptional
rigidity without increasing fundamental wall stiffness. The objective
here is to lower the resonant frequency of the cabinet so that it is not set
off in the important mid band region.

The 700.2 is a very high performance system offerir.g a rare combina-
tion of accuracy, low coloration, extended dynamic range and a high
power handling. It is recommended for use on bookshelf or stands and
with amplifiers ranging from 20W 1o 100W per channel.

SPECIFICATIONS MISSION 70 _MISSION 700.2 MISSION 7¢
FREQUENCY RANGE: 35Hz—20KHz e  35Hz-2CKHz "30Hz-20KHz
%_ FREQUENCY RESPONSE: 60Hz—20KHz + 3dB ~ 55Hz-2CKHz + 3dB 50Hz—20KHz H
IMPEDANCE NOMINAL: 8ohms ) _8ohms _____8ohms
RECOMMENDED AMPLIFIERS: _  20W-75Watts/Channel — 20W-100Watts/Channel 20W-1C0 Watf
“SENSITIVITY, SPL at 1M, 1W: ~89dB ~ 91dB 92dB s
TWEETER: 19mm Polymer Dome — Ferrofiuid 19mm Palymer Dome — Ferrofluid 19mm Polymé
WOOFER: ~175mm Plastiflex Cone "200mm Carbon/Paper Cone 210mm Plastif
| CROSSOVER FREGUENCY: 2.2KHz — 21KHz - 2.2KHz
| GRILLES Fixed Fixed Removabie
TERMINAL CONNECTIONS: 4mm plug or wire 4mm plug or wirz “4mm plug or
EFFECTIVE VOLUME: “12litres 24 litres 25 litres
CABINET DIMENSIONS: (HxWxD) __ 350x210x210mm — 470x250x270 mm _ ~ 470x250x 271
[ FINISH: = E— Walnut/Black B — Walnut/Black e : Walnut/Black |

R R R R —————————————————SSpmmwRsR T Ty Oasms. %




MISSION 707

Mission 707

The 707 is a brand new addition to tha Mission range. it offers the
inverted drive unit arrangement first Jsa2d in the 700 (for reasons see
700.2). The 707 incorporates Mission’s unique multi-folded cabinet
construction and sophisticated injection moulded baffle toard manu-
factured from polypropylens and natural minerals — the formula not
being made public by Mission. This cor figuration offers optimum
rigidity for accurate transiemt bass response with cortrolled and
minimal resonances in the mid band rzgion. The tweeter is our proven
ferrofluid 19mm polymer dome and -he cverall results are optimum
integration and excellent off axis perfosmance, resulting in Juite
exceptional stereo stage,.

Here we must point out that there is a fandamental design coAflict
between the efficiency and lcw frecuency performance of a bud-
speaker. In the majority of cases efficiency is achieved at the cirect
expense of bass extension, and freqgendy high efficiency systems suffer
very high coloration. Not so with tae n2w generation of Mission
designs. The exceptional motor systams aombined with high quality
cone materials and precision manufacturing processes have enabled us
to offer extraordinary sensitivity and kass extension whils: preserving
the mid band magic of classical Mission speakers. Our spaakers nave
always been acclaimed for lcw coloration, meutrality and transparancy
in the mid band. This is naw coupled tobassextension, with contro and
articulation. Careful attention is paid to tne linearity of both frequancy
response and distortion at different power levels. Consequently the
dynamic headroom is s> great that the loudspeaker systam will not
suffer “saturation” and “‘compression’ at hgh listening levals.

The 707 offers 92dB efficiency for W inout rmeasured at 1 metre anc can
be usec with amplifiers ranging from Z0W ® 100W per channel. R gid,
sand-fil'ed metal Mission stands are asallable for use with this mecdel,
or under special circumstances the 707 may be bookshelf mounted

MISSION 737 RENAISSANCE __ MISSION 770 FREEDOM

MISSION 737 2encissance

B
*

Mission 737 Renaissance

In 1978 when polyoropylene as a cone materal was in its development
stages at the reseerc laboratorias of the Brit sh Broadcasting Corpora-
tion, and other manufacturers were casrving on with conventional
materials, Missior were negotiating the >atent rights for the coming
technical revoluticn. Around the same time Mission became the first
licencees in the worlc for this Eritish patent. Mission’s pioneering
research in this area sesulted in ane of the nost advanced loudspeakers
—the 770. Since then most cther manufactrers have attempted to copy
the Mission desigr with varying degrees of success.

At Mission we have continued to move on. 2fter many years of evolu-
tionary refinements the mast advanced version of the 770 drive unit is
now designed inte our new model 737 Renaissance. The cone mem-
brane for this mocel offers a unigee combination of rigidity, lightness
and acoustic opaquzness. The drive urit s manufactured into an
esoteric die-cast magnesium chassis to imgrove rigid coupling. The
acoustic properties of the cone are such thet they do not allow for
internal reflection an3J standing waves to zorme out of the cabinet and
reach the listener ou: of phase. Furthermene a solid block of Mission
acoustic foam is bdilt into the irside of the cabinet to attenuate such
standing waves. Tae Renaissance cabinet is of precision multi-folded
construction, visco-elastically daraped amc ncorporates our special
MDF baffle board The total system is -eflexed using the Mission
resistive port and resciting in 3xended low frequency and power
handling performance. The Renaissance now possesses many attri-
butes of its predecessor but at substantiallv kower cost.

For this model, as well as the Y7) Freecom and the 780 Argonaut,
special Mission stends are availatle which lack into the loudspeaker
and are offered as an option3l extrz. The Reraissance is recommended
for use with amplifiers ranging frora 30W te 120W per channel.

MISSION 780 ARGONAUT ]

19mm Polyn_\erbane__—__F_erroflu_id

= kb _ 30Hz-20KHz i _ 20MH2-25KHz i _ 20Hz-25KAHz
b __40Hz-20KHz + 3d8B 3 3EHz-20KHz + 3dB _ 30Hz-2CKHz + 3cB 713
e __ 8ohms 8ohms 000 ___4ohms — o b
Channel by 30W-120 Watts/Ckannal 3CW-150 Watts/Channel 50\WW—200 Natts/Crannel

~ 90dB 9zdB 9448

~ 26mm Polymer Dome -~ Ferrofiu d

25mm Polymer Domre ~ Ferrofluid

Dome — Fiwroﬂui_d

x Cone 215mm Polypropy ene Sone 215mm Homopolymer Cone 2 x 215mm Homgpo ymer Reirforced Cones &
VYR T A ~ 2.0KHz - 1.8<Hz |
__Remwovabie B T8 Removable cE Removablie SRR
e 4mm plug or wire __4mm plug or wire 4mm plugor wire |
30 litres 4C litres 50 litres
nm 540 x 250 x 270 mmm LT+ 60x270x300mm 71C x 270 = 300mm___ SotBR
Walnut/Black ____ Walnut/Black Wainut/Bleck 1]




MISSION

Mission 770 Freedom

We are corficent that the 770 Freedom is a wo-thy successor to our
legendary »7C Qur objective in replacing the 770 was to improveon that
model in c2rt3in specific areas. Firstly, we wanted to ensure that the
frequency sange was even more extended. Secondly, our design team
felt that the bass response could be tighter and with greater transient
attack. Thirdly, we wanted to increase the available headroom so that at
high powe- levels the system did not go into saturation. Finally, we
wanted to increase efficiency for the era of digital master tapes

For the mic/t=ss drive unit a3 brand new cone was developed made of
an advanced homopolymer material impregnated with certain minerals
(the formula rot being made public by Mission} to offer optimum mass,
rigidity, Q enc sonic opaqueness — a further advance on polypropylene.
The voice cail is manufactured using high temperature alLminium
former and is carefully ventilated to increase power handling. The
motor syst2mr is exceptionally powerful for the amount of magnet we
have used anc this has been achieved by carefLl geometric design of
the pole piece which in turn is brass plated. This arrangement rasults in
minimal magnetic flux wastages into stray fields. The driver is
assembled inco a sophisticated rigid magnesium die-cast chassis. The
hi%h frequercy unit is carefully designed for extreme power and
exhibits excedtional power/frequency response linearity and no major
saturation at high levels. it is further oil cooled to avoid tembderature
related performance aberrations and for increased seturation
thresholds The cabinet construction is based on Mission’s unique
muiti-folded seometry ensuring rigidity for low frequency transient
attack withoLt coloring the very open and transparent mid band. The
cabinet walle are visco elastically damped to -ontrol and attenuate
resonances énd minimise stray acoustic outpJt to ensure minimal
acoustic phase distortion. The Freedom’s low frequercy behaviour is
totally unusual for a reflex loudspeaker and this has been achieved by
careful int2g-ation of the drive unit Qs in relation to the 37 litres of
internal vdume and the use of the Mission resistive refiex port

On measwement the Freedoms are capable of exceptionally smooth,
highly integsated off axis frequency response as well as the least
amount o distortion we have measured in any other loucspeaker.
Indeed, drver at 30dB mid band distortion is close t0 0.1%!

The Freedbm is a powerful expression of Mission’s experience and
technologv. Subjectively, and when used in conjunction with good
quality arcil ary equipment, the results are exhilarating and most
realistic. The Freedom has optional stands as pictured above and is
r?‘commended for use with amplifiers ranging from 3JW to 150W per
channel.

L

Mission 780 Argonaut

The 780 Argcnaut is & brand new Mission product. It i3 important to
point out at this stage that bty the nature of its dasign the Argoraut
presents emplifiers with both complex and difficult ©ads. Thatisto say,
the characteristic impedance at certain frequencies.can drop to around
3.5 0hms and even though the phase shift angles are keptto a minimum
and for the most part the impedance is purely redgstive, nevertheless
this can present problems for ordinary amplifiers. This means that only
exceptionally well designed amplifiers should be used to drive the
Argonauts otherwise “he sound quality will be poer and the amplifier
could suffer damage. Many good British and American amplifiers,
however, are designec to deal with such loads and all Mission designed
amplifiers, including tne little Cyrus |, are perfectlv capable of driving
the Argonauts.

The Argonauts are tru'y exceptional speakers unmatched by any other
model at any orice. Firstly, for2.83V of input a single Argenaut produces
approximately 94dB o cutput measured at 1 metre Secondly, whereas
speakers of such sensitivity glways lack deep basg, the Argonauts are
extremely well extended in low frequencies. Thirdlv, whareas nearly all
ultra hign efficiency speakers use light paper for their cone material and
suffer the associated colorations, the Argonaut uses madern polymer
based engineering materias and has no significant audible or
measured colorations or distortions. The whole speaker is manu-
factured from MDF rather than conventional chipboarc and the walls
are visco elastically demped.

The Argonaut has many common features with -he 770 Freedom. It
parallels up two of its 8" drive units (see 770 Freedom) for mid/bass
frequencies and the taeeter takes over at 1.8 KHa to handle the high
frequencies. Such low crossover frequency combined with excellent
dispersion characteristics of the tweeter result in brea-htaking stereo
stage such that when the speakers are correctly positioned there is no
audible evidence of point scurce left and right channels. Rather, the
system achieves the true definition of stereo — a sol d thrze dimensional
stage with tremendous front %o back imaging (witheut ary tunnel effect)
and no interrupted lef: to right sound stage. Whan this happens the
speakers effectively “’disappear”. Such 3-D musical stage is then
combined with the Argonaut’'s awesome dynam ¢ range to produce
what Mission designers call Magic!

Special opticnal stands are available from your degler which fix into the
780 and we would recommend these speakers far use only with very
high quality British ard American amplifiers.




Cyrus Electronics

Design Philosophy

The design of a good amplifier remains mo-e obscure and more
complex than the design of any other component in the high
fidelity chain.. Inrecent yeers th= requirements for the operation
of agood amplifier have been the subject of 2xtensive research by
academics and manufacturers alike, result ng in a new
understanding of some of the more important parameters. The
problem is somewhat compounded by the substantial
improvements made to front-end inpu:s such as advanced
"turntable-arm-—cartridge’ combinations, digitally synthesised FM
tunersanc, of course, the zavent of quality compact disc players
such as the Mission 7000. Add tionally, modern loudspeakers
hawe become far more complex n terms of load factor than their
predecessors making the job of the amiplifier increasingly more
diff cult. Hardly any amplifisrdesigned in the 1970s is capable of
driving such sophisticated loudspeakers as the Mission
Argorauts. Indeed, you w llfind that she small Cyrus One drives
complex speeker loads better than many amplifiers with ten times
the power output and sometimes costing ten times as much!
Thesecretlies in appreciation of fundamentzl design parameters,
aswell as ntuitive, somewhat inspirational application of ‘black
art’.

You see, there are serious citferences between live music ard
hi-fi At first people thought hese could be dealt with by
imprcving 20 or 30 simple specifizations, but as these improved
many ‘isteners became more e'ware of tae shortcomings and less
satisf 2d with hi-fi. Indeed. improvements made to certain
specifications have ironically turned out to be detrimental to the
ability of the amplifier to reproduce music.' A prime example of
this is the power output specif cation. For the last 20 years
Japanese companies and other commercial designers hava been
obsessed with giving you morz "Wat:s' for less morey — and
always at the expense of the current capability of the amphfier!
That is to say, for any given pawer supply you have a ‘see-sav/’
relaticnship betwean power output and current drive.  For
example, we could at no extra cost to you or ourselves, have
designed tke Cyrus One with power output in excess of 100 Watts
per channel, and o course at the expense of the currant capabi'ity
of the amphfier. Infact, this is exactly how commercial
manufacturers satisfy the irrelevant and superficial specificaticns
drawn up by their marketing depa-tmants — who have little or no
interest in the sonic excellencz of their products.  Amplifiers with
poo- current delivery are simply noz capaole of drivingthe modern
lougspeaker, and unfortunateby the problem doesn’t just stop
there.

Whereas years ago. using pcor front-erd inguts and highly
distorted loudspeakers, people could not hear the subtle and, at
the same time. important dif°erer ces bstween equipment,

todav such differences are being roticed by a mw‘_
Whereas years ago we were obsessed with such superfi .
protlems as distorton, colouration and power outpct; today we
have the sophistication to res=arch into musical notes
themselves  The coherent reproduction of musicis a funct on of
suct subtle and ethereal qualities that mmany listeners find hi-fi
gives a different, sémewhat disembodied interpretation of the
original live performance.

For example, music may sounc detailed and ‘open’ but
nevertheless sterile and lacking in feeling. A the first encounter
with such ideas the less knowledgesable reader may find the
pheriomena non-scientific anc even absurd. However, through
careful cesearch car-ied out by the designers of Cyrus Electronics
we can demonstrate both scier tifically and musically the validity
of these phenomena. Forinstance, the above mentioned
problem of zmplifier ‘sterility’ s associatzd with, among other
causes, amplifier hysteresis cue to pcor circuit design,
incompetent tooology, or the use of low-grage components.
Take a musical note with a givan decay characteristic.  One high
fidelity system would shorten the decay, cutting the continuity cf
the not2, whilst another wou a ovar decay te such a degree that
it would cause transiant respor:se d2lay tc the leading edge of the

nextnote. The net effect of either aberration weuid be music
whach althcugh not muddied, cooured and dis-orted,
neve-theless may sound uncommua cative, incoherent and
disembodied. You see, wherezs in the 1970s we placed great
emphasis an detail ard information retrieval, tcdey we have
moved 01 beyond such simplistic concepts and are investigating
the t-ue art of the rep-oduction of music.

i we review another area of subjective performance our
extlanation will become more lucid. Take two amplifiers, ore
with uncontrolled, overtlown, rather boomy bass and the
second with over-dampea, rathe- restricted bass. The
subjective aifference between these two amplifiers is that the first
sounds rezher slow and sluggish whilst the second initially scunds
fast and impressive. Hcwever, ootk of them, in tre long run
will sound quite boring and non-musica. The sutjective reason
here is simgly that neither amplifier is capable o* regroducing the
musical time correctly  The first slowsdown the sudjective beat
and tempo i~ the mus:c resulting in a tired and sluggish
performarnce, whilst the second hastens the subjective musical
time 1o sL2F a degree that the reproduction loses e egance ard
majesty.

The importa~t issue here is that rusic in itself is abstract,
intangible and immeasurable, anc the Figh fidel ty chain
extramely complex. The fundamentals of processing music

s gnals through such a cumbersome <eries of ccmzonents,
matenals, interfaces. conversion of energiesetc are notclearly
understocd. Laboratory designs. mathematicel models and
conventiona measurements appear tc be totally inadequate.  To
d=sign on subjective grounds alon2 watld also be dzngerous. o
Therelore wniat is needed is a desagn that satisfies both criteria,
and more importantly introduces the msical dimension.

The genius cf Cyrus designs lies in their ability to transcend the
classical pedestrian ideas of dealing in simplistic specificat ons,
meet the stringent reguirements of the musical com munity, and
Incorporate Music’s spiritual and emozioral dimersion. Inatred
world dom nated by commercialism, consumerismi, designed
obsclescencz and so much mediocrity your Cyrus amplifier wil
touch vour mmind and bring vou breathtaking musical experience
#3r many years to come.

&
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Cyrus|

A British critic wrote “. . . the stunned look on the face of people
who first heard the Cyrus One amplifizr .. ."; aleading Dutch
reviewar wenton 1o say: Cyrus Oneis probanly the best ampliier
at any price, a most respected Amencan reviewer added: the
maore subtle qualities of Cyrus One can on'y be matched by the
finest of American tube amplifiers; and the French critics simply
awarded Cyrus with ‘Decibel D'Honneur’.  Since then we have
continued to read extraordinary independent test-reports from
critics all over the world on this genius of a product. We have
learned of astonished music critics replacing their costly ‘st per-
amps‘ with thelittle Cyrus One. Onecar :herefore only canclude
thatin ts shot mstory, sinceitsintroduction. the Cyrus Cnetas
become both a Reference and a living lecend.

The Cyrus One is based on a revolutionary ¢ rcuit design
philoscphy, details of which are beyond the scope of this
brochure and in any case well guarded secrets. The design'ss
then implemanted with careful attenition t2 circuit topology in
order t minimise the number of com ponents in the signal ath
and reduce their harmful effects. This ‘straight-line’ design is
then manufactured to the very highest standards using
compcnents and materials beyond t-e reach of most
competition. The power transistors, far example, are miitary
grade. ultra-fast and very linear devices especially manutact.red
for Cyrus Elect-onics. Thedriver transiszors are equally prodiLcis
of a Batish military semiconductor manufacturer. World class
Germen produced passive components have been selected
including extravagant polypropylene capacitors, polystyrene
capacitors, and metal filmresistors. The casing forthezmpl fier
is precision injection moulded from a ‘nor-magnetic’, ‘non-
electroconductive’ metal substitute produced by Space D vis on
of Amaricar General Electric.

All spunous ard harmful stages, such as tone-controts and
fiters. headphone and loudspeaker switching, protection
circurts and balance controls have been e.iminated to make the
amplifier a ‘straight-line’, no compromise, state-of-the-art
design. Th=a quality control standarcs are amongst the highestin
the industry where every amplifier 1s testad along nearly 100
pararr-eters on the most sophisticated Hewlett-Packard CAD-
CAM systems available. The result s an extraordinary
achievement called the Cyrus One ir tegrated amplifier, elegant
in appearance, without gimmicks, and capable of producing &
breathtaking and spectacular sound stags when used witaguality
ancillary equipment.

Cyrus Two

The Cyrus Twa is an even more sophisticated amplifier with a
similar philosephy to that of the Cyrus One. The major
differences between the two amplifiers are in the area of greater
power outpu: and even more importantly, sugerior current
delivery capabilities. Furthermore, Cyrus Tw«0 incorporates on2
truly exceptiona moving coil stage with emotasis on noise and
hysteresis facto-s. Indeed, the MC stage is designed to work
with esoteric cartridges often costing many times the price of
Cyrus Two. Another unique feature of Cyrus Two is its akelity to
accept the PSX optional outboard power suogly (not available for
use with Cyrus One) and, when configured w th the PSX. Cyrus
Two is capabile of competing directly with the finest and most
esoteric American ‘super-amps’. Independent test reports nave
frequently suggasted that the only problem w th Cyrus Two s its
modest price tag, which may prejudice the most discerring o
audiophiles whe tend to look only at very expensive equipment.
We suggest tkat you audition the Cyrus Two, possibly combined
with the PSX, against the world's most esoteric equipment
before you makz your final decision.

Cyrus PSX

Given that the circuit philosophy is capable of reproducing magic
and that really is what music is all about, and g'ven that aswe have
already stated, Cyrus Two uses state-of-the-at components and
manufacturing techniques throughout, there s only one athe-
area of potential improvement — and that is ir enhanced powver
supply capabilities.

Whereas the Cyrus Two has a superb internal power supply of its
own, capablecfunbelievable current delivery of 60 amps peak-to-
peak. nevertheless the addition of the PSX can only improve
things further  The PSX is manufactured in a3 similar case to he
Cyrus Two. and plugs into the back of the Cvrus Two via an
ymbilical co-d terminated with an XLR connector. The PSX
transformer has been the subject of two yea's research and
development and is the ultimate in toroidal transformer
technology. The power supply reservoir capacitance is
substantial and again the finest available components have been
used. We are confident that the discerning music lover vz | hot
be able to batter the performance of the Cyrus Two, using
optional PSX outboard power supply. at any price.




Cyrus Tuner

The advent of digital y synthesised tLners 1as substantially
improved the recept on quality of FM broadzasts. A few
problems however continue to persist in the cesign of most FM
tuners. The most serious of these problerms we consider to ke
sivilance in Figh frequencies and poor low-freqLency
performance. Itis common knowli2dge that he low-frequency
performance of tuners lacks authoritv, conzro, definition, and
articulation — especially when compared tc the btest genemt on
CD players.

The objectives of Cy-us Electronics have bzer to produce an
outstanding :uner wnere the FM sezzion does not suffer tha
nagging proklem of ‘spitting” sibilanz2, andtcgive bass notes
their rightful and necessary musical weigh®, tempo, and
authority. The Cyrus Tuneris manufacturedir a case of idetical
dimensions and appearance to th= rest of the Zyrus range, and
will suit the requirements of the perfectiorist audiophile who
owns either a Cyrus One or a Cyrus Two.

The design is based an microprocessor condled digital
frequency synthesised tuning, and orovides 13 FM and 9 MW
presets with C-MOS memory back-ug.  The uni- provides variable
speed up/down scanning, automatic search. as well as manual

B &S
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tuming.  Automatic FM mute is provided to efiinate irritating
inz2rstazion noise.  Quartz-lockad tuning system is adopted for
ul: mate tuning accuracy and minimal frequenzy drift.  An
in“orma:ive Fluorescent Tube C splay electronically generates
digital frequency readout, ‘Tun g’ indication, ‘Stereo’ reception
ard, when selected, preset channel number For finest
recepticn quality under adverse signal conditions the Cyrus Tuner
hes FET frent-ends (dual-gate w -h automatic gain control on FM).
Tre FM mixer oscillator is buf-ered to ensure hich immunity to
inerference, and Ceramic filt=—s are ncorporated for high
selectivity on both AM and FM wavebands. The Cyrus Tuner
offzrs 'Slid ng Stereo’ decoder r-aintaining full channel separation
or strong signals, and changing 3radually to mcno for fullest noise
stppressizn on weak signals. 2LL decoder circuitry produces a
stable auci signal with optimur— channel sepa-ation, and an SISC
fil'er cuts ¢ Jt interference on stereo broadcas:s.

Note: As Tentioned earlier th= products of Cyrus Electronics
exclude harmful protection circuitry to ensure maximum signal
inzegrity.  >lease be extremely careful not to skort the speaker
oLiputs oninstallation

Note: C3moinations of any two Cyrus products produce the
standard reck width of 430mm 1 match your other equipment.
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The Mission DAD 7000 is an advanced third generation
compact disc player and the first of its kind from a quality specialist
manufacturer. In the light of great controversy concerning both the
absolute standard of reproduction from CD players as well as
tremendous variations between the machinas from different
manufacturers, Mission Electronics hung fire until the fundamentals
of the technology had settled and until their own extensive research
programme had resulted in what promises to b2 the world’s most
advanced CD player.

The Mission DAD 7000 is a 4 times over sampling machine
with 16 bit resolution. The machine offers full facilities including
motorised front loading tray with anti-jamming protection, studio
class access time of average 2.5 seconds, full programmability of up
to 99 tracks and in any sequence with repeat capability, queuing to
within one second accuracy, automatic disc read after loading the
CD, high speed forward or backward music search plus fine step
adjustments. The Mission DAD 7000 also offers user-friendly
ergonomics and full infra-red remote control.

Other technical features of the Mission DAD 7000 include two
separate digital to analogue converters for true stereo reproduction,
the unique Philips digital transversal pre-DAC filter as well as
Mission’s own patented post-DAC filtering. This sophisticated two
stage filtering system combined with high sampling frequency
results in a perfect audio band frequency response without phase
shifts and other aberrations and with mathematically near-perfect
impulse response and the associated transient performance. Here it
must be most machines on the market suffer from severe

ase shifts or absolute phase shift, and in most cases
d sy is design eliminating the
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AUDIOCLINIC

JOSEPH GIOVANELLI

Connecting a Power Amp
To a Tape Loop

Q. Iown an integrated amplifier that
has two tape monitor loops. | would
like to add another power amplifier and
connect it to the integrated amplifier.
Can | connect it via the tape moni-
tor?—Keith Ling, Dunwoody, Ga.

A. You should not connect a power
amplifier to your integrated amplifier
via the tape monitor output jacks. The
reason is that the integrated amp's vol-
ume and tone controts would be inop-
erative as far as the second power
amplifier is concerned. Unless there is
a set of pre/main connections on your
integrated ampilifier, | cannot think of a
convenient way to connect the power
amplifier to it.

Inner-Groove Distortion

Q. Please shed light on the problem
of inner-groove distortion, its causes,
and how to get rid of it. | have ob-
served this problem with two turntables
and three cartridges.—Brent Jarvis,
Colchester, Vt.

A. Since a record turns at a con-
stant number of rotations per minute,
the groove’s linear speed (in inches
per second) is greater at the outside of
the disc than at the inside, because
the groove's circumference is greater
at the outside. This means that the sig-
nals at the inner groove are crowded
more closely together, which makes
them harder to track. At the same time,
the inner groove's more sharply curved
radius makes it more critical that the
stylus be exactly tangent to the groove
than is the case at the outer grooves. If
you listen to ctassicat music, you'll find
that many pieces come to loud, crash-
ing climaxes. This places the most
heavily cut signals, which are hardest
to track, at the inner grooves.

Finer edged styli, such as the hyper-
elliptical, MicroRidge, van den Hul or
similar types, can track the closely
packed inner-groove details a bit bet-
ter than other types. If your current
cartridge does not have such a stylus,
perhaps you could get one for it.

Aligning the cartridge so that the sty-
lus is tangent to the groove at or near
the inner grooves is crucial, especially
with these newer stylus types. Some
cartridge makers, such as Shure and
AKG, supply alignment gauges with
their higher priced models. Your turn-

tables probably came with alignment
gauges too, though many such
gauges are rudimentary and hard to
use. There are also a number of good
alignment gauges on the market, such
as Mobile Fidelity's Geo-Disc Telarc's
Omnidisc, and Dennesen's Sound-
tracktor. Or perhaps your dealer might
check and adjust your turntable’s car-
tridge alignment for you.

Destroying Loudspeakers

Q. | keep “knocking out” the dia-
phragms in my tweeters and destroy-
ing the passive radiators in my woof-
ers. My speakers are highly efficient.
Dealers have told me my problem is
that | don't have “clean” power and
that | need a high-powered amplifier.
What are your thoughts?—Fred R.
McCarroll, Harriman, Tenn.

A. Your problem is that you are lis-
tening at such a high level that you are
damaging your speaker systems, ei-
ther by directly overdriving them or be-
cause your power amplifier is driven to
clipping. Clipping will likely damage
tweeters, but it cannot be suspected
as the "instrument of destruction” of
your passive radiators, since these wilt
be damaged only by severe mechani-
cal motion.

You say your speakers are rated as
being highly efficient. Thus, you must
be listening at extremely loud levels
indeed. | do not think that “cleaner”
amplifier power is the answer; tne cure
for your problem is to listen at sound
levels which will save both your loud-
speaker systems and your ears.

Of course, | am assuming that your
system is located in a typical listening
room. If you are operating your equip-
ment in a large theater or hall, that puts
a different light on the matter. Under
those conditons, | think you should
use a second power amplifier and ad-
ditional loudspeakers. By so doing,
you can reduce power input to each
loudspeaker and distribute the sound
more evenly throughout the listening
area.

Impulse-Noise Reduction

Q. Please explain how effective im-
pulse-noise limiters are.—Skip Tilling-
hast, Fredonia, N.Y.

A. Impulse-noise reducing devices
are highly effective if you want to re-
move only transient sounds, such as

pops or ticks. It is the nature of such
sounds which makes it possible for the
cevice to recognize the difference be-
tween them and the music. Not even
sharp, percussive music has the steep
attack that a pop has. If, however, your
problem is steady-state background
sound, the device will be of no use.
Steady-state background noise is usu-
aly removed by introducing a fixed,
high-frequency roll-off, or by introduc-
irg a variable roll-off which is depen-
dent on the instantaneous amplitude of
the pragram. | have heard of some
esoteric comb filters and computer-
aided techniques which have been de-
veloped for dealing with this problem,
but, to my knowledge, these schemes
have not found their way into any con-
sumer audio equipment.

Groove Hopping

Q. When using my turntable, | set
the stylus down ever so carefully, using
the table's damped cueing lever, in the
grooved portion of a record. | never-
theless notice that the tonearm jumps
in and out of three or four grooves
before finally settling down. | hear the
haops as rapid clicks coming from my
sceakers. The same thing happens
when lifting the tonearm, again via the
cueing lever. | am concerned that this
will damage both my stylus and my
records.—Name withheld

A. If the clicks you hear from your
loudspeakers really indicate that your
stylus is groove hopping, | believe you
have a problem with the cueing lever.
If the cam which lifts and lowers the
tonearm is not parallel to the turntable
or if the anti-skating adjustment is seri-
ously off the tonearm may drift rather
than rise and fall straight as it is sup-
posed tc.

It is also possible that what you hear
from your loudspeakers i1s the result of
overdriving your system because of
the strong, low-frequency pulse which
can be produced when the cartridge
touches the surface of the disc. Over-
driven components can produce un-
wanted sound from the system as an
artifact ot the overload.

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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Matthew Polk’s New Generation of Revolutionary TRUE STEREO SDAs

SDA SRS
$1395.00 ea.




“The Genius of Matthew Polk Brings You
A New Generation of Extraordinary Sounding SDAs”

“Mindboggling... Astounding... Flabbergasting”

beresultisalway better than would be
achieved by conventional speakers.”
Stereo Review Magazine

Polk’s critically acclaimed, Audio Video Grand Prix Award
winning SDA technology is the most important fundamental
advance in loudspeaker technology since stereo itself. Listeners are
amazed when they hear the huge, lifelike, three-dimensional sonic
image produced by Polk's SDA speakers. The nation's top audio
experts agree that Polk SDA loudspeakers always sound better than
conventional loudspeakers. Stereo Review said, “Spectacular ...the
result is always better than would be achieved by conventional
speakers.” High Fidelity said, “Astounding. .. We have vet to hear
any stereo program that doesn't benefit.”” Now the dramatic
audible benefits of Polk's exclusive TRUE STEREO SDA technology
are available in 5 uniquely superb loudspeaker systems, the SDA
SRS, SDA SRS 2, SDA-1A, SDA-2A, and the SDA CRS + .

“They truly represent a breakthrough”
Rolling Stone Magazine

Without exaggeration, the design principals embodied in the
SDAs make them the world's first true stereo speakers. When the
big switch was made from mono to stereo, the basic concept of
speaker design was never modified to take into acoount the
fundamental difference between a mono and stereo signal.

What is the difference between 2 mono and stereo speaker? The
basic concept of mono is that you have one signal (and speaker)
meant to be heard by both ears at once. However, and basic
concept of stereo is that 2 much more lifelike three-dimensional
sound is achieved by having 2 different signals, each played back
through a separate speaker and each meant to be heard by only
one ear apiece (L or R). So quite simply, a2 mono loudspeaker
is designed to be heard by two ears at once while true stereo
loudspeakers should each be heard by only one ear apiece (like
headphones). The revolutionary Polk SDAs are the first TRUE
STEREO speakers engineered to accomplish this and fully realize
the astonishingly lifelike three-dimensional imaging capabilities
of stereophonic sound.

How Polk SDAs Achieve True Stereo

Polk SDA technology solves one of the greatest problems in
stereo reproduction. When each ear hears both speakers and
signals, as occurs when you use conventional (Mono) speakers to
listen in stereo, full stereo separation is lost. The undesirable signal
reaching each ear from the “wrong" speaker is a form of acoustic
distortion called interaural crosstalk, which confuses your hearing,

The Polk SDA systems eliminate interaural crosstalk distortion
and maintain full, True Stereo separation, by incorporating two

SDA Signature Reference

System (SRS) - $1395.00 ea.
AudioViaeo 6rand Prix Winner

The finest speaker that Polk manu-
factures. This iimited production
fiagship model combines patented
SDA TRUE STEREO technology with
phase-coherent focused line-source
muitiple driver topoiogy to achleve
new ievels of state-of-the-art imag-
ing, detail, coherence, dynamic
range and bass reproduction.

New SDA-SRS 2 - $995.00 ea.
This new scaled down version of the
SRS incorporates virtually all its
innovations without significantly
compromising its awesome sonlic
performance.

SDA 1A - $695.00 ea.
AudioVideo Grand Prix Winner

A beautifully styled, fuli size floor-
standing system combining Polk's
state-of-the-art components with ex-
clusive TRUE STEREO technoiogy for
extraordinarily lifelike sound. It is
now availabie In vinyl at a new lower
price. High Fidelity said “the Poik
SDA 1 Loudspeaker provides startling
evidence of the audio industry's es-
sential creative vitality.”

New SDA 2A - $499.00 ea.
AuvdioVideo Grand Prix Winner

The new SDA 2A is a full size fioor
standing system which incorporates
maany of the latest refinements in SDA
technoiogy deveioped for the SRS
models. It represents an extraordi-
nary value which combinas spec-
tacular SDA performance with a
remarkably affordabie price. High
Fidelity said iistening to the SDA 2 is
*an amazing experience.”

New SDA CRS + ~ $395.00 ea.
AuvdioVideo Grand Prix Winner

The new SDA CRS + is the worid's
best sounding bookshelf loudspeaker
and now incorporates many of the
latest refinements in SOA technology
developed for the SRS modeis. it
combines the extraordinarily lifelike
three-dimeasional sonic performance
of Poik's patented SDA technology
with a handsome enclosure (stand or
sheif mountabie) of attractively mod-
est proportions. Stereo Review said
the CRS is “an impressive achieve-
ment”,

High Fidelity Magazine

completely separate sets of drivers (stereo and dimensional) into
each speaker cabinet. The stereo drivers radiate the normal stereo
signal, while the dimensional drivers radiate a difference signal
that acoustically and effectively cancels the interaura! crosstalk
distortion and thereby restores the stereo separation and imaging
lost when you listen to normal *“mono” speakers. The sonic
benefits are remarkable.

“Breathtaking...a new
world of bi-fi listening”

Stereo Buyers Guide

“Mindboggling...astounding...flabbergasting”
8
High Fidelity Magazine

Words alone cannot fully describe how much more lifelike SDA
TRUE STEREO reproduction is. Reviewers, critical listeners and
novices alike are overwhelmed by the magnitude of the sonic
improvement achieved by Polk’s Stereo/Dimensional technology.
You will hear a huge sound stage which extends beyond the
speakers and beyond the walls of your listening room itself. The
lifelike ambience revealed by the SDAs transports you to the
acoustic environment of the original sonic event. Every instrument,
vocalist and sound becomes tangible, distinct, alive and firmly
placed in its own narural spatial position. You will hear
instruments, ambience and subtle musical nuances (normally
masked by conventional speakers), revealed for your enjoyment by
the SDAs. This benefit is accurately described by Julian Hirsch in
Stereo Review, *...the sense of discovery experienced when playing
an old favonte stereo record and hearing, quite literally, a new
dimension in the sound is a most attractive bonus. ..” Records,
CD’s, tapes, video and FM all benefit equally as dramatically.
“You owe it to yourself to audition them”

High Fidelity Magazine

SDAs allow you to experience the spine tingling excitement,
majesty and pleasure of live music in your own home. You must
hear the remarkable sonic benefits of SDA technology for yourself.
You too will agree with Stereo Review's dramatic conclusion: “the
result is always better than would be achieved by conventional
speakers. .. it does indeed add a new dimension to reproduced
sound.”

polkiaudio)

The Speaker Specialists ©

1915 Annapolis Road, Baltimore, Maryland 21230

Where to buy Polk Speakers? For your nearest dealer, see page 118.

Enter No. 25 on Reader Service Card



DIGITAL DOMAIN

KEN POHLMANN

AN INTERIORESTING SUBJECT
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hat ties together left and right
hemispheres, pairs of ears
phantoms, loudspeakers, and
your head's shadow? The answer s
psychoacoustics. What does psycho-
acoustics have to do with digital au-
dio? Increasingly a lot, as the myster-
ies of this largely unexplored area are
being revealed and exploited by the
signal-processing clout of digital audio
techniques. Let's define psychoacous-
tics and consider specific examples of
its principles in action, a side trip In
preparation for understanding digital
signal processing's eminent impact on
psychoacoustics
Despite all the talk about pressure
functions, velocity of propagation, and
colliding molecules, the real business
of sound takes place inside our heads
at the ear/brain interface. Until they are
perceived, all sounds are merely aca-
demic concepts. Acoustical percep-
tion explains our subjective response
to anything we hear; it is the ultimate
arbitrator in acoustical matters be-
cause it is only our response to audio
which fundamentally matters. Psycho-
acoustics seeks to reconcile acousti-
cal stimuli—and all the objective scien-
tific and physical properties which sur-
round them—with the psychological

responses which they evoke in individ-
ual listeners

The ear is a very sensitive organ
The mental judgments which result
when it is coupled to the interpretive
powers of the brain form the basis for
all the enjoyment we experience from
sound and music. Compared to the
physical properties of sound, psycho-
acoustics presents formidable oppor-
tunity for basic research into such fac-
tors as aural associations, the effect of
musical training, attentional ability, and
organization of memory for musical in-
formation. In addition, while many re-
sponses are common to all listeners,
any single listener's overall response
to what he or she hears is a unique
reflection of individual experience

The basis of psychoacoustics and
all aural perception is the ear/brain
system, composed of two ears and two
brain hemispheres. It is a wonderfully
complex machine, and while some of
the simple mechanisms are fairly well
understood, the system itself is still
largely a mystery. Normal left and right
ears do not, as far as we know, differ
physiologically in their capacity for de-
tecting sound, but their respective
right and left brain halves certainly do.
Each of us has one brain (more or

less), but the two halves loosely divide
the brain's functions.

Interestingly enough, and also mys-
teriously enough, the connections from
the ears to the brain halves are
crossed—the right ear is wired to the
left brain half and the left ear to the
right brain half. There is some overlap
In the connections, but the primary
links are crossed. That leads to an in-
teresting question. It has been found
that the left cerebral hemisphere pro-
cesses most of our speech (verbal)
information. Thus, the right ear is per-
ceptually superior for spoken words
On the other hand, it is mainly the right
temporal lobe which processes melod-
ic (nonverbal) information. Therefore
we are better at perceiving melodies
heard by the left ear. Should Congress
pass a law placing music on the left
loudspeaker, and lyrics on the right?
Nobody really knows—aspiring Nobel
Prize recipients, take note.

All of this raises many questions, in-
cluding one of basic design. Specifi-
cally, why do people have two ears?
With one good ear we can fully per-
ceive amplitude, frequency, loudness
and timbre. But primeval man needed
two ears for localization—that is, to
know what direction the man-eaters
were coming from. Today, of course
modern man still desperately needs
two ears—otherwise his headphones
would fall off.

Localization provides a fine subject
for demonstrating psychoacoustics In
action, and for showing both the so-
phistication and the simple-minded-
ness of the ear/brain system. The ear.
brain uses four main cues to localize
sound: Relative intensity, time of inci-
dence, phase, and complexity of
waveform. Provided that two ears are
available (and two are needed for lo-
calization), relative intensity difference
is perhaps the most important cue. A
sound from one side will have greater
intensity at the near ear because of the
inverse-square law, which dictates that
sound attenuates as it propagates. In-
tensity is also influenced by the head’s
acoustic shadow; high frequencies will
be blocked by the head, and will thus
be further attenuated at the far ear.
This effect is important at frequencies
above 1 kHz but is insignificant at low-
er frequencies because long wave-
lengths tend to bend around the head.
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ANNOUNCING THE CBS COMPACT DISC CLUB

ANY 2 COMPACT DISCS FOR *1.00......

—

DIRE STRAITS

BROTHERS
| N ARMS
340323 336222
| PRINCE AND THE |
REVOLUTION |
PARADE
‘ ‘ "
4

k. (_

344242

344135 343947
338616. Miomi Vice—Music 323261, Lionel Richie
From The Television Series.  Can't Slow Down.

G.Frey: =l You Belong To The  All Night Long; Stuck On
Gity; mony more. (MgA) ou, F?r.'.; efc. (Motowr
339903. The Cors- 340182. Philip Gloss-
Greatest Hits. Tonght She
Comes; Drive, more. {Elektra)
341263, Enoch Light & The
Light Brigode —Big Bands
Ot The Thirties. Begin The
Begumne; more. {Project 3)
322008. Linda Ronstadt &
The Nelson Riddle Orch—
Whot's New. {Asylum|

335547 Berlioz:

Barenboim, Berhn Phil.

Reckless. #
o You, etc (A&M)

The age of CD sound is here-—ond
you have o prachcal new way to find the
CDs you wont. As your introduction to the
CBS Compact Disc Club, you con choose
any 2 CDs listed in this ad for just $1.00
fillin and mail the application—we'll send
your CDs and bill you for $1. You smply
ogree to buy 2 more CDs {at regulor
Club prices) in the next year—and you
may then cancel your membership anytme
ofter doing so

How the Club works. About every
four weeks (13 tmes a year} youll recerve
the Club's music magazine, which
describes the Selection of the Month for
your musical interest.... plus many exciting
alternates.

If you wish to receive the Selechon of
the Month, you need do nothing—it will
be shipped automatically. If you prefer an
alternate selection, or none at all, fill in the
response cord always provided and mail
itby the dote specified. You will always

Selections with two numbers contain 2 CDs and count os 2—so write in both numbers.

CBS COMPACT DISC CLUB:Terre Haute, IN 47841 |

THE ART OF EXCELLENCE

Mishima. Original music
fromthe film. [Nonesuch

Symphore Fantastique.

{Digital—CBS Masterworks}

331264. Bryan Adoms—
rhn Heaven; Run

CHOOSE STATE-OF-THE-ART SOUND
IN THE LATEST CD RELEASES.

ORIGIMAL SOUNMD TRACK

BILLY JOEL
GREATES]

HITS - ‘ ‘

-
336396-396390 (2 CDs)

| ROLLING STONES

343293

| wrnton MARSALIS |
TOMASI / JOUVET
TRUMPET CONCERTOS
| S,

RUTHLESS 1
PEOPLE -
Peaturing ™
BALLY JOEL
BRUCE
SPRINGSTEEN
MICK JAGGER
DAN HARMON
1 EDCE OF HEAVEN
345892 341677 346270
CLAUDE BOLLING'S [ GOLD & PLATINUM |
SUITE FOR CELLO ns PONTERSISTERS VO 2
& JAZZ PIANO TRIO HUEY LEWIS AND THE NEWS
YO-YO MA, CELLO oL hie
- - o " TEARS FOR FEARS
Y oy WA P YOX
SADE * JOMN WAITE
™ SOAY
raLL & OATES
REQ SPEEDWAGON
14 GIANT HITS
339226 322147 344408

343160. Beethoven:
Symphony No. 9 (Choral).
Bruno Walter, Columbia
Sym. [CBS Masterworks)
318089. Michoel Jackson—

341073. Steely Don—

A Decade of Seely Dan.
Reeling In The Years; Hey
Nineteen; more. (MCA]
337279. Placido Domingo —

336578-396572. Bach:
FAute Sonotas—Rampal,
flute; Pinnock, harpsichord,
etc_{Counts ns 2—Digital
CBS Master works

328740. Mozoart: Piano Con-
certo No. 26 {Coronation);

s. Murray Perahio and
English Chomber Orchestra
(Digital-CBS Masterworks)

Thriller. Billy Jean, Tha Grlls  Save Your Nights For Me. 314443. Ne'| Diamond's 12 219477 Simon & Garfunkel's
Mine; et {Epic) Love songs. (CBS Greatest Hits, Vol. 2. You §reo'_es’ Hits. £l Condlor

27 3409. Beethoven: Piono
Sonatas Viadimir Horowitz
Floys: Afposs:onoro. Moon-

hght Pothetique (Columbia)

320499. The Police—Syn-
chronicity. Winner of three
Grammy Awards! (A&M)|

288670-39867 7. Barry
Manilow—Greatest Hits.
Ifs A Miracle; Mandy; etc
{Counts os 2—Anista)
322024, Huey lewis & The
News— Sports. Bad Is Bod;
Heart & Soul; etc. (Chrysals,

Dorit Bring Me Flawers {with

Barbra Streizond); etc
Columbiol

340760. Stevie Nicks—
Rock A Little. Top 10 Talk
To Me, { Can't Wat

nile cut; etc (Modern,

Fasq, orniage QOver Ir

Woters, etc (Columt;nz:

ise

DIGITAL AUDIO

have atleast 10 days in which to make
your decision. If you ever receve any
Selectonwithouthaving 10 days to
decide, you may return it at our expense.
The CDs you order during your
membership will be billed ot regular Club
prices, which currently are $1498 1o
$1598—plus shipping and handling.

r CBS COMPACT DISC CIuB 1
PO. Box 1129, Terre Hawte, Indiona 47811-1129
Please accept my membership application under the terms outlined
in this advertisement. Send me the 2 Compact Discs listed here and
bill me only $1.00 for both. | agree to buy two more selections at
regular Club prices in the coming year—and may cancel my
membership at any tme after doing so

Do you have o VCR? (Check oneJO Yes [ONo 779/F86
Do you have a credit cord? (Check one) O Yes ONo

Ths offer 1s not avarlable in APQ) FPQ Alaska, Hawar, Puerto Rco please write for
delails of olternaive ofer

Note. All applicanons are subject to review The CBS Compact

Drsc Club reserves the right to reject any opplicotion

return everythln% within 10 days and you
will have no further obiganon. So why
not choose 2 CDs for $1 nght now.

[Multiple-unit sets may be somewhat l ,.S:,“;'?
higher) After completing your enroliment e :
agreement yfou mcéy czéncel membership | MQy main musical interest is icheck onek:
at any time; It yoy decde to continue as a BV TOY (TWys C100se Tom edher CaTegory!
member, youll be eligible for our money- l Mr Sleadizer  Eletie
saving bonus plan. itlets youbuy one CD 1 e
at hoﬁpnce for each CD you buy at | Mss . -
regular Club prices
10-Day Free Trial: Wellsend details | Address Apt —
of the Club’s operation with your I e
ntroductory shipment. If you are not v
sanshed for any reoson whatsoever, just ! State Zp
I
|
|

I
|
I
I
I
I
I
|
Mrs |
|
I
|
|
I
I
I



If you have two ears, you
are a bona fide spatial
localization expert, with

a marvelously complex
decoding machine beneath
that $8 haircut.

The second cue, time of incidence,
exercises the brain's computational
power; the brain rapidly calculates
time differences of less than a few ten-
thousandths of a second between one
ear and the other. The ear nearest to
the sound receives the sound first, a
cue to its direction of origin. This cue
would be ineffective for a steady-state
continuous tone, but is highly useful for
any changing waveform.

The other two cues are near relatives
of the first two. With continuous tones,
the brain seems to compare the phase
between the two ears. The greater the
calculated phase difference, the fur-
ther to one side the sound's origin ap-
pears to be. Of course, this cue is
frequency-dependent, occurring only
where the path length between the two
ears is a wavelength or less. In addi-
tion, there is some evidence that the
ear is not sensitive to phase informa-
tion outside the midrange band.

Finally, the complexity of the wave-
form plays a part. The head attenuates
high-frequency components and not
lower ones, and the brain perceives
the resulting timbre differences be-
tween the ears—the more distant ear
hears less high-frequency information.

Thus, lower frequencies are local-
ized primarily by time of incidence or
phase between the two ears, while
high frequencies are localized by am-
plitude difference. The shape of the
outer ear helps to determine front/back
localization. Slight head movements
which shift the ear/brain’s placement in
the sound field also help in decipher-
ing the cues.

A pair of loudspeakers (or head-
phones) provides a perfect laboratory
to study the psychoacoustics of local-
ization. When sound is produced from
the left speaker, our ear/brain uses the
four cues to determine the left-hand
direction of origin; likewise for the right
speaker. But when equal sound is pro-
duced from both speakers, a fairly
amazing phenomenon takes place: In-
stead of localizing sound at the left and
right speakers, our highly-evolved ear/
brain decides that the sound is coming
from the empty space between the
speakers, even though other sensory
organs such as our eyes clearly show
that nothing is there. (However, local-
ization is sharper in a darkened room.)
Each ear receives the same informa-

tion, and that information is stubbornly
decoded as coming from straight
ahead. Our interpretation of the cues
leaves us no choice. We have created
a phantom image.

The ear/brain’'s gullibility in creating
phantom images is the keystone of ste-
reo reproduction. When the correct
spatial information is recorded along
with the music. the ear/brain decodes
it to recreate the panorama of a sound
stage. As some die-hards enjoy point-
ing out, stereo is nothing more than
two-channel monaural. The rest is
purely interpretive.

The principal device used to accom-
plish stereo encoding is a panning po-
tentiometer, or pan pot. By varying the
information of the localization cues,
phantom images may be placed any-
where along the line between two
speakers. A pan pot functions some-
what like the balance control on a
home stereo; when rotated, it varies
the relative amplitude of the signal be-
tween two channels. The ear/brain
subsequently uses those amplitude
cues to determine localization. and
presto--the image appears to move.
It's only an illusion, but a pretty good
one. Of course, it works best with
sounds that fit the ear/brain's ampli-
tude-cue criteria. As we've already not-
ed. high frequencies are the best can-
didates; low frequencies are more diffi-
cult to localize. Stability of placement is
also dependent on the timbre of the
waveform, the interaction with other
signals present in the individual loud-
speaker, the effects of listening-room
acoustics, and, of course, listener
placement.

But amplitude is only one of the cues
the ear/brain uses to determine local-
ization. What about time of incidence?
Indeed. time cues may also be used to
create phantom images. If equal-am-
plitude signals are supplied to our
loudspeakers at the same time, the
phantom image appears in the middle.
But if a time delay of up to 2 mS is
introduced to one speaker, the sound
will appear to come from the earlier
speaker and the later speaker percep-
tually disappears. This nifty bit of psy-
choacoustics is known as the Haas
Effect; it states that the ear/brain is
drawn to the earlier source, ignoring
the later one. The effect is good for
delays up to about 40 mS. With longer

delays, the ear/brain has time to realize
the trick, and perceives the two sounds
as discrete impulses. Delays as short
as 2 mS shift the sound partway be-
tween sources. So, by playing with
such short delays, we may move the
phantom image along the line between
our two sound sources, our ear/brain
obediently using time-of-incidence
cues to create the phantoms.

Of course, localization cues can also
be obtained the old-fashioned way.
When a pair of spaced-apart omnidi-
rectional microphones is placed in
front of an orchestra, the orchestra’'s
spatial information is encoded free of
charge. For example, the sound of the
violins will be picked up by both micro-
phones, but the violins are closer to the
left microphone than to the right, so
their sound output will be louder at the
left microphone and will arrive there
earlier.

When the two channels are repro-
duced, the amplitude and time-of-inci-
dence information encoded along with
the music will cause our ear/brain to
place the violins on the left. Likewise,
the rest of the orchestra members will
seem to be seated in their respective
chairs between our loudspeakers. In
addition, combinations of cues such as
amplitude, time of incidence, hall re-
verberation, and high-frequency atten-
uation create information of depth,
placing the woodwinds behind the cel-
los and the percussion behind the
woodwinds.

If you've got two ears, you are a
bona fide spatial localization expert.
Specifically, what you have under-
neath that $8 haircut is a marvelously
complex decoding machine, obedient
to many kinds of aural cues. Of course,
when listening to a recording, you are
largely constrained by the accuracy of
the aural cues that it presents—to the
degree that they are imperfect, they
limit your psychoacoustic enjoyment of
the recording.

Enter DSP—Digital Signal Process-
ing. With high-speed number-crunch-
ing techniques performed in the digital
domain, the caliber of those cues can
be greatly improved, as we'll see next
month. Meanwhile, consider this prob-
lem: If your stereo system supplies all
the acoustical cues of a concert hall,
are you listening at home or in the

concert hall?
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THINK OF IT AS THE
WORLD’S SMALLEST DIGITAL PLAYER.

Now you can take the dynamics of
digital performance anywhere. \With
TDK HX-S. It captures the purity and
nuances of digital sound like no ather
high-bias audio cassette.

Specifically designed to record
digitelly-sourced materials, HX-S offers
four times the magnetic storage capa-
bility of other high-bias cassettes avail-
able today. Plus unmatched high
frequency MOL (Maximum Outptt
Leved for optimum performance.

With all this going for it, HX-S does .
more than step-up your pocket-sized -
player. It also acts like fuel injection for \
your car audio system. And it canturn
a boambox into a portable music nall.

TDX HX-S. One small step for cigital.

One giant leap for music-kind.
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BEHINDTHESCENES |

BERT WHYTE

DELAY DELIGHTS

Yamaha DSP-1 Dlgital Sound Field Processor

he latest Summer Consumer

I Electronics Show in Chicago

marked the 20th anniversary of

the CES. The occasion was noted with

appropriate fanfares and celebrations

but a concatenation of unfortunate cir-

cumstances cast something of a pall
on the festivities.

First, an attendance record would
have been a nice anniversary present
but this didn't happen. Second, all
through the show there was an under-
current of unease and apprehension
Dealers, having endured rather flat
sales during the first part of the year
were confused and concerned about
the apparently ongoing dollar/yen cri-
sis. With the yen rising better than 30%
against the dollar, the price structure of
Japanese-made equipment has been
chaotic, with virtually no stability. It is
an unsettling situation, to say the least
that most certainly put a damper on
what should have been a really upbeat
event

To add to the muddied state of af-
fairs, JVC and Sony traded barbs in
support of their respective VHS-C and
8-mm camcorder formats. Several
product categories in which new tech-
nology might have given a lift to the
market didn't surface, notably R-DAT
and CD-I (interactive CD). Sony did

I
privately preview an R-DAT recorder ]
but no concrete plans to market it were |
put forth.

However, in spite of the lack of in-
dustrywide new technology, the show |
did feature significant advances em-
bodied in a number of audio products
with a polite bow to video technology
as well.

About a dozen years ago, Bob Berk-
ovitz, a very clever fellow who had
been with Dolby Labs, was working for
Acoustic Research in Canton, Mass
There, he came up with an absolutely
fascinating concept. Bob got some of
the bright young people at nearby MIT
to do an acoustic analysis of Boston's
Symphony Hall, and to store in com-
puter memory the early reflections and
other acoustic parameters characteris-
tic of that famed concert hall. Then, at
an AES convention in Los Angeles,
Bob set up a room with 16 very small
AR speakers placed around its perim-
eter. Tape recordings of music were
played and processed through the
computer's acoustic "model” of Sym-
phony Hall. The results were sensa-
tional, presenting a degree of realism
and an illusion of true concert-hall
presence never before achieved in the
reproduction of music. Unfortunately
the powers that be at AR didnt think

the idea could be developed into a
saleable product—and | guess In ret-
rospect it was something whose time
was yet to come. The concept of con-
cert-hall synthesis would have to wait
until advances in computer technology
made it feasible

Well, friends, the time is now—it has
arrived! One of the hits of this SCES
was Yamaha's DSP-1 Digital Sound
Field Processor. In some ways, this
fascinating new product was made
possible by CD technology and by the
burgeoning interest in Dolby Surround
Sound processing for encoded video-
cassettes and videodiscs

The DSP-1 uses VLSI chips that
were developed by Yamaha, and 2
megabits of ROM memory capability is
built into the unit. High-density memory
iIs necessary, for in the DSP-1 are
stored the acoustic characteristics of
16 different listening environments
This includes concert halls, churches
with moderate and long reverberation
periods, nightclubs, discos, etc

Yamaha developed a single-point,
four-microphone analysis technique to
determine the acoustic parameters of
concert halls, most specifically the ear-
ly reflections between 10 and 100 mS.
Using a starter's pistol to create a
pressure wave in the hall, the special
microphone array and associated
equipment can pick up and record re-
flected energy out to 22 early reflec-
tions. Yamaha analyzed the acoustic
personalities” of tamous concert halls
and other sites throughout the world,
and stored this mass of data in the
DSP-1's ROM chips. Operating at the
same 16-bit quantization and 44.1-kHz
sampling rate as the Compact Disc
the VLS| chips can provide up to 88
early reflections

With the DSP-1, the optimum play-
back setup for concert-hall synthesis
requires a six-speaker array: The pri-
mary stereo pair in the normal frontal
position, plus another pair of speakers
flanking the primary pair and a third
pair at the rear of the listening room
(Of course, the two extra pairs of
speakers require amplification, and
Yamaha has a new four-channel ampli-
fier, the M-35, which provides 20 watts
to each of the four outputs.)

In use, the DSP-1's wireless remote
control—but not the front-panel con-
trols—can be used to choose any of
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key “actors affecting a speaker’s

sound quality — was exceptionally
uniform and smooth v
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. In this (American Acoustics)
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way ® shouid be, to obtain low
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Jown into the deep bass

*“This ties in with the primary
goal American Acoustics has set
for Digital Series speakers:
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in short, this (the
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those who want to be able to play
their mrusic loud without coloration
or distortion and without having to
buy & 1uge amplifier. It you’'re in
that caegory, you certainly should
g:ve the D-8500 a serious listen.”
As reviewed in the June ‘86
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warranty.
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Though there were no
broad-based leaps in new
technology at the SCES,
individual products did
show significant advances.

the 16 listening environments stored in
memory; the acoustic characteristics
of the original halls will then be synthe-
sized from the stored data and pre-
sented through the two extra pairs of
speakers. In addition, each hall's basic
parameters (such as room size) can be
modified with the remote control ac-
cording to the desires of the listener

Needless to say, the extra quotient
of realism provided by the DSP-1's
concert-hall synthesis was wowing
everyone at the Yamaha demonstra-
tion. Delivery of the DSP-1, which also
is a superior device for Dolby Surround
processing, was slated to get under-
way at just about the time this issue
goes to press, at a price of $850.

| have always been a staunch sup-
porter of the use of time delay in in-
creasing the spatiality and dimension-
ality of music reproduction. | have
been using the Benchmark system for
years, and in my opinion it certainly
was the best ot the so-called “bucket
brigade” or charge-coupled, analog
time-delay devices. Many audiophiles
are on a constant quest for these long

B & W Matrix 1, Matrix 3, and Matrix 2
loudspeakers

out-of-production Benchmark units
Well, they can save their energy and

satisfy their desire for a time-detay unit

with Sony’'s superb new SDP-505ES

Dolby Surround processor. Both use
PCM digital technology, with the same
16-bit quantization and 44.1-kHz sam-
pling rate as that used by Compact

This unit combines time delay with a

Sony SDP-505ES Digital Surround Processor

DIGITAL

achieve the same high quality of sound
in respect to frequency response, dis-
tortion, wide dynamic range and sig-
nal-to-noise ratio.

With individual controls for left and
right channels, the SDP-505ES pro-

| vides stereo delay of 0 to 90 mS, ad-

justable in 0.1-mS increments. There is
also a preset “hall" mode which has a
30-mS delay plus added reverbera-
tion. There are three memory positions
which can be programmed with select-
ed delay parameters. The unit's Dolby
Surround processing is wholly digital,
with delay adjustable from 10 to 30
mS, and there is a built-in pink-noise
generator for setting Dolby mode and
the level of front and rear speakers. A
surround-sound level control is provid-
ed, as is a master control for all chan-
nels. A 15-watt-per-channel stereo am-
plifier is built in for powering side- or
rear-channel delay or Dolby Surround
speakers.

| have been using a prototype of this
SDP-505ES and can tell you that the
stereo delay line is absolutely top-rate
it is dead quiet, has extremely low dis-
tortion, and is exceptionally smooth. |
use it with speakers reflecting off the
walls on each side of my listening posi-
tion, and the illusion of concert-hall lis-
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Sony’s SDP-505ES stereo
delay unit is absolutely
top-rate—very quiet and
smooth, with extremely
low distortion.

tening is dramatically increased. The
SDP-505ES will be available by the
time you read this, at $700

Sony also introduced a significant
new PCM digital processor, the PCM:-
601ESD. This has all the features of the
F1 portable PCM processor, plus a
digital input/ouput interface which en-
ables the unit to communicate with
Sony 1610 or 1630 PCM recorders
and, with an accessory board, to be
used for digital editing. In other words
this processor can be used for remote
location recording, and since the op-
tional interface board will permit edit
ing, it can be used for regular commer-
cial recording

In this respect, another important
feature of the PCM-601ESD is what
Sony calls an OVC (optimum video
condition) control. This system con-
stantly “reads” the output signal of the
companion VCR recorder; if any error
conditions are detected, an adjust-

PCM-601ESD will be available as you
read this, at a price of $1,400

B & W celebrated its 20th anniversa-
ry with one of the most dramatic and
significant advances in speaker tech-
nology in many years. They have intro-
duced three new loudspeakers, each
of which uses what B & W calls a Ma-
trix enclosure. Long-time readers know
that | have discussed the deleterious
effects of enclosure resonance num
berless times. | certainly endorse any
form of anti-resonant cabinet treatment
that will attenuate the coloration which
so degrades music signals. The engi- |
neers at B & W have always been
acutely sensitive to this problem of res-
onant coloration, which has proven so
recalcitrant over the years. About three
years ago, they undertook a research
program to address this problem. With
the use of laser interferometry, all man-
ner of enclosure materials, from com- |
plex laminates to concrete, were inves
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A cellular insert is used

tiffen

ment corrects the data flow for maxi- | tigated and found wanting in various | B & W's Matrix cabinets. The cells are
mum performance and stability. The | respects. Like many great inventions l then filled with acoustic foam
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Inside the Matrix enclosure, the
cellutar insert's cross-members are
bonded to grooves in the inner wall

R e T Sy

The material that B & W
uses to enclose its new
Matrix speakers is said to
far surpass any other in
terms of rigidity and
freedom from resonance.

B & W's solution to the problem of en-
closure resonance turned out to be a
basically simple idea. Simple, but oh
so elegant!

The Matrix enclosure, conceived by
B & W engineer Laurence Dickie, is
made of a rigid material with high
damping qualities. The material is
fashioned into a series of interlocked |
perforated pieces that form a cellu ar,
honeycomb. The cross-members form-
ing the cells have many vertical and |
honzontal planes, and the end sec-
tiors have a high degree of stiffness
These cell ends or "planes” are f!ttedl
to corresponding grooves on the inner
wal's of the high-density particleboard
enclosure panels, then bonded in

At the press conference where the
three Matrix speakers were demon
strated. | rapped on the enclosures
and they seemed to be as solid, un-
yielding, and inert as a block of gran
ite. In playing music of the type which
features Fender bass, plucked acous
tic bass, or bass synthesizer tone, al
ol which tend to excite enclosure pan-
els into boomy reasonances, the ab-
sence of such effects in the Matrix

speakers was dramatic, and the sheer
cleanness of the reproduction was a
revelation

There is much more to the Matrix
story—for instance, they incorporate
new drivers with special cones and
baskets. and new crossovers w

place. The many cells of the honey- | soon have the Matrix 1 (the smallest)
comb are filled with acoustic foam. The | and Matrix 3 (the largest) speakers
| result is a remarkable loudspeaker en- | and will bring you a fully detailed re
closure that. according to laser inter- | pert. The Matrix 1 is $499 each, Matrix
— | ferometry and accelerometer measure- | 2 is $699. and Matrix 3. $999

| ments, far surpasses any known enc [ Next month-—more significant new
sure material in rigidity and freedom | examples of audio technology seen at
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oY 2 e - 1 — S J

Our new UX tapes deliver
higher highs, lower lows and
wider dynamic range.

If you're going to histen to music at all
you may as well get it all. No matter how
high or low, how loud or soft. Captured so
faithfully that trying one of these new
tapes at least once 1s something you owe
yourself. And your music

Each of these four new UX tapes rep
resents the kind of advancement of music
reproduction you've come to expect from
Sony UX-ES, for instance, offers the best
frequency response of any Type I tape
we've ever formulated. Yet UX-PRO actually
goes one better with a ceramic tape guide
that y1elds the most incredibly quiet tape
housing Sony has ever produced

Sony UX tapes. Now when a musician
really extends him

self, so will your tape S ONY»

THE ONE AND ONLY.
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IVAN BERGER

PLAYING ON THE LINKS

Quality Leapfrog

In an audio system, where do you
spend the bulk of your money? In the
long run, it's probably the speakers.
in the short run, it may be something
else.

Our first systems are likely to be of
even quality, with no component
much better or worse than any other.
Our ultimate systems are likely to be
that way too, only at a much higher
quality level.

In between these stages, it's quality
leapfrog. If you upgrade your amp
and speakers, the effect is heard on
every signal source you play—but
any defects in those signal sources
become more audible too. If you
upgrade your turntable well past the
quality level of your speakers, the
audible difference may be small, for
now, but massive once those
speakers are replaced. The next set
of speakers may reveal unsuspected
deficiencies in the tape deck .. . and
so on.

In real-life systems, during those
long years of transition from
beginning to ultimate, there's always
a quality imbalance; something's
always out of whack. It doesn't pay to
upgrade any component unless the
upgrade will yield an audible
improvement, and upgrading
everything at once is probably too
expensive, especially as the system’s
general quality level rises

The people who advocate paying

most attention to the speakers have a
point. Speakers affect the sound of
every signal source, and it's easier to
hear the difference made by
changing speakers than the
difference made by changing
anything else—unless that something
else was woefully below the system’s
general quality level to begin with

The people who advocate paying
most attention to the turntable (or
whatever your prime signal source
may be) have a point too. Any details
or nuances lost at this stage cannot
be recaptured by superior equipment
later in the chain, and noises and
distortion entering the chain at this
stage usually can't be eliminated
later

So which part of your system do
you upgrade first? its weakest link—
whatever that may be at the moment.
Once that becomes the strongest link,
you go on to upgrade something else.

Some of us are lucky enough to
reach a plateau where everything
sounds right and we are not yet
bankrupt. We stay there for a few
years, then start upgrading again as
old equipment shows its age or as
new equipment offers sufficiently
better sound or handier features to be
worth the money.

Others of us are happiest if the
leapfrog never ends; these are the
audio hobbyists, for whom the pursuit
of good sound is as much fun as the
listening.

Applephile Edition

Wouldn't you know it? John Sunier's
Audiophile Audition radio show (see
December '85 “Spectrum”) finally has
gotten an outlet in New York—but
only after my appearance on the
show. Metropolitan-area audiophiles
who don't care what | sound like (and
| bet there are a lot of them) can
catch the show on WFUV-FM, 90.7,

on Tuesday nights at 6:00 p.m.
Audiophile Audition has also picked
up new stations in Seattle, Wash ;
Detroit, Mich.; Elkhart, Ind.; Baltimore,
Md.; Honolulu, Hawaii; San Francisco,
Cal.; Eugene, Ore., and Troy and
Schenectady, N.Y. Consult your local
paper for time and station. With luck,
TV listings won't have crowded out
the radio schedules entirely.

Seduction by Speciousness

| got a letter recently from a reader
who was using the Hafler/Dynaquad
rear-channel system to increase his
audio setup's ambience, and thought
he'd found a way to use it to reduce
noise as well.

For those of you who don't
remember it, the Hafler/Dynaquad
was the world's simplest, least
expensive surround-sound hookup. It
involved connecting one speaker (or
two speakers in series) between the
positive terminals of a stereo
amplifier's two channels. The added
speaker (or speakers) would
automatically reproduce only the
difference (L — R) signal. Most or all
of that signal would be ambience, but
any singers or instruments that had
been recorded out of phase would
magically appear in the "rear"”
channels also. A rheostat or L-pad
wired between the Hafler hookup and
either amp channel could be used to
reduce ambience to realistic levels.

Reader Art Hilgert had noted that,
when playing mono records, the
Hafler channels contained only noise,
with the music cancelled out. Could
one. he wondered, route that noise
back into the front outputs, out of
phase, to cancel out the noise?

My first reaction was that this
wouldn't work because of the difficulty
of cancelling an uncorrelated signal
by phase reversal. My second
reaction was that it might work if one
could pass the L + R signal through
a delay line that precisely matched
the delays that the noise-only signal
would encounter during the L — R
subtraction and the subsequent
phase inversion. | then passed the
idea on to Audio contributor Richard
Kaufman to see if it could be turned
into a workable project.

it turns out my first reaction was
closer to the truth; the idea won't
work, though not for the reasons that
had first occurred to me. The problem
isthatthe L + Rand L — R signals
contain different noises. In the case of
a phonograph record, the L + R
includes all noise picked up by the
stylus’ horizontal motions, while the
L — R signal includes all noise
picked up by its vertical motions.

Sorry, Mr. Hilgert—all we can
cancel is the idea.
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Going to extremes
for stereo TV?

Get true MTS stereo on any TV with F.R.E.D.
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Now it's easy to enjoy the hot new
MTS Stereo Broadcasts with the FR.E.D.
family of Friendly Recoton Entertain-
ment Decoders. Simple to install, they
each deliver theatre-like sound
through your home stereo system.
And for more video-sonic pleasure,
two ER.E.D. models also synthesize

“...any television set can be transformed
into an up-to-date stereo unit that brings
the dramatic effect of stereo telecasts into

the living room.” "THE NEW YORK TIMES.

...We liked just about everything about this
dzcoder, from its ingenious design to the way
it provides such useful features at a reasonable
price.” VIDEO REVIEW Magazine. “...what it can

dynamic stereo sound on non-stereo do, it does to near perfection. This is rare and even

broadcasts. more surprising at a modest cost...” VIDEO Magazine.
For added versatility, FR.E.D. is available in ampli- Do something great for your ears without paying

fied and non-ampilified models; with or without SAP an arm and a leg. Pick one of the FR.E.D. family of

(bilingual audio). stereo TV decoders today and enter a whole new
Hear what the experts say about RECOTON'S dimension of home entertainment.

F.R.E.D. Family!

RECOTON"MEROVENFERForMERs (881

DEPT F.R.E.D., 46-23 CRANE STREET, LONG ISLAND CITY, NY 11101 1-800-RECOTON

Enter No. 28 on Reader Service Card




What to do with your old
equipment? You can trade
it in for newer gear, sell it,
give it away, or just hold
onto it.

Selling Used Equipment

If you like to upgrade your system
from time to time (and don't we all?)
then you're often faced with the
problem of what to do with the old
stuff that you've replaced

Some dealers will accept trade-ins
which is the quickest, simplest way to
handle things. Unfortunately, dealers
can't pay you top dollar because they
have to resell the equipment at a
profit, and because they face the
expense of checking it over—and
possibly making repairs—before
reselling it

It your dealer does check, repair
and guarantee the used equipment
he resells, you might consider trading
your old gear in for newer, but still
used, equipment. In that case, the
dealer may make a smaller trade-in
offer, but it should still cost you a lot
less than new components. Some
stores do a lot of business with
impatient audiophiles who seem to
trade in every six months or so—qgreat

hunting grounds, for the more patient
shopper

If you're going to sell your old
equipment privately, consider free
media, such as neighborhood bulletin
boards (and computerized ones) or
word-of-mouth. If you purchase an
ad, remember that publications which
charge a percentage of the seling
price (as many local shopping guides
do) are usually most economical for
low-priced items, while those which
charge fees based on ad lengtn are

When you’re
through compromising...
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usually a better buy if you're selling a
whole system or expensive
components

Consider the medium's audierce
too. A low-priced phonograph would
probably sell best in your local paper
with its wide general audience; an
audiophile amp would probably move
faster in the classifieds of such
specialized magazines as this one. If
you do advertise in a national
magazine. though, be prepared to
ship the egquipment to its eventual
buyer; | suspect few Oregonian:
would drop by your house in Atlanta
to pick up a pair of Klipschorns
Consider the cost of shipping when
you set your selling price

If you sell through classifieds, you'll
probably sell your equipment quicker
if you include your phone number
That's especially true if your ad runs
IN nationa' or regional magazines—
out-of-towners can't look you up in
their local phone books. It may speed
things up if you include your work
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Even when no equalization
1s needed, some listeners
like to tweak response in
ways that are pleasant, if
not always realistic.

number, as well (be sure to specify
which number is which), but be sure
that getting a bunch of personal calls
won't cause problems for you at work.

However you're selling your old
equipment, clean it up so it looks
good, and give any noisy controls a
spray of control cleaner. You want the
equipment to look and sound its best,
to command top dollar,

And consider not selling it at all.
You might find alternate uses in your
home or family—moving that old amp
to the video room, using the old
speakers for surround sound or as
extensions in another room, sending
your old cassette deck off with your
kid to college. Or you might find a
charity that can sell it profitably, while
you get a good feeling and a tax
deduction. (In that case. be sure you
can document the value you're
deducting by checking classified ads,
blue books. or other sources.
Charitable organizations will no longer
assign a value for you.)

Customized Curves

I've seen a few Japanese
equalizers recently with built-in curves
recommended for use with various
kinds of music. | always thought the
object of high fidelity was to record
and reproduce the music so well that
no equalization was required (you get
none at live performances. after al),
but I've also long known that people
hked to tweak response in pleasant, If
not always realistic, ways. So | was
intngued to see that there are three

such curves in the Technics SH-8066
equalizer. The "Vocal" curve has a 4-
dB dp at 500 Hz and a 4-dB peak at
2 kHz; the “Jazz" curve has the same
500-Hz dip plus a 6-dB peak from 50
to 100 Hz and another at about 8
kHz: the "Rock" curve has (naturally!)
a 12-dB boost from 50 to 100 Hz, a
fairly flat midrange (200 Hz to 2 kHz),
and then a gradual rise to an 8-dB
peak from 8 kHz on up. If you're not a
purist, alt three curves make some
sense, the "Vocal” curve causing
voices to be more prominent and
cutting down a bit on tubbiness, the
“Jazz" curve boosting the bass line a
bit (though | don't see a reason for
the midrange dip and treble hump),
and the "Rock” curve adding lots of
thump and moderate screech—the
way a lot of people set their
equalzers anyway.

At any rate, you can always shut
these EQ curves off—or bypass your
equalizer altogether when it isn't really
needed.
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ichard’s Club, on Route 190 in

Lawtell, Louisiana, is the auintes-

sential Cajun-country dance hall.
In the midst of Cajun Lapland, where Loui-
siana Cajun country “laps over” ino Tex-
as, surrounded by cane fields and looking
like a run-down Grange hall, the long,
narrow, low-slung wood structure is faced
with tacky gray fake-brick siding and rests
on cinder blocks. On weekend nights,
Richard’s is packed with cane farmers,
housewives, oil-field roustabouts, secre-
taries, and their offspring, who gather to
hear the zydeco or Cajun music they love.
Cars and pickup trucks jam the dusty
parking lot, where a rickety back-It sign
announces the band, but not the neme of
the club.

John Delafose

TED FOX

Photos: €©1985, Philip Gould



Canray Fontenot

Framed in the screened window of
one of the twin front doors, lit from
below by a single small lamp, is the
face of the man checking admissions
The face breaks into a smile as you
pay your four bucks, get your hand
stamped with invisible fluorescent ink
for readmission, and walk in—right
onto the dance floor. The ceiling is low
just eight feet high. On the sides, it
slopes down so low that most people
sliding into seats at the tables against
the wall have to duck therr heads
There are more tables in front of the
bandstand at the other end of the
room. Two bare overhead bulbs serve
as stage lights. Next to the bandstand
the back door is propped open, and In
each of the half-dozen windows, fans
whir furiously

The crowds at zydeco clubs like
Richard's are virtually all-black, and
they are there to dance, like their white
counterparts in the many similar Cajun
clubs. On this Saturday night the
heavily rhythmic band of John Dela-
fose is getting them up on the dance
tfloor, although some of the patrons
complain that his style is too limited
Most of the patrons just get right into it
however

This night's festivities, a “Western
dance,” are sponsored by a horse-
back-riding club. Most people, includ-
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ing the band, are decked out in West-
ern gear. Every time Delafose picks up
his accordion and launches into a
number, dozens of black “cowboys
and “cowgirls” saunter up to the dance
floor and kick up their heels, two by
two. Most couples dance together, ex-
ecuting fancy spins and dips in a fur
ous two-step, or moving cheek-to-
cheek on the slow numbers. There is
very little rock-style individual boogie-
ing. After each number the dance floor
clears, as the band takes a short
break. People catch their breath at ta-
bles spread with bottles of mixers
fifths of Crown Royal, and plastic buck:
ets of ice

Until quite recently the people of Ca
jun country were unusually isolated
There wasn't even a bridge across the
Mississippi River into the bayous until
1928. In the 17th century the Cajuns
French ancestors settled in Nova Sco-
tia, which they called Acadia. Expelled
by the British in 1755, the Cajuns found
their way to the backwaters of Louisi
ana over the next decade. Their music
drew upon the French music of their
ancestors, as well as elements of the
other cultures present in southern Loul
siana—Spanish, American Indian, Ca-
ribbean, and German

The resulting amalgam of music and
culture is sometimes difficult for outsid

Photo: C. Cacchione

In their music, the
Cajuns have drawn from
their French ancestry as
well as the cultures they
found in Louisiana:
Spanish, Caribbean,
American Indian and
German.

Trdvis Leger

Photo: ©~985, Philip Gould
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ers to understand. Blacks and whites
work together, often play music togeth-
er, and are friendly, their musics inti-
mately entwined. Yet each group sees
itself as separate. Whites call them:-
selves Cajuns; blacks usually refer to
themselves as Creoles

Cajun music is usually played by
whites, although some of the great
practitioners of this music, such as
Canray Fontenot and Alphonse “Bois
Sec" Ardoin, are black. Zydeco is the
music of the Creole blacks, although
many young, white Cajun performers
play it too. (It is generally thought to
take its name from a creolized version
of the French term for snap beans, les
haricots, in the old tune “L’Haricots
Sont Pas Sale"—the snap beans aren't
salted.) Zydeco is a close relative of
traditional Cajun music with a modern
R&B beat and a heavy dose of the
blues. While the accordion is always
the lead instrument in zydeco, the fid-
dle tends to dominate Cajun music

In a land blessed with an abundance
of great cooking, it's hard to resist us-
ing a food metaphor to describe simi-
larities between Cajun music and zy-
deco. “It's like a gumbo,” says Barry
Ancelet, a folklorist and ethnomusicol-
ogist who teaches at the University of
Southern Louisiana. “You can make it

with a roux base—with flour—or you
can make it with an okra base It
makes a similar gumbo, but with a dif-
ferent basis.

Strangely enough, discsimination
bound the two groups together. When
the discovery of oil near Jennings, Lou
isiana, in 1901 finally opened the land
to outsiders, Cajun and Creole French
culture was suppressed. French was
banned and English became compul-
sory in the state’s schools in 1916. For
years the language, culture and music
of the Cajuns and Creoles were stig:
matized in their own communities

Ancelet recalls, “I remember the
summer after | graduated high school
in 1969 got together with some
friends of mine, all French-speaking
people, for a crawfish boil at my house
| put on an Iry Lejune album and every-
body loved it. But it's not something
that we would have ever admitted to
doing on the school grounds. In fact
the social climate was such that in
1974, when we started the Tribute to
Cajun Music Festival (now part of the
Festivals Acadiens), we could have
looked all year long for a young Cajun
musician and never found one. There
were none

Stanley “Buckwheat” Dural, who
leads one of the best zydeco bands

Clifton Chenier (above) and his brother Cleveland (righ:) during a recent
appearance at New York’s Lone Star Cafe.
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has similar memories. "Our parents
wouldn't speak French to us,” he re
calls. "English, that's it. Let me tell you
something, | never spoke French in my
life until '79. None of my friends would
talk it. The only time | would talk French
was when | went to the country. Now
some of my generation surprises me
because they talk French. | had never
heard them speak French in their lives!
It was amazing. | said, ‘I didn't know
you could speak French." And they
aid, ‘Well, | didn't know you could
speak =rench!

Gragually in the late '60s a Cajun-
pride movement began among the
whites of Acadiana. Ancelet and his
colleagues started presenting Cajun
0 the public in 1974 under the
auspices of CODOFIL (Council for the
Development of French in Louisiana
The Cajun music festival eventual
played a very important part in encour-
aging young people to come back to
the music of their own culture,” says
Ancelet. "What happened was it held
people like Dewey Balfa, Nathan Ab-
shire, and Clifton Chenier up on a four-
foot-high stage—or pedestal—and
made culture heroes of them, and
the sarme motion made them available
to the crowd. Lots of young musicians
saw that these people were wonderfu
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Stanley “Buckwheat” Dural (above) and Rockin’ Dopsie (right), rydeco’s croun

princes, have gained many fans outside Louisiana.

and said, ‘Wow, these guys live right
here in Eunice or Basile or Mamou. |
want to learn this stuff." " Now there are
heroes aplenty playing zydeco and
Cajun music

Zydeco even has a king—Clifton
Chenier. Indeed, for years Chenier
performed with a crown atop his head
a prop that has been copied by many
other pretenders to his throne. Born in
1925 on a sharecropper's farm near
Opelousas, he worked the tields; then,
in 1947, he headed for Port Arthur
Texas, with his brother Cleveland, who
still plays the frottoir (rub board) in Clif-
ton's band

Like many other zydeco and Cajun
musicians to this day, playing music
was a part-time thing for the brothers
Chenier while they made their living
driving oil-refinery trucks. They were
discovered by black talent scout J. R
Fulbright, who recorded them on his
Elko label in 1954 and later sold the
masters to imperial. Clifton signed with
Art Rupe's Specialty tabel in 1955 and
had an immediate hit with the rocking
Ay-Tete-Fee" (“Eh Tite Fille”). The
record brought Clifton and zydeco na-
tional attention. He toured the country
with rhythm-and-blues artists like Lloyd
Price, The Clovers, The Cadillacs, and
The Dells, and also blues stars like Etta
James, Jimmy Reed, and Lowell Ful-
som. Combining zydeco with R&B or
blues in concert was natural because
much of Chenier's sound was directly
based on these influences.

Indeed, Chenier will often play in a
straight blues vein, a style he feels his
audiences often prefer to zydeco or
‘French music,” as he calls it. It's a
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puzzling attitude for someone who is
proud of his title of "King of Zydeco
but it should be understood in light of
the long stigmatization of French-style
music, and of the strong ties Chenier
has to the blues—his cousin was mar-
ried to Lightnin’ Hopkins. Chenier thus
established the mix for all the other
zydeco performers who have followed
in his path

By the early '60s Chenier's career
had faltered, and he retreated to the
local scene. In 1964 Arhoolie released
Clifton's first LP, Louisiana Blues and
Zydeco. His appearance at the 1966
Berkeley Festival once again brought
him to national attention as he rode the
crest of the blues resurgence. Assured
of steady work, he released a series of
superb zydeco records on Arhoolie
Today, Chenier, although seriously
with diabetes which requires regular
dialysis, is still performing and still ru
ing the growing throng of contenders
for the zydeco king's crown

Rockin' Dopsie, whose real name is
Alton Rubin, i1s not shy about staking
his claim to be the crown prince of
zydeco. "My buddy Clifton's health is
going,” says Dopsie. "Somebody has
got to stand in for him, and I'm the next
man in line

Although he didn't make his first re-
cording until 1968, Dopsie (pro
nounced Dupe-see), who was born
near Lafayette in 1932, has been per-
forming as a musician, and otherwise
for more than 30 years. “When | was 13
years old, before | started playing mu
sic, | used to be a great jitterbug danc-
er,” he recalls. “There was another
older dancer named Dopsie. He must

21986, Joseph A. Rosen

With an R&B beat and a
dose of the blues, zydeco
is a close relative of
Cajun music. But it’s the
accordion, not the fiddle,
that’s at the heart of
ydeco.

Wayne Toups

11985, Philip Gould
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Bebe Carrier (above) and Marc Savoy (right) during an appearance at
Slim’s Y-Ki-Ki, a typical roadhouse outside New Iberia.

With his own band he has managed
to keep one foot in both worlds
wanted to be traditional, but if you stay
traditional these days, you don't stay in
business,” says Ardoin. “You have to
do what the people want. We do Cajun
and zydeco, also country and western
disco, and blues, depending on what's
called upon

As Clifton Chenier is the hero of all
younger zydeco musicians, fiddler
Dewey Balfa is the hero of the new
generation of Cajun musicians. Born
near Mamou to sharecroppers, he and
his brothers Will, Harry, and Rodney
started playing together as The Balfa
Brotherhood in the '40s. On their own
recordings and on records led by Na-
than Abshire, which they made for
Floyd Soileau's Swallow label, The
Balfa Brotherhood produced some of
the most important traditional Cajun
records. Like Abshire, who worked in
the Basile town dump, Balfa never an-
ticipated making a living from his mu-
sic, and he still runs Balfa's Discount
Furniture Store in Basile

In 1964 the musicologist Ralph
Rinzler “discovered’ Balfa and
brought him to play the 1964 Newport
Folk Festival, where he and the other
Cajun musicians he performed with
were a surprise hit. Three years later
Dewey returned to Newport with The
Balfa Brotherhood, meeting with even
greater success. This led to a string of
college and festival dates to play tradi-
tional Cajun music, and increasing de-
mand for his more modern Cajun mu-
sic on the local nightclub circuit

Marc Savoy and Michael Doucet are
the two primary keepers of the flame
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on the Cajun music scene today. They
have played with older traditionalists
like Balfa, together in their Savoy-
Doucet Cajun Band along with Savoy's
wife Ann, on their own, and, in Dou
cet's case, with his band Beausolell

Savoy, born in 1941, is a traditional-
ist. He rarely plays with other musi-
cians in public, preferring to think of
his music in the time-honored Cajun
sense, as an enjoyable communal di-
version and a tradition worth preserv-
ing, not as a commercial thing. Asked
why he was not playing at the Festivals
Acadiens, he replied: "l just took my
kids to the zoo last week. Why would |
want to go again?’

Still, if anyone can be said to have
made Cajun music his life, it i1s Marc
Savoy. In addition to being an excel-
lent musician, preservationist, and
forthright critic, he created his “Acadi-
an" accordion based on the old Ger-
man diatonic accordions which were
the instruments originally introduced
into Cajun culture. It may be hard to
find him performing in public, but he is
often seen jamming with other Cajun
musicians at his Savoy Music Center
and Accordion Factory east of Eunice.

Savoy explains the difference be-
tween his smaller button accordion
and the more familiar piano accordion:
"See how easily | handle this beer
can? It weighs maybe two ounces. |
can do all kinds of tricks with this little
beer can. | can waltz along with it on
my head; | can flip it from one hand to
the other. But now suppose you had a
five-gallon can in your hand instead
and you tried to do the same things
with it. It would be pretty cumbersome

[ ] ".".'”“"'U il
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A dichotomy exists in
Cajun music today,
between traditionalists
who want to preserve
the old sound and
progressives who are
aiming for a wider,
younger audience.

Michael Doucet
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You cannot get the shuffle, the triplets,
the choppy back-and-forth action out
of a 35-pound keyboard accordion that
you can out of a five-pound button ac-
cordion

Michael Doucet, a fiddle player 10
years younger than Savoy, loves the
traditional Cajun music of heroes like
Dennis McGee, Balfa, and Fontenot
but he feels the music must also move
In a more progressive direction. “I re-
corded three albums with Marc,” he
says. "l feel the way Marc feels very
strongly. We're both sticklers for play-
ing traditional things. We'll play 10 or
12 bars just like somebody used to,
but after that it's up to us. You put your
own feelings into it. If you play exactly
like somebody did years ago, you're
not playing yourself. That's not an evo-
lution of the music, that's a decadence
of the music, and | think Marc agrees
with me.

Doucet's band Beausoleil plays a
unique selection of sounds from their
culture. "We've found old songs that
date back to the 12th century that Aca-
dians sang in France,” says Doucet.
‘We also play all the influences of Loui-
siana—Spanish, Indian, Creole, Afri-
can. We play the accordion music of
the '20s, and some string-band sounds

Photo: ©1986, Joseph A. Rosen

of the '30s and '40s. Then we go into a
more progressive sound because
we're products of the '60s.

Zachary Richard is the man arousing
the most controversy among Cajun
music enthusiasts. The controversy
centers on whether or not he plays
Cajun music. Born in Lafayette in 1950,
Richard learned to play accordion by
listening to Aldus Roger and The La-
fayette Playboys on records. From the
beginning, his path was different
though. “Marc Savoy and | have al-
ways been at two different ends of the
spectrum,” he says. "Marc is very tra-
ditional and I'm anything but. | played
rock 'n’ roll 10 years before | started to
get into Cajun music. | was in New
York under contract to Elektra records.
With the advance from my first album, |
bought my first accordion. | sort of
sneaked in through the back door

Richard returned to Louisiana and in
1975 became a militant leader of the
nascent Cajun pride movement, going
so far as to refuse to speak English.
This helpec make him a star in Quebec
during the heyday of that province's
separatist movement. He earned a Ca-
nadian gold record for an album he
describes as rock, Migration, then
moved to Paris. No longer an angry

Terrance Simien, playing at Tramps, a New York nightc'ub (above); part of the
audience at the Festivals Acadiens (right).
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young man, he recently released his
first album in English in 10 years.

According to Richard, all music must
move forward. “If people cannot ac-
cept the growth that an artist is obliged
fo put upon himself, then as far as I'm
concerned they can forget about me,
he remarked backstage at last year's
Festivals Acadiens. “If it wasn't so
dusty, and they didn't take an hour to
set up, I'd have my synthesizers here
If you're going to be on the edge of the
wave, | think you have to try to exploit
all the possibilities

Perhaps the two newcomers to
watch most closely are Terrance Si-
mien and Wayne Toups. Simien, 20,
has already broken out of the Louisi-
ana scene to play New York and re-
cord with Paul Simon. “Young teens
are really getting off on our music,” he
says. “They see a young band like us,
and it shows them that it's cool

Wayne Toups, 26, cites as influ-
ences such emotional performers as
Iry Lejune and Otis Redding, and he
plays his “zydecajun” music with a fer-
vor that sometimes brings him to tears
As he says, “I'm trying to show young
people and old that the music can be
put together and enjoyed by both
sides Y|
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Could the noise of
shrimp affect the
course of a war?
The Navy thought
so, which led to in-
teresting data about
human hearing and
the filters in our
heads.
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Fig. 1—Masking of pure tones by shrimp noise. The
solid curve represents the critical-band spectrum of
shrimp noise recorded off Point Loma. The circle and
triangle points represent 50% recognition, by two
observers, of pure tones in the presence of shrimp
noise. Note how closely the noise spectrum can be
approximated using only the auditory filters of the
observers. An arbitrary 0-dB reference point has been
selected for convenience. (2)
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Fig. 2—A comparison of the shapes of "tuning
curves” of the basilar membrane obtained by three
different sets of researchers. Each curve was obtained
by measuring the amplitude of vibration at a
particular point on the basilar membrane for a given
frequency of stimulation. Békésy’s early
measurements were made on dead animals at
excessively high sound levels. The sharper and more
reliable curves of later investigators were taken on
live animals at modest sound levels. (10)

he crowd noise was deafening.
I In fact, how deafening was the
subject being investigated. The
occasion was the return of Col. Charles
Lindbergh to New York after his histor-
ic solo flight across the Atlantic in
1927. New York City was in the pro-
cess of giving this hero a ticker-tape
welcome of a magnitude only New
York could offer. As the aviator arrived
at the southern tip of Manhattan, boat
horns added to the din of the crowd.
Three-quarters of a mile up Broad-
way, at an open fifth-floor window, a
very busy man seemed to be paying
little attention to the excitement in the
street below as he puttered with vari-
ous pieces of equipment. Occasionally
he leaned out the window to check the
progress of the parade, only to lose
himself once more in deep concentra-
tion over the equipment.
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He was measuring the noise of the
parade, using the filters in his head.
The telephone receiver he pressed to
his ear carried a warble tone. An offset
cap on the receiver let the crowd noise
flow unimpeded into his ear, mixing
acoustically with the warble tone from
the diaphragm. A calibrated attenuator
in the warble-tone circuit was adjusted
until the tone was just masked by the
noise. Comparison of this attenuator
setting to a setting obtained previously
under very quiet conditions gave a
measure of what this investigator
called the "deafening effect” of the
noise. Today we would call this a
“masking effect.” Only those compo-
nents of noise near a tone are effective
in masking that tone, as will be more
fully described later.

Lindbergh's triumphant procession
along Broadway was certainly an his-
toric event, but so was what was hap-
pening at that open fifth-floor window
that day. The Bell Laboratory scientist,
Rogers H. Galt, described his novel
acoustical experiment in the first vol-
ume of the journal of the newly orga-
nized Acoustical Society of America
[1]. Galt was measuring noise and re-
cording noise audiograms of various
stages of the parade. He found the
"deafening effect” of the noise during
a lull in the parade to be 40 dB in the
region of 750 Hz to 1.5 kHz; this in-
creased to 70 dB as Lindbergh passed
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close by. The sound of the boat horns
almost a mile away was very intense at
low frequencies, yielding a 55-dB
“deatening effect” in the region of 250
to 750 Hz. As Galt adjusted the warble
tone until it was just audible in the
crowd noise, he was actually using his
own aural critical band centered on the
tone to measure the masking effect of
the noise at the tone's frequency.

For me, this idea of auditory filters
stirred up hazy memories of World War
Il, when | was engaged in undersea
acoustical research under a University
of California contract with the National
Defense Research Committee at what
is known today as the Naval Ocean
Systems Center in San Diego. For as-
sistance in recalling those evanescent
memories, | sought out Robert S.
Gales, an associate in my wartime
work, past president of the Acoustical
Society of America and now a consul-
tant in acoustics in San Diego. He re-
plied by sending a copy of a report,
"The Effect of Shrimp Noise on Audibil-
ity of Underwater Sounds” [2], a prod-
uct of his psychoacoustical laboratory
efforts during the war. The “Confiden-
tial” stamps on the report had "Void"”
stamped over them as evidence of de-
classification. The reason for my hazy
memories was then disclosed, as | saw
my own name on the distribution list!

What could a tiny shrimp do that
might affect the course of a world war?
Studies of underwater sounds in the
sea off Point Loma had disclosed ar-
eas dominated by intense crackling
and sizzling sounds associated with
rocky sea bottoms. Scientists at the
Scripps Institution of Oceanography
found that populations of millions of
inch-long shrimp make this noise by
repeatedly snapping their tiny claws
together [3, 4].

The U.S. Navy became very interest-
ed in the effects of such noise on de-
tectability of ship and submarine
sounds and echo-ranging systems.
This is where Bob Gales' listening ex-
periments came in. In a typical test, he
presented to the listener, through
headphones, typical shrmp noise at a
constant, comfortable level of 60
phons. The level of a tone of a given
frequency was then adjusted by a cali-
brated attenuator until it was just
masked by the shrimp noise. This was
repeated at different frequencies and
with different listeners. The circles and
triangles of Fig. 1 show the results of
one such test. The solid line of Fig. 1 is
an analysis of the shrimp noise used in

AUDIO/SEPTEMBER 1986
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Fig. 3—A sample of threshold tuning curves ot single
nerve fibers in the auditory nerves of an anesthetized
cat. For each fiber, the threshold is plotted as a
function of the stimulating frequency. The dotted and
dashed curves at the bottom show corresponding
measurements from the basilar membrane. The sound
level required to produce a constant amplitude of
vibration at a particular point on the basilar membrane
is plotted as a function of frequency. The positicn of
these curves on the ordinate is arbitrary; they have
been shifted downward for clarity. (9; reprinted by
permission of Grune & Stratton, Inc. and the author.)
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Fig. 4—Masked audiograms for a 90-Hz band of
noise centered on 410 Hz. Each curve shows the
elevation of pure-tone threshold as a function of
frequency for a particular level of the masking noise.
(18; reprinted by permission of the authors and JASA.)

Low-to-high mask-
ing is stronger than
the reverse. This
tends to reduce
perception of higher
tones that are
needed in music.
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The critical bands
of human hearing
are about as wide
as '-octave filters,
but the ear's criti-
cal bands are con-
tinuous, with filters
for every audible
frequency.
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Fig. 5—The "notched-noise” method of determining
the bandwidth of auditory filters. The tone, which is
represented by the line at 500 Hz, is taken to be just
audible at the levels shown. These values are plotted
in Fig. 6.
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Fig. 6—Auditory filter shape derived from
the notched-noise method illustrated in
Fig. 5. This method minimizes the effect of
adjacent critical bands and assumes a
symmetrical shape.

the test, made with an analyzer having
a 50-Hz bandwidth. The 50-Hz values
were then corrected to commonly ac-
cepted critical-bandwidth values to
make them comparable to the psycho-
acoustical results of the experiment. It
is seen that there is quite close agree-
ment between the analysis made by
the auditory filters of the two observers
(circles and triangles) and the spectral
analysis made by the 50-Hz filter ad-
justed for critical bandwidths. Taking
into account the inevitable variation in
critical bandwidths from one observer
to another, as well as the usual vari-
ables of subjective measurements, the
agreement between the two systems of
spectral analysis is surprisingly
good—except at 125 Hz, where poor
ear sensitivity was the limiting factor.
This demonstrates that the spectral
shape of a noise may be at least
roughly estimated with no other filters
than those in the observers' heads.

The Concept of Critical Bands

Anatomical and physiological meth-
ods dominated the search for the se-
cret of the ear's analyzing ability for
almost a century before the introduc-
tion of psychoacoustical methods. In
1924, Wegel and Lane [5] reported on
the masking of a tone fixed in frequen-
cy and amplitude by a second tone of
adjustable frequency. When the two
tones were close together, "beats” oc-
curred which distorted the results.

To avoid such beats, Fletcher in
1940 [6] used white noise, which has
energy uniformly distributed through-
out the audible spectrum. He mea-
sured the ratio between the level of the
white noise and the level of a tone just
audible in that noise, and he found this
ratio to vary with tones of different fre-
quencies. Fletcher made two assump-
tions which had far-reaching conse-
quences: First, that only a narrow band
of noise surrounding the tone contrib-
utes to the masking of the tone, and
second, that when the noise just masks
the tone, the power of the noise in this
band (the critical band) is equal to the
power in the tone.

The first assumption proposes the
critical band concept, and the second
opens up the possibility of estimating
the width of the critical bands. Noise
power is expressed in terms of the
power in a band 1 Hz wide; this is
called the spectrum level. If a distribut-
ed noise measured with an analyzer
having a 50-Hz bandwidth gives a
sound pressure level of 60 dB, the
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spectrum level of the noise at that fre-
quency is:

60 — 10 log 50 = 43 dB.

The overall level of a pure tone is
identical to that in a 1-Hz band, as the
width of the tone is very narrow com-
pared to 1 Hz. Fletcher easily obtained
the spectrum level of the white noise
by simple measurement. The ratio of
the spectrum levels of the tone and the
white noise then yielded a bandwidth,
which Fletcher called the critical band,
that was effective in masking the tone.
The bandwidths so determined, as
time went on, were found to be about
2.5 times narrower than those deter-
mined by more direct methods. Re-
searchers labelled Fletcher's bands
“critical ratios" to preserve the integrity
of the more basic term “critical band.”

I3

In Fletcher's second assumption, the
signal-to-noise ratio in the critical band
of a tone at threshold in white noise is 0
dB. If this is changed to — 4 dB (10 log
2.5), critical ratios become equal to
critical bands. The genius of Fletcher's
work is that it gave new understanding
of, and appreciation for, the “filters" of
the auditory system.

An avalanche of psychoacoustical
studies of critical bands followed
Fletcher's 1940 report. There was a
continuation of work on the masking of
one tone by another tone, but this ap-
proach was plagued by the distortion
of results by beats created when the
frequency of the masking tone ap-
proached that of the masked tone. This
problem was eliminated by employing
a narrow band of noise with an explor-
atory tone. Various combinations of
paired tones were also used by some
experimenters, while others used
“notched noise,” which will be consid-
ered later

At this stage, one might be tempted
to jump to the conclusion that the criti-
cal bands of the human auditory sys-
tem are similar to the set of filters in a
real-time analyzer. Although critical
bands are somewhat comparable in
width to Ys-octave filters, the similarity
ends there. The ear's critical bands are
continuous, in that a tone of any audi-
ble frequency presented will find a crit-
ical band centered on it. it is not a
matter of adjacent bands overlapping
at the —3 dB points, as is common in
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filter sets, requiring about 30 filters to
cover the audible range. Qur ears have
literally thousands of critical-band fil-
ters standing ready to respond to test
tones or to fundamentals, harmonics,
and partials of complex signals.

Frequency Selectivity

Nobel prizes are given only to those
who have made outstanding contribu-
tions in their fields. One such prize was
given to Georg von Békésy, a Hungar-
ian scientist, for his work on the hear-
ing mechanism. One of his numerous
experiments involved standing waves
in the ears of animals. Using a micro-
scope and stroboscopic illumination,
he measured the amplitude of these
waves on the basilar membrane of
each animal's cochlea as its ear was
stimulated by tones of various frequen-
cies. He measured the envelopes of
vibration patterns, which showed
peaks distributed along the basilar
membrane according to the frequency
of the tone falling on the ear. High
frequencies created peaks toward the
oval window (to which the stapes is
attached). and low frequencies creat-
ed peaks toward the opposite end, the
apex of the cochlea. Békésy demon-
strated that the cochlea was a sort of
Fourier anawyzer.

Tuning curves derived in this man-
ner gave rise to the so-called “place
theory,” wh.ch states that the frequen-
Cy selectivity of the ear results from the
mechanical vibrating system associat-
ed with the basilar membrane. Differ-
ent frequency components of an im-
pinging sound, thus sorted out, were
thought by some to be the final answer
to the analyzing ability of the ear. The
tuning curves obtained by Békésy are
ilustrated at the left in Fig. 2.
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In science, wrong answers are
sometimes as valuable as right an-
swers, as they raise new questions and
stimulate the formation of new models.
Békésy's experiments served to focus
the attention of many researchers on
the problem. However, the tuning
curves he obtained were too broad to
explain ear selectivity as revealed by
other experiments.

The techniques of Békésy were re-
fined by others. Stroboscopic ilumina-
tion was replaced by an approach em-

ploying the Méssbauer effect, in which
a tiny speck of material emitting gam-
ma rays was fixed to the basilar mem-
brane. Changes in the velocity of the
gamma rays, produced by motion of
the membrane, could be detected by a
Doppier shift method. This yielded a
tremendous increase in test sensitivity.
Beékésy was forced to use sound levels
of 140 dB to get measurable basilar
membrane amplitudes, but with the
Mdssbauer principle, sound levels of
70 to 80 dB could be used. As shown
in Fig. 2, such experimenters as John-
stone and Boyle [7] and Rhode (8],
using the new method on live animals,
tound much sharper tuning curves
than Békésy found with dead animals.
This sharpening of the tuning curves is
attributed to the use of normal sound
levels and the presence of metabolic
processes [10]. The slopes of Bé-
keésy's tuning curves range from about
6 dB/octave on the low-frequency side
to 20 aB/octave on the high-frequency
side. The corresponding slopes report-
ed by Johnstone and Boyle for live
animals [7] are 13 and 105 dB/octave.
Such measurements made on the
cochlea of small animals cannot be
equated to those made on humans,
but in general the auditory systems of
all mammals are strikingly similar.

A Second Filter

The improvement in observed fre-
quency selectivity, while interesting,
was still not enough to soften the cry
for the existence of a "second” filter;
the far greater selectivity revealed by
other types of experiments required
more than basilar-membrane activity.
For example, humans are able to dis-
tinguish between tones of 1,000 and
1,004 Hz, a difference of only 0.4%. It
was recognized that basilar-mem-
brane action excites the hair cells
which are connected to the auditory
nerve bundle. It was reasoned that any
further filtering action following the me-
chanicat filtering of the basilar mem-
brane would have to be found in the
hair cells associated with the mem-
brane, in the nerve fibers making up
the auditory nerve bundle, or in the
auditory cortex of the brain.

By inserting a microelectrode in an
ingividual fiber of the auditory nerve
and noting the pattern of neuron firings
as the ear is stimulated by tones of
varying frequency, beautiful tuning
curves were obtained. Figure 3 shows
such tuning curves of single nerve fi-
bers in the auditory nerves of an anes-
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By plotting what
several adjacent fil-

ters contribute to
perception of a
tone, we see that
symmetrical filters
can yield asymmet-
rical results.
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EQUIVALENT RECTANGULAR BANDWIOTH —Hz

CENTER FREQUENCY — Hz

Fig. 7—The symbols indicate measurements of the
equivalent rectangular bandwidth (ERB) of the
auditory filter at various center frequencies, taken
from the results of the researchers indicated. The
curve fitted to the data is specified by the equation in
the figure. The dashed curve is the classical critical-
band function. {14)

FILTER WEIGHTING — dB

Fig. 8—Simplified filter shapes at several center
frequencies. These are calculated according to Moore
and Glasberg’s equation, with the filter shapes
assumed to be symmetrical.

EXCITATION —dB

500 h o 2h
FREQUENCY — Hz

Fig. 9—The excitation pattern for a 1-kHz tone,
derived from the filter shape in Fig. 8. The pattern is
obtained not only from the 1-kHz auditory filter but
also from the contributions of the adjacent filters’
skirts. (14)

thetized cat [9]. The sharpness of
nerve-fiber response is in stark con-
trast to the basilar-membrane re-
sponse shown in the lower part of the
figure. (The basilar-membrane re-
sponses of Fig. 2 are vibration ampli-
tudes measured along the membrane
when it is excited by sound of different
fixed frequencies. Those in the lower
part of Fig. 3 show the sound level
required to produce constant ampli-
tude of vibration at a particular point on
the membrane, as a function of fre-
quency.)

The tuning curves of individual audi-
tory nerve fibers are obtained by
counting nerve impulses. The fibers
show a certain spontaneous firing rate
with no sound stimulation; each fiber
shows frequency selectivity of the type
shown in Fig. 3 by an increase in fir-
ings above the spontaneous firing rate.
Fibers also show phase-locking to a
tonal stimulation: A given neuron does
not always fire on every cycle of the
stimulating tone, but when it does, it
fires at the same phase of the stimulat-
ing waveform. Above about 5 kHz,
such phase-locking is replaced by a
“jitter" which smears the firings over
each cycle. An interesting observation
is that the nerve fibers’ characteristic
frequencies (frequencies of peak re-
sponse, as in Fig. 3) are distributed
throughout the auditory nerve bundle
in an orderly manner. Fibers respond-
ing to higher frequencies are found
nearer the surface, and lower frequen-
cy fibers nearer the center of the nerve
bundle.

Each nerve fiber has a certain "dy-
namic range,” limited by a "noise lev-
el" (spontaneous firings without excita-
tion) at lower levels and by a saturated
region at higher levels. As this range is
only about 20 to 50 dB, we must look
elsewhere to explain the much greater
overall dynamic range our ears exhibit.
Measuring neuron firings has been a
most productive approach, but it tells
us nothing about the pattern of distri-
bution of firings over different neurons,
an important Pandora’s box yet to be
opened.

The Shape of Critical Bands

For measuring convenience, Fletch-
er assumed that critical bands were
rectangular in shape, but he did not
really think they were. Schafer and
Gales, in their masking experiments re-
ported in 1950, had reasonable suc-
cess in fitting simple resonance curves
to their critical-band data. It is very
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interesting that they used the universal
resonance curves straight out of Ter-
man’'s book Radio Engineering [11].
Convinced that some sort of rounded
top to the tuning curve would be even-
tually vindicated, other experimenters
tried fitting the Gaussian bell-shaped
curve to their data. The masked audio-
grams of Fig. 4, also reported in 1950,
show rounded tops, although allow-
ance must be made for the 90-Hz
band of noise involved in their determi-
nation.

I3

A distinctive feature of the masked
audiograms of Fig. 4 is that the slopes
are steeper on the low-frequency side
of the peak than on the high-frequency
side. This is especially pronounced at
the higher sound levels, which sug-
gests that at higher levels, responses
of adjacent critical bands come into
play. How can the shape of an individ-
val critical band be examined without
adjacent, overlapping critical bands
affecting the result? One way is to
make observations at low levels, closer
to threshold. Those audiograms of Fig.
4 taken at low levels are more symmet-
rical than those at higher levels, but

detail is limited.
© Patterson, in 1976, used a "notched-
noise” method of obtaining masked
audiograms [12]. Figure 5 illustrates
the general principle involved, al-
though not necessarily the mechanics.
First, the threshold of audibility of a
500-Hz tone in wide-band noise is de-
termined. Let us say that this tone level
is 0 dB. A notch is then cut into the
white noise with filters having very
sharp boundaries at 450 and 550 Hz.
The tone level is again adjusted until it
is just extinguished and is found to be
at a level of —10 dB. The notch is
widened to 400 and 600 Hz, and the
tonal threshold is found to be —25 dB.
Widening the notch in the white noise
to a total width of 400 Hz further re-
duces the masking effect, to — 38 dB.
These masking values are plotted in
Fig. 6; of necessity, a perfectly sym-
metrical critical-band shape emerges.
What has been accomplished is that
the subject being tested is forced to
attend to a single critical band rather
than listen for the best S/N ratio.

Using the notched-noise or other
similar method, remarkably consistent
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results have been obtained by numer-
ous researchers, as shown in Fig. 7. In
this figure, the “equivalent rectangular
bandwidth” of the human auditory filter
is plotted against frequency. The solid
curve, computed from the equation in-
dicated, fits the experimental points
closely. The dashed-line curve is the
classical critical-band function. The
most striking revelation is that critical
bandwidth derived this new way con-
tinues to decrease below 500 Hz.
Once symmetry is attributed to indi-
vidual auditory filters, the next logical
step is to calculate their shapes. Moore
and Glasberg [14] have derived such
an equation which fits experimental
data well within 25 to 30 dB of the peak
(which, after all, is the most important
part). A series of such auditory filter
shapes is shown in Fig. 8. It is now
possible to explore the effect of adja-
cent filters. In Fig. 9, an “excitation
pattern” (as contrasted to a filter
shape) at 1 kHz is built up by including
the contributions of adjacent filters.
The filter centered on 1 kHz contrib-
utes the response indicated by point 1,
but the other filters shown in Fig. 8
contribute, too: The filter centered on
1.15 kHz contributes response point 2,
the one centered on 850 Hz contrib-
utes point 3, and so on. By plotting
each response contribution at the peak
frequency of the filter giving rise to the
response, as is done in Fig. 9, the
shape of the excitation pattern is re-
vealed. This shows how continuous
symmetrical auditory filters can yield a
masked audiogram that is asymmetri-
cal, even on a linear frequency scale.
There is some slight feeling that criti-
cal-band auditory filters might not ac-
tually exist. Some researchers believe
that when more is known of neural ac-
tivity in the inner ear, the auditory
nerve, and the auditory cortex, the fil-
tering effect may possibly be ex-
plained in another way. However, there
is no uncertainty that some sort of filter-
ing agent is very active in most of our
hearing functions. This being the case,
one might wonder what sort of practi-
cal effect such auditory filters exert.

Ear Damage

Much has been written about nerve
damage to the inner ear resulting from
mixing sound at excessively high lev-
els, listening to reproduced music at
high levels with headphones or loud-
speakers, or even working around
noisy machinery. Loss of high-frequen-
cy sensitivity due to such exposure has

been well documented. Another con-
sequence of nerve damage to the in-
ner ear is that the auditory filters be-
come broader and less selective [13].
Such broadened filters result in deteri-
oration of every type of listening activi-
ty in which critical bands play a part.
For example, when we try to detect a
desired sound in the presence of
noise, we unconsciously attend to the
auditory filter which gives the best sig-
nal-to-noise ratio. The increased width
of that particular filter in the impaired
ear would pass more noise and yield a
poorer signal-to-noise ratio. The
broader critical bands of the impaired
ear result in difficulty of hearing in
noisy environments, picking out one
voice in the presence of other voices,
and evaluating differences in the tim-
bre of music and the spectral composi-
tion of sounds.

Timbre, Consonance, and
Dissonance

Timbre involves the perception of
the quality of a complex sound. This, of
course, is related to its spectrum, in-
cluding its fundamentals, harmonics,
and partials. The spectrum is measur-
able with sound analyzers, but timbre
is strictly a subjective phenomenon, re-
quiring psychoacoustical measuring
procedures.

IIIY

Tones that are separated by an oc-
tave (a 2:1 frequency ratio) have a cer-
tain essential similarity which sounds
pleasant to our ears. The musical fifth
has a 3:2 ratio, the major third a 5:4
ratio, and the minor third a 6:5 ratio.
Musical notes played in these ratios
are also pleasant to our ears; we call
them consonant (although trained mu-
sicians are inclined to distinguish be-
tween the terms pleasant and conso-
nant). Certain modern composers
have ceviated slightly from these ra-
tios, resulting in music that is disso-
nant, but enjoyed by many.

Critical bands play an important role
in determining whether certain combi-
nations are consonant or dissonant.
Simple tonal intervals are evaluated as
consonant if their frequency difference
is greater than a critical band. If two
tones fall within a critical band, beats
occur; if the beat frequency exceeds
about 20 Hz, a sensation of roughness
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The ear’s critical
bands play an im-
portant role in de-
termining which
tone combinations
are heard as being
musical.
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Fig. 10—The pleasantness (consonance)
of two simple tones with varying frequency
difference, expressed in terms of fraction of
a critical band. The curve is obtained from
many specific experimental studies. The
consonance and dissonance scales are
arbitrary. (15)

-a—— DISSONANCE

Fig. 11—lllustration of the way in which consonance
of some intervals with simple frequency ratios
depends on the frequency of the lower tone. Both
complex tones used have six harmonics. {15)

sets in which persists up to a beat
frequency of 150 to 200 Hz. This
roughness is sensed as dissonance.
Figure 10 summarizes the results of
many listening tests [15]. The most dis-
sonant intervals are those associated
with frequency differences of about
one-fourth of a critical band.

The degree of consonance or disso-
nance is nearly uniform over a wide
frequency range, as shown in Fig. 11.
The curves for the different ratios each
tend to fall below some critical fre-
quency, where they tend to become
more and more dissonant. This is due
to the bend in the critical-band curve
below 500 Hz (see Fig. 7). The in-
crease in dissonance at lower frequen-
cies explains the musical practice of
avoiding thirds at low frequencies and
using octaves or greater intervals.

The curve for the octave relationship
(1:2 ratio) of Fig. 11 shows a disso-
nance of zero up to the sixth harmonic,
and all spacings between these har-
monics are greater than the applicable
critical band. This explains why com-
plex tones with strong higher harmon-
ics sound sharper than tones having
only six harmonics. Curiously, we are
catching up with von Heimholtz, who
pointed out this fact 100 years ago!

Masking

There is a great debate among ex-
perimental psychologists as to whether
masking results from a “swamping” of
the neural activity of the signal, the
suppression of neural activity by the
masker, or a combination of the two. In
fact, not too much is known about the
coding of nerve impulses which de-
scribes the signal. It seems to be more
than just a matter of how many neural
discharges take place; it is strongly
suspected that there exists some time
pattern of discharges.

I3

First off, masking is more a critical-
band channel effect than a simple level
effect. Only the noise energy in the
critical band surrounding a tone con-
tributes to the masking of that tone. As
we've seen, the shapes of the masked
audiograms of Fig. 4 reveal that the
slopes on the low-frequency side,
ranging from 80 to 240 dB/octave, are
much steeper than those on the high-
frequency side. If the level of a low-
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frequency masker is increased by a
given amount, say 10 dB, the masking
threshold of a high-frequency signal
would be raised considerably more
than 10 dB. One can, therefore, gener-
alize that in any speech or music sig-
nal, low frequencies mask high fre-
quencies, but not the reverse. This
“upward spread” of masking tends to
reduce the perception of higher fre-
qguency signals that are so important in
the intelligibility of speech and the
brightness of music. Also, the masking
effect is greater at higher signal levels,
which explains why, in sound-rein-
forcement systems, very high levels of
reproduction tend to reduce the intelli-
gibility of speech.

Loudness

The loudness of a sound is deter-
mined by the summation of the sound
energy over the critical bands in-
volved. This may be illustrated by the
age-old observation that commercials
on radio and television often seem
much louder than the program materi-
al. Presumably, someone (or some
automatic equipment) up the chain is
riding gain and holding it in line with a
VU meter as reference. In spite of this,
complaints pour in that the commer-
cials are the loudest thing on the air.
There is a great chasm that exists be-
tween VU meter readings and loud-
ness summation of the human hearing
mechanism.

To bridge this chasm, loudness-level
meters have been developed. Early
work in this field was done by the late
Ben Bauer and his colleagues at the
CBS Technology Center [16, 17]. The
ideal loudness meter might use 30 ad-
jacent critical-band filters, but practical
loudness meters utilize only eight. The
outputs of the eight filters are linearly
rectified and given a 10-mS attack and
200-mS decay characteristic to follow
the time constants of the ear. These
are then integrated and fed to an LED
indicator. Basically, the signals in indi-
vidual channels have been changed to
loudness level (in phons) and then to
channel loudness (in sones). The
sones of each channel are then added
to give an indication of overall loud-
ness. Verification tests have indicated
that loudness readings by this meter
fall within 1 or 2 dB when commercials,
music and songs, and male and fe-
male speech are compared to a stan-
dard noise. Note that the design of this
loudness meter starts with critical
bands.
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Sometimes it is necessary to derive
loudness from a series of sound-level
meter readings in industrial situations.
Several tedious programs have been
devised to do this, and they are all
based on the critical band. Sound-lev-
el meter readings alone are not of
much help because they yield physi-
cal, not psychophysical, data. How-
ever, wiae-band, A-weighted sound-
level meter readings of two noises can
give a rough approximation of relative
loudness. For a rough-and-ready eval-
vation of the relative loudness of two
sounds, comparing dBA readings is
the way to go.

Have you ever wondered why a seri-
ously distorted signal sounds louder
than the same signal in undistorted
form? This phenomenon is rather sim-
ple to understand when auditory filters
are taken into consideration. The dis-
tortion products (harmonics) fall in oth-
er critical bands than that of the funda-

mental, hence their power adds to that
of the fundamental.

Phase

The famous AM/FM experiment is of-
ten cited as evidence that the human
hearing system is somewhat sensitive
to phase. If an audible carrier tone is
amplitude-modulated by another tone,
three frequencies result—the carrier,
and upper and lower sidebands. The
same is true in frequency modulation,
except that there is a difference in the
relative phase of the components. If -
identical frequencies are used, the two
types of modulated waves should
sounc the same if the ear takes no note
of the phase difference. If all three
components fall within a single critical
band, AM is more easily detected than
FM:; if they don't, FM and AM sound the
same. Other experiments throw some
questions on this conclusion, and fur-
ther work is needed.
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BRYSTON .5B
'PREAMPLIFIER
| AND TF-1

TRANSFORMER

' Manufacturer’s Specifications

| Weight: 8 Ibs. (3.6 kg)

Transformer ]
| Gain: 225 dB; 16.5 dB optional
Cartridge Impedance Range: 5to I

35 ohms or 40 to 250 ohms, set by
dealer
| Frequency Response: 5 Hz to 30 |
kHz, +0.5 dB; 1 Hzto 50 kHz, +3.0 |
dB
| Dimensions: 4v:in. W x 4%in. D x |
| 1% in. H(108cm x 10.8cm x 4.5 |
m

Weight: 3 Ibs. (1.4 kg) |

Price: $450 in U.S., $465 in Carada l

Preamplifier

Frequency Response: High level
20 Hz to 20 kHz, within 0.1 dB; pho
no. RIAA 20 Hz to 20 kHz, within 0.1
dB

S/N Ratio: High level, 95 dB, A-
weighted, re: 500 mV input at 1 kHz
phono, 80 dB, A-weighted, re: 5 mV
at 1 kHz

Maximum Rated Output: 10 V
rms

Distortion (IM or THD): Less than
0.005%, any frequency or combina-
tion of frequencies from 20 Hz to 20
kHz. at or below maximum rated out- |
put

Dimensions: 19in W x 7% in. D X
1% in. H (483 cm x 184cm X 45

| Company Address: 57 Westmore
Dr., Rexdale, Ont,, Canada MSV
3Y6. (U.S. office: RF.D. #4, Box
2255, Montpelier, Vt. 05602.)

For literature, circle No. 90

Price: $600 in U.S., $795 in Canada |
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The Bryston Model .5B is a very basic preamplifier with
switching and facilities for a simple but high-quality sound
system including phono, tuner, tape deck and CD.auxiliary
inputs. The rather unusual model designation stems, no
doubt, from the well-developed sense of humor possessed
by the principals of this respected Canadian manufacturer.
Until recently, they made a larger, more elaborate greampili-
fier known as the Model 1B (since replaced by the 11B and
12B). Since the preamp | tested is smaller and less expen-
sive than the 1B—though perhaps not exactly half as small
nor half as expensive—it was assigned a model number just
half as large as its larger cousin's. According to the folks at
Bryston, the .5B has the same low noise, low distortion, and
exceedingly accurate frequency response as the 1B. The
savings. they say, has been derived by reducing the num-
ber of inputs and by using simpler switching arrangements
and connector layout.

The .5B uses such precision components as a laser-
trimmed volume control, hand-tested and -selectea transis-
tors in all amplification stages, and metal-film resistors and
polystyrene capacitors matched to within 1% tolerances.
This preamplifier is guaranteed for five years, including
parts, labor, and one-way transportation.

Audiophile preamplifiers such as the .5B are often used
with moving-coil phono cartridges, but the .5B doesn't have
an MC input stage. Because Bryston feels that transformers
have less noise and distortion than active MC input stages,
they therefore offer an MC transformer, the TF-1. which |
also tested for this report.

Circuit Highlights

Figure 1 is a complete signal-flow and switching diagram
for one channel of the .5B preamplifier. The phono equalizer
section, at the diagram's lower left, is of particular interest.
The basic problem with most RIAA phono equalization cir-
cuits arses from the great difference in gain required be-
tween the lowest audio frequencies (from around 20 to 50
Hz) and the highest frequencies (in the area of 15 to 20
kHz). The ratio of gain requirements from one frequency
extreme to the other is around 40 dB, or 100:1. The reactive
components used in phono equalization circuits—whether
in feedback loops or as direct loads in passive or "losser”
circuits—exhibit impedance curves that match this 100:1
ratio from one end of the audio spectrum to the other.
Amplifier circuits cannot be optimized to drive such a wide
range of impedances. As a result, many conventional phono
equalization circuits, while working fine at mid-frequencies,
run into problems at either end of the spectrum. These
problems may stem from excessive gain at low frequencies
or from excessive, improper loading at high frequencies.

To counter these problems, the Bryston .5B divides the
phono equalization circuit into two parts. The first part ac-
complishes the low-frequency modification, while the other
adjusts high-frequency gain characteristics. Each amplifier
has a mid-band gain of only about 20 dB rather than the 40
dB required for the single gain stage of conventional phono
equalization circuits; this is said to yield lower distortion.

Between the stage labelled "50 Hz & 500 Hz" in Fig. 1
and the stage labelled "2120 Hz" is a low-cut filter that can
be switched in and out. its cutoff frequency is 31.7 Hz; this

rather odd frequency was chosen because it corresponds
to the lowest signal frequencies likely to be found in conven-
tional LP records, and also because it corresponds to a
suggested revision to the RIAA recording curve. This revi-
sion came from, and has been adopted by, the IEC (Interna-
tional Electrotechnical Commission) but has never been
formally accepted oy the RIAA itself. The low-filter circuit
has a 6-dB/octave slope, and affects only signals connect-
ed to the phono inputs. Despite its gentle slope, it attenu-
ates rumble frequencies in the main troublesome region of 2
to 5 Hz by about 20 dB.

The .5B's single tape-monitor loop can be used for con-
necting either a tape deck or any signal-processing device
such as a noise-recuction unit or an equalizer.

The Model .5B contains an output-shunting relay with a
3-S delay at turn-on. This delay permits any transient
"thumps” to decay. The relay also opens instantly when the
preamp is switched off. to prevent power-supply decay
thumps and other noises from appearing at the output. The
relay contacts are not in the signal path when the preampilifi-
er is actually operating.

Control Layout

The control panel of the Bryston .5B couldn't be simpler.
There are only three rotary controls. positioned near the
center of the standard 1g-inch rack-mountable panel, and
four pushbuttons. The rotary controls include an input-se-
lector switch, a "Baance' control. and a “Volume" control.
The four pushbuttons are used to activate the low-cut filter,
switch in the tape loop, turn power on and off. and mute
audio levels by 20 dB. The "Mute" switch performs the
additional function of connecting the two stereo channels
together for mono operaton; this i1s a useful feature when
you are adjusting the balance control for proper imaging or
determining whether speakers are in phase. The rear panel
is equipped with pairs of inputs corresponding to the selec-
tor swiich settings (‘Phono.” “Tuner,” “CD/AUX.," and
“Tape"). a pair of tape-out jacks, the main output jacks. and
both switched and unswitched a.c. receptacles.

As for the TF-1, its external design is simple, with only the
Bryston logo on its front panel (there are no controls) and
input and output jacks on the rear.

Preamplifier Measurements

Frequency response foi the high-level inputs was abso-
lutely flat from 20 Hz to 20 kHz. | could not detect a
deviation of as little as 0 1 dB throughout that frequency
range. The 1-dB roll-off frequencies were 7 Hz and 185 kHz,
and the —3 dB cutoff points occurred at 3 Hz and 250 kHz.
Input sensttivity for the high-level inputs measured 65 mV for
0.5 V output. Signal-to-noise ratio. referred to 0.5 V input
and 0.5 V output, was 89 dB, A-weighted. Though this falls
short of Bryston's claim of 95 dB. | suspect the manufacturer
may have measured S/N with respect to 0.5 V input but with
the volume control set to its maximum point. Under those
conditions. | read an S/N ratio of 104 dB. A-weighted. At
minimum volume-control settings, S/N measured 93 dB,
again referred to 0.5 V output.

Total harmonic distortior was measured for several output
levels. At 3V output, THD at mid-frequencies was an aimost
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The preamp’s high-level
frequency response was
absolutely flat, and its
phono equalization was one
of the most accurate I've
ever measured.

Fig. 1—Signal-flow and
switching diagram for one
channel of the .58
preamplifier (see text).
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unmeasurable 0.003%, rising to a still minuscule 0.0045% at
the low and high frequency extremes. At 10 V output—more
than you are ever likely to need to drive any power amplifier
| know of—THD remained a low 0.003% at mid-frequencies.
SMPTE-IM distortion measured 0.004% for 3 V output and
0.005% at 10 V out. The preamplifier began to clip when
input levels were increased so as to produce an output of
14 V rms. The CCIF (twin-tone) IM measured 0.0065%. My
instrumentation was not sensitive enough to detect any
measurable IHF IM.

The .5B's volume control is calibrated by six equally
spaced marks around its perimeter. | checked the tracking
accuracy of the two sections and found that even at the
next-to-last counterclockwise mark, the output levels were
within 0.2 dB of each other. That control setting was more
than 60 dB down with respect to maximum.

Phono equalization was one of the most accurate | have
ever measured. Deviation from the standard RIAA curve
was never more than 0.2 dB at any frequency from 30 Hz to
20 kHz. The low-cut filter, effective only in the phono circuit,

exhibited its —3 dB roll-off point at 26 Hz. At 10 Hz, the
filter's attenuation amounted to 9 dB. Phono input sensitivity
measured 1 mV for 0.5 V output. Phono signal-to-noise ratio,
referred to 5 mV input and with the volume control adjusted
for 0.5 V output, measured 80 dB, A-weighted. Maximum
input to the phono terminals before noticeable overload
measured 200 mV for a 1-kHz input signal.

Transformer Measurements

The separately supplied TF-1 step-up transformer for
moving-coil cartridges came configured for a nominal gain
of 22.5 dB and an impedance range of 5 to 35 ohms. For
higher impedance moving-coil cartridges, it can be rewired
for 16.5 dB of nominal gain and for an impedance range of
40 to 250 ohms. (Bryston does not recommend that the user
attempt to rewire the TF-1 for the alternate gainfimpedance
option. It should be modified either by the dealer or by the
factory.) Measured separately, frequency response of the
transformer itself was flat to within 1.0 dB from 6 Hz to 28
kHz. | connected the transformer to the .5B and measured a
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Introducing The
One Remote That Does
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The Control Central Remote.

Things are getting out of control. Separate remotes existing remote and press matching buttons on each.

for your TV, VCR, stereo, CD or cable converter In minutes, Control Central can memorize the
can be more control than you can handle. operating codes of up to four separate infrared
But now you can replace up to four remotes  remotes. It’s that simple.
with one. An infrared remote that works with most And it reprograms just as easily for new or
video equipment made today. added equipment.
The Control Central™ infrared remote from You can get the convenience of this one remote
General Electric. for yourself, or give one as a gift.
To program Control Central, just flick the Control Central. The one remote that keeps

switch to “learn] place it head-to-head with the everything under control.

We Bring Good Things To Life.
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“GE” is a registered trademark of General Electric Company.
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With the .5B, Bryston
continues to make honest,
well-designed products for
discriminating audio fans
who want superior yet
affordable sound.
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combined signal-to-noise ratio of 75 dB referred to a 500-pV
(0.5-mV) input signal and with the preamp’s volume control
adjusted to produce 0.5 V of output. Transformer gain mea-
sured 20.75 dB, but | should point out that the source
impedance of my signal generator is 50 ohms, which proba-
bly accounts for a measured gain slightly lower than that
specified. | could not measure any increase in the overall
system’s distortion when the preamplifier was used with the
TF-1 transtormer.

Use and Listening Tests

For some years, now, my preferred method of evaluating
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