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You, the audiophile, are thetoughest probably using TDK die-cas: metal frame.
critiz we know when it comes to sound SA-X high bias cassettes now be- The TDK Professional Reference
performance. You're very selectivein  cause of their superior performance Series. .it'll sound impressive to your
deciding the perfect equipment for characteristics. In addition, TDK has ears. So share the pleasure with your
vour recording and listeninz needs. develcped normal bias AD-X which friends; they’ll appreciate it.

And you're just as sesective in uses TDK'’s famous Avilyn particle
choeosing your recording tape. TDK formulation and delivers a wider

knows that. So we developed alineof  dynamic range with far less distor-
higl performance audio cassettes tion than ever before. Plus, TDK’s
that meet your critical requirements.  unique metal bias MA-R cassette
®

We call it the TDK Professional  which features high-energy perform-

Reference Series. ance in a one-of-a-kind unibody THE MACHINE FOR YOUR MACHINE

®1982 TDK Electronics Corp
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We thank

all those who
helped us hring
our concept

to reality.

All speaker designers share essentially
the same goal: to recreate in the listen-
ing room the illusion of a live perfor-
mance. But not all designers have
taken the same direction.

It was our conviction that the most
realistic and stable stereo images
would come from radiation patterns
that were uniform for all frequencies
and that did not depend on restricted
listening positions. And the direction
we took was toward a new type of
omni-directional speaker that simulated
a single, sonically integrated source.

We explored that theory with 3,000
computer hours and several mathe-
matical models which were verified by
laboratory experiments at a leading
university. Then we built some working
prototypes for demonstrations at audio
shows throughout the country.

We received many helpful critiques
from acousticians, engineers, audio
critics—and invaluable help from four of
the many dealers who also auditioned
our new concept.

These dealers demonstrated the
speaker in their stores, suggested
some further refinements and installed
the modifications we sent them. And
this is our first opportunity to thank
them publicly.

They are
Personalized Audio,
Dunnelen, NJ;

Lyric Hifi, New York
City; Goodwin’s,
Cambridge, Mass.;
and Audiocom, Old
Greenwich, Conn.

if you'd like the
complete story of our
revolutionary speaker,
please contact us
and we'll respond by
return mail.

Daniel
Queen
Lahoratories

1635 Privado Road, Westbury, NY 11590
516-683-3000
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NEW!

Every so often, a new development
contributes so decisively to performance,
that it raises the state-of-the-art to new
levels. Such a development has taken
place in the laboratories and listening
rooms of Ortofon in Denmark.

A dramatic new way of evaluating
performance has led to a design concept
called Ortophase® and a new Ortofon

moving coil cartridge. The MC2000
is the first cartridge ever designed on
the basis of new understandings of the
critical role of both amplitude and
phase response in the performance of
phono cartridges.
The result? We make only a modest
claim for the new Ortofon MC2000.
Spectacular.

orfofon

122 Dupont Street, Plainview, New York 11803

Write to us for complete information.

See and hear the Ortophase-designed MC2000

at your Ortofon dealer now.
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No hangover!

Hangover—a rather loose
term to describe the stored
energy resonance in a
loudspeaker, the principal
cause of coloration that
immediately tells you
you're listening to a
loudspeaker.

Take it away and there’s a
new world—the
loudspeakers have nothing
more to say—instead
there’s just the orchestra and
the magic of the music.

If music is an important part
of your life, then a pair
of ESL-63 loudspeakers
could be the best
investment you’ve

ever made.

T e

Perhaps even
something
to celebrate about.

For further details and the
name and address of your
nearest QUAD ESL-63
retailer, write: QUAD,

425 Sherman Avenue,

Palo Alto. CA 94306.

In Canada: May Audio
Marketing Ltee, Ltd.,
Longueuil, Quebec J4G 1P8

QUAD %

for the closest approach
to the original sound
© 1982 QUAD
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The purpose of a turntable
/18 to remain quiet. It should
' contribute no noise or vibration
to the sounds picked up by
/ the cartridge.
That’s why our new T-Series
turntables all use belt drive.
The belt drive provides acoustic
isolation from motor vibrations. It liter-
ally separates the motor from the platter
and spindle. This avoids the noise prob-
 lems inherent in direct drive, where the
"motor s connected directly to the platter.

A belt design, of course, requires more
careful engineering to achieve a constant
platter speed. But we considered it well
worth the effort.

In fact, we went to great
lengths to make the T-Series
among the finest turntables \‘ N
you can buy. Doing so \
required using massive
platters; wooden bases that
provide isolation from room
vibrations; as well as disc

stabilizers and vibration-
absorbent platter mats*
‘We also used low-mass
tone arms to handle
warped records, and
capacitance trim to elec-
trically match your
cartridge and receiver.

And even though Harman Kardon's
new T-Series delivers features fourd
only on the world’s most expensive turn-

tables, we haven’t made ours expensive.
Harman Kardon turntables start at less
than $200. You can see them at quality
audio retailers. But you certainly won't be
able to hear them.

A BELT |01 harman /kardon
B o040

) S S

For your nearest dealer, call 1-800-528-6050, ext. 870, or write Harman Kardon, 240 Crossways Park West, Dr I.
Woodbury, NY 11797-2057. In Canada, Gould Marketing, Montreal HAT 1ES5. LAl bt LN N e

——



AUDIO ETC

EDWARD TATNALL CANBY

I WANT MY ATV

imes do change—or do they?

Phase !l of audio's "marriage”

with video is upon us, those
component systems, and nothing
much is that different. Surround sound
is spreading everywhere in numerous
ways, none very new. The quadra-
phonic disc is alive and well and living
in Virginia (MCS Review, published
quarterly by Quad Incorporated, P.O.
Box 19, Capron, Va. 23829), and did |
hear something about Dolby movies
with matrix sound all around? Even
Fantasia' That first major surround-
sound epic, now more than 40 years
old, has gotten all-new audio to dupli-
cate the sonic effects that bowled us
over back in the early 1940s. (Leopold
Stokowski, being unavailable in the
flesh, was ghosted by another conduc-
tor though he’s still there on the
screen.) The fundamental Blumlein
patents on stereo and related am-
biances are now a half-century old.
And, where even before Blumlein the
silent screen was "marrying” its first
audio, now our own sightless hi-fi is
embracing the TV image—which isn't
nearly as big, as sharp or as stable as
those superb earlier pix even though it
has color. 'Round and ‘round we go.
And hopefully, also upward.

That's the present problem for us in
the early stages of ATV, short for the
current "marriage’” product. As per last
month, we are in for a struggle with
TV's traditional and monumental indif-
ference to good audio, versus our own
high preoccupation with the best. How
can these two worlds be joined into
one? They will be, they already have
been. But the disparity stili exists, and
it won't go away easily.

As | see it, there are three major
phases, present and upcoming, in this
joining together of the video and hi-fi
audio areas into a common sphere. We
are only started, but that start is al-
ready Phase Il.

Phase |, | should explain, is, strictly
speaking, prenuptial. It is before the
fact, the background from which ATV
is taking off It was my subject last
month, this Phase |, and | purposely
put aside many changes that are in-
deed going on inside TV today be-
cause the overall massive inertia of a
giant industry is what matters for us.
Things as they are. A lot goes on inside
TV's world that isn’'t very much our con-

cermn as promoters of audio hi-fi and
consumers of the same—the penetra-
tion of cable into the once unique
world of TV broadcast, for instance. Or
satellites, which have made their mark
on what we see and hear, and on the
rest of the world too. Audio is, of
course, involved, but we are just the

handymen who put the sound in. Noth--

ing very fundamental.

So if you turn on your TV these days,
including component TV, you won't
find anything radically different. TV,
great big TV, huge, monolithic TV,
marches on like Time itself and we are
ants beside it, ATV or no ATV.

Yet as an industry with a long, sepa-
rate history of special development, we
are taking a very big step. We have
opted into the middle of video, we are
physically joining up our forces to it,
piece for piece, bit by, er, byte. That is
Phase I, whereby the newly launched
and supposedly sensational TV com-
ponents, replacing one-cabinet TV as
ours in audio did more than 30 years
ago, are bodily combined with our sort
of thing into ATV home-component
systems. If | can judge the blasts of
publicity sent out to the mags and the
other media these last months, all this
will reach a crescendo about the time
these words get into print. Read the
ads (full-page color) and you'll think it's

the Revolution itself, biggest thing in
years. But no—that will be reserved for
what | am calling Phase Ill. You won't
see that in the ads for awhile longer
Phase 1l, then, is not going to be a
matter of radically new technology in
either audio or video, nor of major new
software, programming. Nor will there
be anything very much new in our fa-
miliar ways of TV watching and hi-fi
listening. This is merely an equipment
shift, a consolidation of two major ar-
eas of home entertainment that maybe
should have gotten together sooner—
since they live in the same rooms and
even go to bed together. (Mom watch-
es the midnite movie, Pop's inside his
Walkman phones.) We'll be doing the
same old things we always do, with
slightly different equipment, undoubt-
edly more convenient and versatile,
good-looking without a question, a bit
readier for future changes of a moder-
ate sort. Stereo, for example, even
though broadcast TV stereo is at the
moment in paralysis (as of this writing,
anyhow!) with no system yet autho-
rized for the good old U.S.A. in spite of
two-channel TV audio in Japan and
Germany. Still, in these new compo-
nent systems, stereo is @ must for the
audio-only aspect, our contribution to
better living, and you can find it also in
FM simulcasts, in videodiscs, in video-

AUDIO/FEBRUARY 1983
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Dolby HX Professional

Dolby HX Professional is a program-adaptive
bias technique which can significantly
improve the quality of cassette recordings.
High-level high frequencies can be recorded
more accurately, without sacrificing signal-
to-noise ratio, while such side effects of tape
saturation as distortion are reduced. For both
the home recordist and
the duplicator of pre-
recorded cassettes,

Dolby HX Professional
improves the perfor-
mance of good conven
tional tapes to match that
of costlier, more exotic
formulations.

The problem of self-bias

Even when a cassette
deck is adjusted for the
nominally optimum bias
for a given tape, per-
formance is nevertheless
compromised under some
signal conditions.

In particular, music
which is rich in high frequencies has what's
called a self-biasing effect. The musical high
frequencies act in and of themselves as
recording bias on the tape, effectively adding
to the external bias supplied by the recorder’s
bias oscillator. The net result under such
signal conditions is momentarily too much
effective bias, which leads to the familiar
symptoms of tape saturation. The highest
frequencies don't get recorded at all, and
considerable IM distortion is generated at
lower frequencies.

How Dolby HX Professional deals
with the problem

Dolby HX Professional is a special circuit
which constantly monitors the total effective
bias —a combination of bias from the
recorder’s oscillator and self-bias contributed
by the musical signal — while the recording
is being made. If it senses the total bias

|

|

%_.
5
|

;

Spectral analyses of two high-speed (32times) cassette
recordings of the same selection of rock music show
the highest levels accumulated over time at each fre-
quency. Both recordings were made on conventional
iron oxide tape of the type favored for commercial
cassette duplicating; in this example, the high-
frequency headroom improvement provided by
Dolby HX Professional is as much as 10 dB.

increasing beyond the optimum level as a
result of high frequencies in the music, it
instantly compensates for the increase by
lowering the bias from the recorder’s oscil-
lator, thus keeping the total effective bias
constant. Even on music with a great deal of
high-frequency energy, the tape remains
optimally biased, and so
tape saturation and its
side effects are signifi-
cantly reduced. The
improvement in high-
frequency headroom can
be 6 dB or more, depend-
ing on the particular tape
formulation.

Improve both the
cassettes you make and
those you buy

Dolby HX Professional,
which was developed by
Bang & Olufsen with the
assistance of Dolby
Laboratories, is provided
along with Dolby noise
reduction in home cassette deck models
from Aiwa, B&O and Harman-Kardon. Just
as important, Dolby HX Professional can be
applied to high-speed cassette duplication,
where its ability to improve good con-
ventional tape formulations is economically,
as well as sonically, significant. The first
commercial duplicating facility has now been
equipped, and the first pre-recorded cassettes
made with Dolby HX Professional (as well
as Dolby noise reduction) are expected in
the near future.

For further information, including a
complete technical explanation of Dolby HX
Professional, contact Dolby Laboratories at
the address below.

[J[][ooLBY HX PRO

Dolby Laboratories Licensing Corp., 731 Sansome Street,

San Francisco, CA 94111, 415-392-0300. “Dolby" and the double-D
symbol are trademarks of Dolby Laboratories Licensing Corp.
582/4806




“Present TV is frozen into
a system with inherent
limitations that do not
allow major, fundamental
improvements.”

cassettes, both the recordéd kind and
those you may try to make yourself if
you acquire a camera. So there is dou-
ble-channel sound in all this new
equipment, though you'll hear the TV in
two-channel mono.

There’s a hidden aspect to the quali-
ty discrepancies between hi-fi audio

and standard video. It's not only a mat-
ter of the quality of the sound. Even if
we arrive at a workable basis for that
problem, sound to satisfy the audio
buff, to please the tube watcher, we
have a problem in the picture. Is it hi-
fi—in the sense we use for our best
signals? Not in the U.S.A.

e

OMMNIDISC

OMNIDISC A COMPLETE SYSTEM CHECKUP

FROM STYLUS TO SPEAKERS. TWO RECORDS PLUS
INSTRUCTIONS. TEL-10073/10074 $29.95

Without test equipment of any kind except your two ears, and without
prior experience, you can test and adjust your stereo system for optimum
performance with the new OMNIDISC from Telarc.

Use Side 1 to insure correct mechanical alignment of your tone arm
and cartridge in every plane. Then use the test tones on Side 2 to verify
correct wiring, speaker placement, and control adjustments.

Side 3 tells you clearly how well your phono system tracks high level
music, while Side 4 uses both popular and classical music to reveal stereo
separation, imaging, and overall sonic accuracy.

An illustrated instruction manual leads you step-by-step through

each test, explaining every detail. If you have a great
system, OMNIDISC will prove it. And if
problem, or suspect one, OMNIDISC will find it and

help you solve it.

OMNIDISC from Telarc. Check it out today!

you have a

TELARC
l%ﬂﬂﬂ]ﬁ“ﬁﬂlﬂa

‘audio-technica@

AUDIO-TECHNICA U.S., INC., 1221 Commerce Dr., Stow OH 44224

Enter No. 26 on Reader Service Card

Consider our range of hi-fi sound
equipment as it exists now. At the bot-
tom of acceptability, we must live with
a huge array of semi-cheapie stuff, so-
so sound, strictly mediocre, decked
out in shiny stereo systems in depart-
ment stores and the like. They do fill a
need, they satisfy a million customers
who find the fi pleasing enough, and
s0 we must count these items as legiti-
mate, even if we disapprove. (That is
perhaps a neutral viewpoint; | know
exactly how much stronger the real
buffs feel about it!) This is not too dif-
ferent from the situation in TV, where a
million so-so TVs are sotd and, gener-
ally, appreciated for what they can do,
as per last month's discussion.

But now the differences begin.
Above that iower grade of “hi-fi,” we in
audio produce, and consume, a very
large upward range of genuine hi-fi,
not only fancier, more versatile equip-
ment in outward ways but in the actual
sound, right up to the very top at an
unbelievable price. This is, even in an
uneconomic time, a viable and salable
range of offerings, covering a vast
scale. Can TV do this for its video, its
pictures?

Unfortunately, no. In spite of the ads,
video picture quality spans a relatively
small range and a lot of that goes into
mere size, though without the concrete
benefits that size can bring, say, to our
own loudspeakers

Don't blame the engineers! Video
electronics are agonizingly tricky and
the good picture is far more difficult to
achieve, in any case, than the good
sound. But more important, our pres-
ent TV is frozen into a system with
inherent limitations that do not allow
major, fundamental improvements and
a wide range of picture quality—up to
what could be called hi-fi as in the best
still and cinema photography. Photog-
raphy has proved much more flexible,
open to real improvement and with a
wider quality range, than elec-
tronic video In its present state can
ever be. Our very best "commercial”
video image is still far from the sharp-
ness, stability, accuracy, lack of back-
ground "noise” that should constitute
real picture hi-fi. High fidelity, remem-
ber. Not merely “the best we can do at
the moment." You can't even pay for
hi-fi TV. It does not exist. Not around
these parts, anyhow, though else-




where it is considerably better, as |
have seen with my own eyes. {Some of
the new component TV systems have
noticeably higher than normal fi, but a
true high-resolution system is still on
the drawing boards.—/.B.]

| have become very intimate with this
problem recently, in my usual way. |
rented a brand-new 19-inch TV monitor
to get the best picture | could, and
acquired a new stereo (two-channel)
VCR to go with it, complete with built-in
TV tuner. My report on this will come
later—all | can say is that on first trial of
all this state-of-the-art gear | was cruel-
ty disappointed. Not by the audio. odd-
ly, which played back in reasonabie
stereo through my home system. it was
the all-essential picture, as of that big
fat monitor viewer, out of videocas-
settes (VHS), out of an associated vid-
€0 camera (stereo) and from regular
broadcast.

Frankly, | found the picture just more
of the same old thing, very marginally
enhanced. Turn on the tube minus sig-
nal and you have the usual mass of
wildly wriggling lines and squiggles, a
bit sharper on the monitor (there is a
blurring control but it also blurs the
picture), maybe a bit brighter. With
program added, there were the same
old wavers and jiggles and slews we
know so well, the ghosts, the distor-
tions, straight lines in jittery jags, peo-
ple with jumpy noses and egg-like
heads, and the crudities of color, the
usual purple or green faces in the
commercials, a pale yellow cast of
characters in a movie. Strictly normal!
What good is hi-fi audio with that sort of
a picture?

Don't blame the monitor. Don't
blame the VCR. It's the System that is,
for all our efforts, inadequate in terms
of true, visible fi. That's where we are!
We do not have hi-fi video, at any
price.

To return to Phase Il, | can think of
some easy ways to distinguish be-
tween high-priced and low-priced ATV
component systems, and | expect the
manufacturers have got there before
me. For semi-cheapie ATV systems
inflation-style budget, there is no prob-
lem. Our technology can provide mod-
erately good sound at no great cost,
stereo of course. A smaller picture,
modest cabinetry of the plastic sort,
and you'll have a good balance be-

“On first trial of this state-
of-the-art gear, I was
cruelly disappointed. Not
by the audio, but by the
all-important picture.”

— T

tween acceptable audio and accept-
able picture. Not hi-fi in either case
but plenty adequate for a lot of buyers.
That's the big market, and it's okay if
you aren't a purist.

But what to do with the expensive
ranges of equipment in the combined
mode? The audio (stereo) is easy. We

have the complete range, and honestly
so, from “acceptable” sound all the
way to super-superb, and costs to
match. But what do you do for the
picture? There, the range of actual pic-
ture quality is smail. (Some people, like
myself, think the tiny color tubes give
the best picture fi of all in the viewing.)

FORT
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- OFMUSC

The Linn SARA

The bookshelf speaker that
outperforms most full sized
models. As the final link in a
chain of uncompromising audio
components, it will reveal the
MUSiC on your records as you
have never before encountered it,

Linn SARA. It must be heard.

For further information contact:

(S2MLNN
RA[ISOBARIK

AUDIOPHILE SYSTEMS LTD., 6842 HAWTHORN PARK DRIVE,
INDIANAPOLIS, INDIANA, USA 46220
ALDBURN ELECTRONICS LTD., 50 ROLARK DRIVE,

SCARBOROUGH, ONTARIO, CANADA MIR 4G2

Enter No. 5 on Reader Service Card




talisman

(tal’izman) An object endowed with the ability
to focus or concentrate power; a magical stone.

Technology unlocks magic. The new
Talisman MC schono cartridges are as
fundamentally superr to conventional
mwoving coils as moving coils are to
moving magnet cartridges.

Only Talisman uses the Direct Field
Focus™ design, whic locates the coils
af the precise focusinj point of a power-
ful Samarium Cobalt nagnet. Extra mag-
netic components are-eliminated. Trans-
parency and coherence are improved.

SIY2QAT) by SUMIKO, Inc., P.O. Box 5046, Berkeley CA 94705

TALISMAN S~ Sapphire tube cantilever,

laser-mountec line-contact stylus.
TALISMAN E —Boron tube cantilever,

laser-mountec line-contact stylus.
TALISMAN 2 —A uminum Magnesium

cantilever, nuce-mounted

elliptical stylus.

Talisman . .. the jewel and metal object
that unlocks the magic in your records.

Enter No. 31 on Reader Service .Card

RETAIL STORE SERVICE

ar MAIL ORDER PRICES

*NO DEPOSIT SAME DAY SHIPPING

*EXCLUSIVE NO-LEMOT4
GUARANTEE

MORE THAN 130,000 CUSTOMERS
COAST-TO-COAST - YOU PAY THE
SAME PRICE DEALERS PAY!!

THOSE HARD-TO-GET
NATIONAL ADVERTISED BRANDS
OF

AUDIO-VIDEO

PLUS

COMPUTERS and
PROGRAMS

FOR INFORMATION
CALL 1-301-488-9600

DAILY 9-9 SATURDAY 10-5

FOR ORDERS ONLY

“Already there’s a tubeless
video camera, tiny and
light; will the tubeless
picture be next?”

Well, you simply have to finagle.
What else? Here you have superb au-
dio, worth a couple of thou, in some
fancy system—The Patriarch? The Ga-
lactic? The Imperial?—and you need a
picture. Well, it'll have to be a big one
as a matter of course. Impressive,
even though it may offer more prob-
lems than a small picture. Or projec-
tion—no fewer problems there. But you
can do better than this.

For $$$, you offer (a) genuine high-
quality audio, our very best stereo, and
(b) genuine high-quality furniture.
That'll do it! Put the TV into precious
woods. Choice of Regency or French
Provincial. In the minds of the money
people that'll complement the high-
quality audio to perfection. It always
has. But there won't be a hi-fi picture.

Yes, there is a Phase Ill coming with
absolute certainty in this joining togeth-
er of audio and video. It will be far
more radical and drastic than anything
we can see now because it will de-
pend on the complete elimination of
that universal transducer for the video
image, THE TUBE.

What—get rid of a billion of those
useful glassworks with the vacuum in-
side? Unthinkable! Not at all. Develop-
ments are racing ahead. Remember
the transistor, the chip, the micro-
processor, LCD, quartz, remember Ju-
piter and Saturn? Already there's a
tubeless video camera, tiny and light;
will the tubeless picture be next? [The
new Sony and Sinclair pocket sets
have tubes, but flat ones.—/.8.]

When the tube bows out we will have
the real revolution, and a hundred now-
impossible new uses for the video im-
age with sound. Anything from wrist-
watch TV to the 10-foot “picture wall”
and, maybe, instant portable video
home movies, also with sound. As they
say, much, much more. It'll be a brave
new age, | can tell you.

As | struggled with my bulky new
Phase Il equipment the other day, |
suddenly put off that brave new age
until at least the 21st century. Too
much. But the very next day a knowl-

edgeable friend said to me, "No—fjve
years! It'll be here in five years.” And |
maybe it will. So down with the tube!
Bring on the image processor, or what-
ever they'll call it!

All in due time, friends. Don't go
overboard quite yet. A

CALL 1- 800 638-8806
Intermational Hi-Fi
Distributors, Inc.

Moravia Center
Industrial Park
Baltimore, Md.

21206 / I

Enter No. 11 on Reader Service Card

HEYBROOK HB-3 SERIES 11
imported from England by

D'Ascanio Audio

11450 Overseas Hwy.
Marathon, FL 33050
Tel.: 305-743-7130
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“Polk reinvents the loudspeaker” -

equency Drivers

LT

Revelutionary SDA- : 3 ]

“Astoundi

The Critics Agree? |

Steres Review raved: “Hirsch Houk
Lab’s tests of the Polk SDA-1 speaker
show that it does indeed add a new
. dimensicn to stereo sound . . . com-
pletely without any undesirable side
effects. . . it borders an the spectacular
. .. the result is always better than
would be achieved 2y conventional
speakers . .. quite literally a new

poReaudis

Righ Fidelity raved: ‘“The SDA-
loudspeaker represents an altogether
unique rethinking of what a loud-
speaker can and should do. . . devas-
tatingly dramatic . . . mind boggling
powers of sonic persuasion . . . depth
and precision of the stereo image were
astoind ng . >flabbergasting . . . sim-
ply bowded us over . . . great good fur
. . . Sonic portrait so palpable in its left-

dimension in the sourd . . . beautifully .to-rizht positioning and depth as tc¢

balanced . . . the spéakers saund
superb
— Ster=0 Review Dec.19:2 Al Righ s Reserved

leave amditioners agog . . . will influ-
ence other designers for years to
come.” — High Fidelity 1ar. 11

Ente: No. 29 on Reader Service Card

Righ Fidelity

S*ereo Review

“Literally a new dimension in the sound”

, < e
-Mind Boggling...Flabbergasting...” Hig rikeii,

Incredible Polk sound at every price

Alt 7 >cik Mor itor svstems share mary
of the saric gualitizs and decign features of
he awz-c w nningSDA-1. Every Polk louxl-
speaker ¢fess superb scurc and supermr
<alue; quite simglv the 2est sound for tae
money avai ablz ¢1 tha nar<et. One is te
serfect <hoize to “uiill your needs.

Pc k Audio, Inc. 1215 Annapolis R1,,
Baliimae. MD 2°23C. in Canada, Evo -
tion Awlo. Jse the rezde's service or wiite
for infc-r-at on.

Ikaudioy

Tne Speake- Specialists
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BEHIND THE SCENES - |

BERT WHYTE

DISNEYLAND, FROM ATO D

ast month | outlined the structure
I of the "new era” Audio Engineer-

ing Society convention sched-
ule. You may recall that the AES decid-
ed to cut back to two conventions per
year, rather than the previous three.
Not only was the frequency cut back,
but the timing was changed: Instead of
Los Angeles every May and New York
City at the end of October, there is now
only one U.S. convention per year.

Thus the 72nd AES Convention ran
from October 23 to 27 at the Disney-
land Hotel in Anaheim. There is a large
convention hall next to the main hotel
where equipment can be displayed.
Trouble is, there are no demonstration
rooms In the hall, so it was necessary
to walk to two other hotel towers. These
had limited numbers of demonstration
rooms, though there were also some
apartment-like “villas" where a few
more demonstration rooms were set up
by manufacturers.

In spite of the less than desirable
venue, the 72nd AES Convention was
a good one. Many interesting and pro-
vocative papers were presented, and
there certainly was plenty of new
equipment to be seen.

As usual, digital audio equipment
occupied center stage and it was hard
to pass any group where digital sound
was not being discussed. In spite of
this, an odd phenomenon was taking
place among a number of (mostly lo-
cal) recording engineers. Quite possi-
bly because of the economic climate
and the high cost of multi-track digital
recorders, there was a sort of "whis-
ting in the dark” in the oft-expressed
idea that digital equipment is still "not
fully developed” and really won't make
any inroads in the recording studios for
quite a few years. This was sometimes
coupled with outright bad-mouthing of
digital sound in general: “The sam-
pling rates are too low,” “Error correc-
tion isn't good enough,” “Anti-aliasing
filters exhibit bad ringing,” etc. When
someone would mention that the Com-
pact Disc was even at that moment
being introduced in Japan, and the
concept was going to get a big push,
everyone just looked uneasy. How well
| remember the same sort of reaction
when the LP and then stereo were in-
troduced: “The LP just doesn’t sound
as clean as a good 78, "Stereo is
hokey and has a poor low end,” etc.

Obviously, there is always room for
improvement—that is the name of the
game. There is no doubt that the sec-
ond- and third-generation digital re-
corders now coming on the market
have been greatly improved in many
parameters. There have also been ad-
vances in the operational and service
aspects of some recorders.

JVC showed an unusually complete
digital recording system. Their new
second-generation DAS Series 900
system features the BP-900 digital pro-
cessor. This unit is about half the size,
weight and cost of the original BP-90
processor, and the two are fully com-
patible. The BP-900 measures 17 in. W
x6in. Hx 17 in. D and weighs in at 55
pounds. Extensive use of C-MOS
Large Scale Integrated circuits made
the size and weight reductions possi-
ble. Instead of the 14 modules of the
BP-90, the new BP-900 has but six
modules. This processor uses 16-bit
linear guantization and has switchable
sampling rates of 44.1 and 44.056 kHz.
The availability of the 44.1-kHz rate ob-
viously means it can be used for Com-
pact Disc production. Along with the
BP-900 is a new remote control unit,
the RM-900, which permits location of
correct tape position and controls sig-

nal level and time-code monitoring, as
well as the usual functions.

The AE-900 is the new JVC electron-
ic editor, which features a 16-bit micro-
processor and can edit to a precision
of 180 microseconds! There is also a
new Edit Controller with variable cross-
fade capability, equivalent to changing
the gradient (angle of cut) in analog
tape splicing. The system also has ex-
panded memory for longer edit re-
hearsal and digital fading. A new item
called the System Controller provides
such things as auto tape location, sig-
nal-level monitoring and—would you
believe—synchronization of two re-
corders for four-channel recording.

The JVC CR-8250 is a %-inch VCR
for use with the BP-900. One of the
most significant things about this BP-
900 digital processor is that it can be
used successfully with JVC's Model
6400 industrial VHS half-inch VCR. For
the small studio that wants to go digital
with professional quality, the BP-900
will cost about $21,000 and the 6400
VCR is just under $2,000. The studio
can record with this combination, then
have their tapes edited at a profession-
al JVC facility for approximately $750
per eight-hour day. Incidentally, | and
others who have used it consider this
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JVC 6400 the VCR for optimum results
with “consumer” digital processors
such as the Sony PCM-F1.

Sony exhibited a production model
of their long-awaited PCM 3324, a 24-
channel fixed-head digital recorder,
very imposing looking in a large con-
sole. The Record Plant, a major studio
in Los Angeles, has taken delivery on
one of these recorders and reportedly
is very satisfied with initial results, even
to razor-blade editing without prob-
lems. (Of course there is electronic
editing as well.)

Mitsubishi had the innards of their
big X-800, a 32-channel digital record-
er. exposed. Its complexity was stag-
gering, but nonetheless was very neat
and tidy. They also proudly debuted
their PCM-XE-1 electronic editor which
can be used with both the two-channel
X-80 recorder and the X-800. Some of
the features of this editor are: Selection
of cross-fade duration, rehearsal
mode, auto location function, and a
built-in SMPTE time-code generator.
Here again is an editor/control unit that
can synchronize two transports for
four-channel digital recording. Are
they trying to tell us something?

The DAD-18, Studer's 16-bit digital delay/
preview unit for analog disc cutting.

tion. Surprisingly, Studer opted for
qguarter-inch tape, permitting up to
eight channels of digital recording plus
two analog channels for cueing and
SMPTE time code. One would have
thought that with the A800’s capability
of handling 24 channels, Studer would
have decided on a digital recorder with

The Studer A808 PCM records eight
digital and two analog channels.

Studer entered the digital wars with
a very concentrated system approach.
The first unit they were showing was
the A808 PCM fixed-head, quarter-
inch digital recorder. Based on their
well-known A800 analog transport, the
recorder features 48- and 44.1-kHz
sampling rates, with 16-bit quantiza-

that many channels. The use of 14-inch
reels affords more than one hour of
recording time. There are several re-
mote control devices for use with the
AB808 PCM, and the unit is said to be
compatible with both electronic and ra-
zor-blade editing.

Studer augmented their digital line
with the DAD-16 digital preview unit.
This can be used with analog or digital
masters, and can even be used with
analog masters for halif-speed cutting.
The unit is compatible with all cutting
lathes currently around. The DAD-16 is
claimed to allow disc cutting without
phase distortions.

Next in the Studer digital lineup was
their unique SAE-16 Digital Sampling
Frequency Converter. Just feed in any
signal using current sampling rates
from 44.056 to 50.4 kHz, and out
comes 44.1 kHz for use in Compact
Disc production.

Finally, a prototype model of the
Studer/Revox Compact Disc player
was shown, but not demonstrated.
Studer also had a significant new ana-
log open-reel recorder, the A810. | will
report on that next month, along with
other interesting new products. A
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eorge W. Tillett, Editor of Audic

Magazine from December

1969 to May 1973, died after
being struck by an automobile on the
evening of October 30. He was 69 years
old and lived in Clearwater, Florida.

Born Oct. 24, 1913 in Norwich, Eng-
land, Mr. Tillett's career spanned five
decades. He was considered very
knowledgeable in several areas of au-
dio engineering and acoustic technol-
ogy and held three patents, two on
loudspeakers, his specialty, and one
on phono cartridges. During his term
as Chief Editor of Audio, he paid par-
ticularly close attention to speaker sys-
tem developments and to the hi-fi in-
dustry's attempts to bring four-channel
sound to fruition.

Mr. Tillett had a very subtle sense of
humor, and proper understanding of
his jests sometimes depended on
knowledge of a foreign language—
French, for example—or on some re-
cent piece of news, often one that was
important but not yet generally well
known. Feeling that the audio industry
was altogether too serious for its own
good, he was the first to interview (in-
vent?) the wildly improbable Prof. |

Lirpa, the middle European inventor
and teacher whose eyebrow-raising,
picaresque adventures have graced
this magazine annually beginning with
Mr. Tillett's write-up of the good Profes-
sor's invention of the Transpet device
in the April 1971 issue.

Aside from his “Equipment Profiles”
in Audio, Mr. Tillett was a regular con-
tributor to Stereo Guide Canada, Elec-
tronics Australia, Wireless World, Au-
dio Digest and Hi-Fi News and Record
Review. Though he pretended that his
own writings were not the product of
hard work, he was diligent in his ef-
forts. He began reviewing while he was
still living in England, in 1956, for Hi-Fi
News, for whom he helped produce
eight yearbooks. His coverage of am-
plifiers for Hi-Fi News and for Record
News was, he wrote, "“a diversion
which has lost me many friends.”

He had a long-term relationship with
the French; indeed, ‘fascination™
might be a more accurate term for an
intellect which collected bon mots
unique to the French language. Written
up in Gilbert A. Briggs' Audio Biogra-
phies, Mr. Tillett told a story about how,
for him, the French language came to
be bound up with electronics:

“At school my most precious pos-
session was a crystal set built into a
razor box, which normally lived inside
my desk—underneath Euclid if | re-
member correctly. This tiny radio used
to receive stations from as far away as
Paris quite well but unfortunately one
unhappy day it was confiscated by the
French teacher—an act of treachery
giving me a prejudice against the
French which persisted for some little
time.”

A standard question in Briggs' book
was “when and why started in audio,”
to which he replied, “In 1935 | became
more and more interested in music and
began to attend concerts regularly—
particutarly in the Albert Hall and the
Queens Hall. As a radio engineer it
was only natural that | should be inter-
ested in trying to improve the means of
reproducing music in the home. In
1936 | began to design such equip-
ment and | am still at it.”

Mr. Tillett held various engineering
posts with a number of firms over the
course of his career. In 1931, after two
years of medical training, he joined Ul-
tra Electric, London; the firm made am-

plifiers, receivers, speaker systems,
etc. By 1936, he was a partner in the
firm of Crescent Radio, which was cne
of the earliest British casualties of
World War II. In 1948, he joined Pye
Telecommunications as Engineer in
charge of VHF projects in London,
which experience was to prove useful
when FM broadcasting began in Eng-
land some time later.

In 1951 Mr. Tillett joined Armstrong
Wireless and Television as Chief Engi-
neer and was appointed to the Board
of Directors in 1953. In the following
year he was named Chief Audio Engi-
neer of Decca Radio and Television,
where Arthur Haddy was working on a
carrier system for stereo on disc re-
cordings. In 1958 he joined the Heath-
kit division of Daystrom as Chief Engi-
neer, spending eight years with the kit
manufacturer before joining Wharfe-
dale as Technical Director. Two years
later, Mr. Tillett came to the United
States as Chief Engineer at Fisher Ra-
dio's facility in central Pennsylvania,
where he set up the firm's loudspeaker
manufacturing plant. Later becoming
Executive Vice President of Audio Dy-
namics Corp. in Connecticut, Mr. Tillett
designed the 303-AX speaker system,
which received very high ratings from
reviewers both in and outside the au-
dio industry.

Following his stint in Audio’s Editorial
Chair, Mr. Tillett moved to Massachu-
setts as Vice President-Engineering for
Epicure. In 1975, he moved to Florida,
establishing himself as a hi-fi writer,
“leaving behind the frustrations and
worries of engineering.”

He is survived by his wife, Pat, a
daughter, Elizabeth, and a son, Rich-
ard.—E.P.

It is with great sadness | note the
passing of my good friend George W.
Tillett, former Editor of Audio.

George was a proper British gentle-
man, with the emphasis on “gentle.”
He had a sort of “Mr. Chips” flavor to
his nature, as well as a wry sense of
humor that endeared him to his friends.
His abiding love of music, and his keen
and perceptive ear, served him well in
his design work on loudspeakers, and
his lifelong involvement in audio. We
will all miss him.—Bert Whyte
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VAN BERGER

ACCENT ON EDITING
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single-handed rocking. The rotary
knob (more of a disc, actually)
inches the tape backward
and forward under capstan
control. Another button
+ spools discarded passages
/into the wastebasket. And
the last one moves your
chosen edit point directly over
a built-in, manual scissors
.. which cut the tape at a 45° angle.
% Only one thing dissuaded me
; from carrying one home:
] Equipped as I've described it
+ here, the T-Audio costs about

~

The Nagra T-Audio

Tape Decks at AES

Since | used to do a lot of live
recording, tape decks always catch
my eye at AES conventions. Several
caught it at the one in Anaheim, last
October.

The one | fell in love with was the
Nagra T-Audio, which | hadn't
previously seen. For a 15-ips deck
taking 10%-inch reels, it's very
compact and comparatively light
(about 50 pounds, with transport
case). It has a real-time (hour/minute/
second) tape counter. But what really
got me were the editing facilities.

First, you have to find your edit
point. For that, there are six “Skip"
buttons, three for each direction.
Pressing the single-arrow button
makes the tape play (backwards, if
you choose) at the normal speed
(which can be anywhere from 3% to
30 ips). The double-arrow buttons
play the tape at 30 ips, with a level
drop of 6 dB to protect ears and
tweeters. The triple-arrow buttons are
conventional fast-forward and rewind
("conventional” means variable speed
here). Release the “Skip" buttons,
and the deck goes into play—useful,
when editing.

Six more buttons and a knob make
up the editing controls. One releases
the brakes and motors so you can
rock the tape over the heads; two
more free one spool while leaving the
other motor on at low power, for

#: $11,000. Oh, well . . ..

' Inching knobs seem to be a

iyl coming trend. There was a similar
. servo control built into the head

. blocks of Tascam's new Series 50
decks. These decks also have
digital tape-time displays, built-in
splicing blocks, and heads whose
geometry reduces “"head bumps” to
less than 1 dB, according to Tascam.
The two-track Model 52 weighs a little
over 70 pounds and costs about
$3,500, with dbx optional at extra cost.
The half-inch, eight-track Model 58,
of course, costs more.

Otari's 5050B-1! is lighter (60
pounds) and less expensive ($2,295).
And while it does not have the
Tascam’s inching knob, it does have
a real-time counter, built-in splicing
block, a dump-edit control, and
balanced microphone inputs. It also
has front-panel recording calibration
settings, with a built-in test oscillator.

Studer's new A810 is big-league
stuff; at $6,200, it's out of most
amateurs’ league. What interested me
about it was the bank of 12 buttons at
the lower left, by the real-time tape
counter. You can choose which
functions five of those buttons
command, by programming internal
switches. Typical functions for
these buttons include tape dump,
memory locations, fast-wind speed
control, remote-control activation,
SMPTE time-code (optional), and a
fader. Audio parameters such as
level, equalization and bias are
digitally controlled, which means
that all of them can be reset
remotely. You can even run a
bank of 810s under computer control,
with each deck independently
controllable.

Digital Demo—
Finger-Walkin’ Good

Need visual aids when explaining
digital sound to your friends and
neighbors? Steve Hase of Pioneer
showed an easy one at a recent
press conference: Walk your fingers
over to the phone book, then bend it
about as shown. The resultant curve,
like some audio wave-shapes, is
obviously made up of numerous tiny
steps, the directory pages. The
“sampling rate” and curve
smoothness will obviously be higher if
you have a fat, metropolitan phone
book like this to work with than if you
live in a small town in mid-Idaho, but
the principle should work with other
books if your local directory's too thin.

U.S. Companies
Enter Compact-Disc Field

CBS Records will probably be the
first U.S. record company to
manufacture digital Compact Disc
recordings, beginning in 1984. They'll
also be the first major U.S. record
company to sell the discs here,
importing CBS/Sony CDs from Japan,
early next year.

Will CBS be first of any U.S. record
company? Perhaps. Their projected
CD sales date is “the first quarter of
1983,” while M & K RealTime Records
expects to deliver imported pressings
(from M & K’s own masters) by
February, smack in the middle of that
quarter.
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Improving Our Analyzer
Dear Editor:

Robert R. Cordell's THD Analyzer
(Audio, July-Sept. 1981) is an amaz-
ingly capable device, especially con-
sidering the modest parts cost. In
building mine, | noted a number of
useful design changes that | would like
to pass along.

The Signetics 5534s that | used for
most of the op-amps are of more re-
cent manufacture than those in Cor-
dell's prototype and appear to be
more conservatively phase compen-
sated. To get proper operation of the
analyzer section up to 200 kHz, | re-
compensated as follows: C26 and C28
were changed to 18 pF, C25 and C27
to 4.7 pF, and C24 to 2.2 pF. Cordell
has found similar values necessary
when using T.l.'s 5534s. | also
changed the oscillator compensation
C2 and C3 to 18 pF, but similar per-
formance can be achieved by fine tun-
ing the lead compensation resistors in
series with the 200-kHz range C(KM)
and C(LN).

The dominant distortion mechanism
in the mid-band of the analyzer is due
to incomplete rejection of the second
harmonics produced in the FET multi-
pliers. | found that replacing R10, R11,
R13, and R14 in the oscillator—and
corresponding parts in the analyzer—
with 1% tolerance parts (267, 10K,
750k, and 10k, respectively) improved
my distortion by 5 to 6 dB. To get this
same improvement, 5% resistors can
be selected for the proper ratio.

| have been unable to obtain proper
operation of the oscillator at 200 kHz
without replacing C12 with 0.0022 pF.
The a.g.c. circuit is not adequately sta-
ble with the set of parts | used, due to
the propensity of the circuit to go into
slewing oscillations and the very mar-
ginal stability of the a.g.c. loop when
changing frequency (D2 or D3 turns
on and increases the loop gain by
100:1 at frequency change times).
Bob Cordell has been unable to repro-
duce this failure on his prototype.

The dominant low-frequency prob-
lem is hum. | found that most of the
injected hum was because of a float-
ing top cover on the Ten-Tec enclo-
sure both Bob and | used—removing
some of the plastic covering material
and screwing the case down to
ground helped considerably, reducing

the 50 Hz/1 V reading from 0.0018% to-

0.00035%. Twisting cable E9-10 with
E4-5 brings that down to 0.00023%.

The suggested trimmers, though
economical, are probably of inad-
equate quality for so sensitive an in-
strument as this. | found a substantial
improvement in the stability (lack of
jumpiness) of the analyzer by replac-
ing R59 and R62 with fixed resistors,
and | would recommend using sealed
trimmers everywhere.

The parts list is missing R159-1.5k(},
C75-2 pF and 1C21-LM318. With all
these modifications, the analyzer
reads no more than 0.0005% THD at 3
V from 20 Hz to 20 kHz; this is remark-
able performance at any price. The
highest distortion and greatest noise
both occur at 20 kHz, each being
about 109 dB below the fundamental
(0.00035%).

Joe Gorin
Symmetric Sound Systems
Santa Rosa, Cal.

A Word from the Designer
Dear Editor: :

My thanks to Joe for sharing the
considerable improvements he's made
to the THD Analyzer. I've confirmed all
of his points, except the oscillator sta-
bility problem. In particular, ICs 1, 10,
11, and 13 are somewhat overcom-
pensated due to a design error on my
part (IC1 was not mentioned by Joe
but can be compensated with 4.7 pF).
Correcting the compensation will re-
duce the need for Q-enhancement
compensation. A small capacitance in
the range of 0.5 to 2 pF across R5 and
R60 can also provide this improve-
ment. A simple way to realize these
capacitors is to attach a 1%-inch
piece of solid insulated #22 or #24
AWG hookup wire to each end of the
resistor and twist as necessary.

Joe and | have been unable to un-
cover the difference between our ana-
lyzers as far as high-frequency oscilla-
tor stability. However, | should point
out that the oscillator was designed to
be stable even with D2 and D3 perma-
nently shorted; only higher gquiescent
distortion will result.

Several people have written with
questions about substituting parts,
particularly for the 5534 op-amps, the
National 2N4091 J-FETs and the co-
axial cable. | don't recommend op-

amp or J-FET substitution under any
circumstances. The coaxial cable is
not critical and the capacitance per
foot designated in the article is only a
guideline. Sets of printed wiring
boards are still available from Circuit
Works, 1118 7th Ave., Neptune, N.J.
07753, for $35.20, postpaid. About
120 sets have been delivered to date
and the feedback I've received indi-
cates there are many highly compe-
tent Audio readers out there.
Bob Cordell
Tinton Falls, N.J.

“Harmonizer” Is a Trademark
Dear Editor:

In the November 1981 issue of
Audio, page 31, column 3, in an inter-
view, it is stated, “. . . if someone sings
a note slightly out of tune, you can use
the harmonizer to make it right.”

“"Harmonizer” is a registered trade-
mark of Eventide Clockworks, Inc.,
U.S. No. 1,147,075. It has been the
trademark for this pitch change prod-
uct of Eventide ever since its introduc-
tion in the trade many years ago. We
recognize the writers, Jon and Sally
Tiven, may not have been aware of the
trademark status of “Harmonizer,"
and, if terms of description are need-
ed, we and our competition use “pitch
change,” “pitch shift,” “pitch alter-
ation,” and "pitch transposer.”

“Harmonizer” is a valuable right of
Eventide, and it is our obligation to
protect this property right and to pre-
vent confusion in the trade.

Orville N. Greene
President

Eventide Clockworks
New York, N.Y.

Company Pride
Dear Editor:
| recently shipped for repair a four-
year-old expander to dbx, Inc. | in-
formed them that the unit was not cov-
ered by warranty. Dbx promptly re-
paired the unit and shipped it back to
me at no charge for repair or shipping.
In this day and age, when so many
companies are ripping off consumers,
a company such as dbx, who obvious-
ly stands behind their product with
pride, should be publicly recognized
and commended.
Frank M. Wolfe
Cocoa Beach, Fla.
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Blank Cartridges
Dear Editor:;

| greatly applaud Peter Milton’s clari-
fication in your March 1982 issue of
some of the functional differences be-
tween the various types of phono car-
tridges, as well as some of the structur-
al differences. However, it seems to
me that the enclosed quotes make
claims contrary to a major thrust of Mr.
Milton's article (i.e., that "as cartridges
get better and better in measured re-
sults, the tonality differences become
vanishingly small”). To quote Matti
Otala, “With the present embodiment
of these principles, | don't think that
there is anyone who would prefer mov-
ing magnet.” Or, quoting Mitch Cotter,
“. ... it would seem as though nature
made it simpler to get us the orthogo-
nality that we want with the moving
coil, and to get more power from a
given mechanical impedance.”

A few further comments: The car-
tridges used in the National Research
Council (of Canada) tests were not, to

the best of my knowledge, the state-of-
the-art contenders in their respective
fields of moving iron and moving coil; |
wonder to what extent the cartridges
were aligned for lateral and vertical
tracking, and | also wonder what types
of ancillary equipment (speakers, elec-
tronics, etc.) were used. Finally, | ob-
serve that Mr. Milton mentions, but
does not deal with, the issue of im-
proved phase response.
Douglas Weinfield
Seattle, Wash.

Alive and Well
Dear Editor:

In your recent article, "Get the Most
Sound from 78s" (June 1982), the au-
thor indicated that Lenco variable-
speed turntables, which effectively
play 78s, are “becoming rare.” Quite
the contrary, Lenco turntables are
alive and well and being distributed by
Benjamin Electroproducts, Inc., 75
Austin Blvd., Commack, N.Y. 11725.
Three moderately priced units, B55,

L75 and L78, can be purchased from
many audio retail stores.

Tony Vespoli

Benjamin Electroproducts, inc.

Commack, N.Y.

Frustrated Builder
Dear Editor:

Over the years your magazine has
given me insights, thought-provoking
entertainment, humor, dependable
product and record reviews and build-
it-yourself projects. This last item is
something | have looked forward to
most eagerly. The Nelson Pass design
Class-A amp drives my Klipsch corner
horns quite nicely. The Marshall Leach
pre-preamp has done justice to my
Denon MC cartridge that the Denon
AU 320 could not approach.

However, your unexplained and un-
desired discontinuation of this particu-
lar feature has definitely reduced its
value to me.

Kenneth E. Gunnoe, Jr.
Los Angeles, Cal.

Fastest, safest way
toa really

clean

| stylus! ¢

Signet SK305 e ~
Electronic Stylus Cleaner

» kg <

In the miniature world of record grooves,
even a speck of dust or dirt is a major
obstacle to good reproduction. Which is
why just about everyone tells you to
clean your stylus regularly. But if you are
like many people, dabbing away at a
delicate stylus and cantilever is hardly
your idea of fun.

Now Signet has made stylus cleaning easy, safe,

and remarkably thorough. All it takes is our
SK305 Electronic Stylus Cleaner
and a few seconds of your time,
Just moisten the super-dense
nylon cleaning pad, switch on

SIg)

Enter No. 5 on Reader Service Card

the solid-state pad vibrator, and lower the
stylus gently on the cleaner. Seconds later
your stylus is cleaner than you can
achieve by hand, with no danger to your
expensive stylus.

With valuable records, styli, and your
listening pleasure all at stake, the SK305
Signet Stylus Cleaner may be the most

valuable investment you can make this year. See a
demonstration at your nearest Signet dealer. It’s

where music sounds better every day.

-
nl ee L[:® 4701 Hudson Drive, Stow, Ohio 44224



CLASSICAL RECORDINGS

EDWARD TATNALL CANBY

CHAMBER MATES

Dvorak: Quintet in G, Op. 77; Two
Waltzes. Sequoia String Quartet, Ju-
lius Levine, bass.

Nonesuch D-79012, digital, $11.98.

Sound: B+ Recording: C+
Surfaces: B —

Dvorak: Quartet in G, Op. 106. Guar-
neri Quartet.
RCA ARLI-4051, $9.98.

Sound: B + Recording: B +
Surfaces: B+

As we all know, Dvofak was a com-
poser of wonderfully mellow and
moody orchestral music, expertly writ-
ten for the medium. His chamber mu-
sic is oddly different; it seems to try too
hard and, especially in the strings, of-
ten becomes strident. As befits what
he surely considered a more “intellec-
tual” medium, compared to the (popu-
lar) symphony, the big tunes aren't as
big nor as ear catching. In other
words, you have to work a bit to get the
sense out of his chamber music, such
as these two recordings.

There is one overwhelming reason to
go out and buy the RCA disc as fast as
you can, if you are a Beatles collector.
There they go! Across Abbey Road in
London, the four of them, on the white
pedestrian “zebra” crosswalk—only
these are the Guarneri. Absolutely, to-
tally irrelevant to the music as far as |
can see, and quite delightful as a cov-
er. You can play the disc okay but best
thing is to lay down the album where
everybody who goes by will instantly
see it. Fun & games for all.

The trouble with the Nonesuch digi-
tal recording of the Quintet is another
old, familiar phenomenon. The music is
a bit scratchy on its own, as per above,
but these players, typically, sit there
and “play to the gallery,” to a live audi-
ence, as they have been trained; the
microphones, closer than any such au-*
dience, pick up a violent, hectic, basi-
cally unlovely sound. When will musi-
cians and producers learn o get to-
gether on these things? Singers do the
same, “projecting” like crazy towards
a hypothetical rear balcony hundreds
of feet distant, while the mikes, plain as
day, are right there in front of them. It's
a cultural discontinuity. Yet micro-
phones have been around for over 50
years! (Earlier, recording demanded
projection.)

Taverner: Western Wind Mass; Ma-
ter Christi. Tallis: Votive Antiphons,
Motets, Responds. Choir of New Col-
lege, Oxford, Higginbottom.
Vanguard Bach Guild HM 78 SD,
$5.98.

Sound: B - Recording: A

Surfaces: B—

It was very common before the late
16th century for church composers to
produce full-scale music for the Mass
based on well-known melodies, semi-
folk-tune style, and not originally in any
way “churchy.” An equivalent today
might be a Mass in which anybody
who knew could plainly hear “I Ain't
Misbehavin' " or “Tea for Two" or per-
haps a Beatles song. “Westron Wynd,”
variously spelled, has enchanting
words, an earlier "“Greensleeves':
"Westron Wynde, when wyll thow blow,
the smalle rayne down can rayne?
Cryst yf my love were yn my armys,
And I yn my bed agayne” and at least
three well-known tunes, all much
alike—not surprising for a popular
song, as witness the famed “Barbara
Allen™ in many versions. There is even
a Western Wind performing group to-
day going the concert rounds.

Thus the Taverner Mass (there are

others by Tye and Sheppard) is in ef-
fect a set of splendid variations, some
30 or s0, on this tune, which is never
missing for a moment. You can com-
pare with the Bach "Goldbergs,” the
Beethoven “Diabelli” Variations, and
many more.

And in this performance (plus
shorter works by Taverner and Tallis)
the Mass is no less than superb. The
“New" College Choir was set up in
1379 for 16 male singers, boys and
men, and—typically—today after 600
years it has precisely the same num-
ber, boys and men; moreover, we can
be wonderfully sure that this beautifully
polished sound is the nearest thing to
the exact sound of earlier times we will
ever hear. Count on the British to keep
it that way! Sticklers for tradition.

On the audio side, | noted in passing
a nagging bit of distortion in the loud-
est parts and in the piercingly high
tones of the small-boy sopranos (tre-
bles) when they let out all they have.
This could be my equipment. But note
that overloading somewhere in the au-
dio chain is anold, old phenomenon in
recorded choral music, which includes
astonishingly violent transients, acous-
tic TIM, as the many voices minutely
clash around what is ostensibly the
same pitch. In this case it could be my
playback, not up to the clean but tough
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Vanguard recording. Or it could be in
the grooves as cut by Vanguard or in
the original British tapes, any stage. Do
not allow it to interfere with your enjoy-
ment. It won't.

Organ Music from Robert Todd Lin-
coln’s “Hildene.” Edward Lawrence
(live); assorted organ rolls. Aeolian res-
idential organ, built 1908, restored.
Friends of Hildene H-1001, $5.00.
(Box 331, Manchester Village, Vi.
05254.)

Now here's the sort of thing that re-
cording can do with the utmost felicity!
An Aeolian residential organ of 1908,
restored in the mansion built in 1905
by Abraham Lincoln’s only surviving
son.

Robert Todd built his Vermont home
in the manner of wealthy people of his
day, 25 rooms, a grand, Federal-style
hallway—and, on the landing of the
glorious staircase, a residential organ.
It was the thing to do, and his wife was
a performer. He, too, would have liked
to play with this fine toy and so he had
an Aeolian organ-roll player mecha-
nism installed, the finest of its day. The
organ was big by residential stan-
dards, 17 ranks and 1,000 pipes. The
organ rolls exploit even more of these
than does the modern-day “live” play-
er on side one of the disc.

You can guess the history involved.
The organ died of slow death, along
about the Terrible Twenties when all
those wonderful mechanical instru-
ments gave way to the phono and the
radio. For 30 years it nurtured quanti-
ties of mice and no music at all. But lo!
Times do change. The organ has now
been well and wisely restored to per-
fect condition, both the “live” instru-
ment and the accompanying roll play-
er in all its pristine electrical complex-
ity. Not a sound has been changed,
nothing added, nothing removed; so
the instrument's exactly as heard in
1908. All this thanks to the Friends of
Hildene (the name of the Mansion),
who seem to have both money and
knowhow.

Side one is an interesting "live" pro-
gram played by Edwin Lawrence, short
works by four of the notable “first
American composers” of the turn of
the century, pretty much in their hey-
day in 1908: Horatio Parker of Yale
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GENIUS

The Carver Magnetic Field
Power Amplifier M-400a

201 watts minimum
continuous power per
channel into 8 ohms, 20
Hz-20 kHz, with no more
than 0.05% T.H.D.

Within this 7-inch, 9-pound cube is, quite possibly, the most
powerful story in the history of high fidelity amplifier design.

The genius of a music loving physicist was turned loose and the
result is an elegant technology that substantially reduces the massive
bulk, weight, and cost of high power audio amplifiers. Conventional
amplifier power supplies are very costly and inefficient because they
produce a constant high voltage level at all times — irrespective of the
demands of the everchanging audio signal —even when there's no
audio in the circuit at all!

In sharp contrast the M-400a's power supply is signal responsive
and highly efficient. It produces exactly and only the power the ampli-
fier section needs from moment to moment to carry the signal with
complete accuracy and fidelity.

Once the crudeness of conventional power supplies was over-
come, a wholly uncompromised signal path was designed: Fully com-
plementary topology from input to output; the latest, fastest, highest
current transistors; direct coupling; linear metalized film capacitors;
precision laser trimmed resistors; vapor-deposited 24 Karat gold
connectors; and finally, an output inductor whose corner frequency is
almost a quarter of a megahertz.

Audition the Carver M-400a and hear the difference: transparency,
openness, detail. Without the clipping, distortion, and constraint of
lesser amplifiers. With Carver the pure sound of music can be, very

affordably, yours.

Powerful * Musical * Accurate

P.O.Box 664 14304 N.E. 193rd Pl. Woodinville, WA 98072
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“This old organ’s sound is
eminently Victorian, a very
proper dun color, elegant
and creamy.”

(Charles Ives' unwilling teacher); John
Knowles Paine of Harvard; Arthur
Foote, a Boston musical mogul and
best of the Iot in the long run, and
Dudley Buck, sage of the Middle West,
whose quantities of vigorous church
music still reign supreme, as they say,
in our musical heartland. You will sure-

ly enjoy all of these, with their sweet,
almost sugary harmonies and stylishly
academic fugues and counterpoint,
after the best French and German
models. And do rejoice in Dudley
Buck's all-out “Variations of the Star
Spangled Banner!”

On the player-roll side, the music is

“Our tests show that the
Shure V15 Type V not
only lives up to the
claims made for it, but in
virtually every respect
OUTPERFORMS the best
cartridges we have pre-
viously tested....It is hard
to imagine how the V15
Type V could be
improved significantly.

It offers the MOST PER-
FORMANCE in the most
areas, plus the most con-
venience and safety in
installation and opera-
tion.— Julian Hirsch,
Stereo Review, June, 1982
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“...(The V15 Type V)

is definitely the FINEST
pickup Shure has ever
made, which makes it
one of the finest ever
made, period”— High
Fidelity, July, 1982

“...In a world of
audiophile discs with
demanding tracking
requirements, the Shure
V15 Type V KEEPS AHEAD
of the times”—

Rich Warren, Chicago
Sun-Times, June 4, 1982
“(The V15 Type V)
REDEFINES its maker as
a pioneer in cartridge

=

AUDIO CRITICS
RAVE ABOUY THE
WIS TVPE WV:

design not only from the
beginnings of micro-
groove technology but
well into the future of the
LP disc”— FM Guide
(Canada}, June, 1982

“... It may be safe to say
that this cartridge’s excel-
lent tracking ability is
NUMBER ONE in the
world. Provides exquisite
and elaborate sound’—
Swing Journal (Japan),
May, 1982

Find out why the critics
are so excited: Send for
free fact-filled brochure
AL6G4A. ®

Call for the name of

the dealer nearest you @
800-323-6556. Ask for Dept. R15.
In llinois: 800-942-6345. Ask for Dept. R15.

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

of similar dating, as it would have to
be, but on a lesser scale of value.
Robert Todd's taste was, shall | say, a
bit nearer to Tom Edison’s. The open-
er, “Grizzly Bear Rag," must have
been daringly modern in 1908 but the
rest is pretty sentimental, including that
pale musical flower, “Narcissus” by
the ineffably corny Ethelbert Nevin. Fi-
nal item is the “Ride"—all the Valkyries
you want and plenty of pyrotechnics
for paper roll.

Alas, there is virtually no ambience
around the organ itself, which is bad
for recording, though inevitable and
proper for the residential type of instru-
ment which wasn't supposed to sound
like church. The organ sound, too, is
eminently Victorian, i.e. a very proper
dun color, elegant and creamy. Not
really for today’s taste—but you will
quickly adjust to its values, which are
considerable, if in low relief. All in all,
an unusual organ experience, neither
"Mighty Wurlitzer," super-Barogue-au-
thentic, nor cathedral French, but
something quite different from all of
these. Thanks to reader Craig Merz of
Greensboro, N.C. for sending me a
copy of the disc.

Beethoven: Quartet in F Major. (Orig-
inal version of Op. 18, No. 1.) Pro Arte
Quartet.

Laurel LR-116, $7.98. Also dbx
encoded.

Sound: B+

Recording: B -

Speaking of casual listening, here’s
an interesting double-check. Lots of
listeners know the familiar Op. 18, No.
1 quartet, which is played and record-
ed everywhere. Many an amateur
string player gets his fiddle or viola or
cello into the actual notes. Turns out
that this first of all the published quar-
tets with an opus number was rebuilt
from an earlier version, as happened
so often in Beethoven’s remarkable
musical workshop. This is the original
try. It is the same work. But there are
hundreds of modifications. Can you
spot them by ear?

Not me. | tried, casually, just to see.
Once in awhile | heard something that
seemed vaguely different. But if you
hadn't told me, | would not have real-
ized this was another work. | suspect
that even the most sophisticated of
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“I was bowled over by the
‘Diabelli’ Variations,
knocked for a loop,
transported, levitated,
thrown into a holistic
trance!”

non-quartet-playing listeners will have
the same experience, though string
players are more likely to catch the
detailed changes.

The payoff is in the liner material. A
beautifully organized comparison, with
numerous examples, the old and the
new, in side-by-side notation! You can
see how extensive those differences
are. Once looked at, and the excellent
annotations read, the musical differ-
ences can be heard. So there's a lot of
musical fun here for anybody with an
inclination towards leisurely, detailed
listening.

The current-day Pro Arte (an old
quartet but with ever-new personnel)
plays well but the recording is a bit
close and scratchy for my ear—not
distortion, just proximity. Needs a mel-
lower sound.

Leonard Shure—Beethoven: 33 Vari-
ations on a Waltz by Diabelli, Op.
120; Piano Sonata No. 31 in A Flat,
Op. 110.

Audiofon 2001, two discs, $23.96.

Since Gottschalk in the 1850s, just
about all the really great pianists have
been, so to speak, un-American and
largely from Europe. | mean the very
biggest, not only superb technicians
but musically able to create piano dra-
ma on a Shakespearean level, in works
that are far beyond the understanding
of most otherwise-expert keyboard art-
ists. Artur Schnabel, the great teacher,
was one of the first to record the big
works—-his Beethoven Sonatas in the
early '30s opened up a new era, just as
the Budapest Quartet's recordings of
the late Beethoven and Schubert string
works did. But now —we have elder
statesmen and really great pianists of
this sort who are American. And Leon-
ard Shure is one of the top examples.

The “Diabelli" Variations, Beetho-
ven's last and enormous piano piece,
is comparable to the Bach "Gold-
bergs,” but bigger, more openly dra-
matic. Built, paradoxically, on a sim-
ple-minded little waltz by his publish-
er—who commissioned all sorts of
composers to write things based on it
in a hoped-for, profitable publishing
venture. (No recordings in those
days.)

Very few pianists dare tackle this in-
credibly huge drama in public. And

most who do fall flat before the thing is
over, dramatically, if not in the notes.
Leonard Shure foliows Schnabel, with
whem he studied, and his version is as
"big” in soul as Schnabel's, though
quite different. | had not heard the
piece for awhile; | was bowled over,
knocked for a loop, transported, levi-

tated, thrown into a holistic trance!
Opus 110, one of the last few, very
late, sonatas out of Beethoven's 32, is
a perfect foil, in the same musical
league but, of course, much smaller.

Fabulous piano recording, too,
though there seems rot to be a digitin
sight. It can be done

Revox B791
The Straight Line on Precision Engineering

First, a tew words atout our straight lin2 fracking system. Jt's called
Linatrack® and it utilizes a low mass, inciedibly short tonearm that's barely
134" from pivot to stylus tip. Tracking emo- is eliminated as Linatrack®,
guidad by an accurate infrared-interrupt servo circuit, moves straight
across the radius of the disk. The tonearm mcunts most pop Jlar
cartridges, and the entire Linatseack® module pivots aside for quick record

changing.

Precision engineering is at tie teart cf th2 B791. A quartz-regulated,
Hall-effect direct drive motor assures absolute speed stability with no
cogging effects. Even the vari-speed is quarntz locked, with & front panel
display to show both the nomira speed anc the exact percentage of

soeed deviation.

The Revox B791 is solid, suastantial, meticulously assembled, and
handsomely finishad. It is desigred for maximum user convenience,
exceptional reliability, and soniz accuracy. il is not inexpens ve.

That's the straight line. Heas the full sound at your nearest Revox dealer.

- /REVOX '

1225 Elm Hll Pike, Nashvillz, TN 37210 (615) 254:¢
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ROCK/POP RECORDINGS

MICHAEL TEARSON
JON & SALLY TIVEN

HENDRIX REDUX
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riffs, “Red House,” and Elmore James'
“Bleeding Heart"—but all of these are
played in ways that are totally atypical
of Hendrix performances. The sound
quality isn't bad for a semi-bootleg,
and the record's a lot of fun.

10 Years After is more your typical
boot—a live document of one show
from the early Hendrix Experience,
hampered by somewhat shrill sound
quality. There are some good and un-
usual performances here—"Day Trip-
per,” “Love or Confusion,” and an in-
strumental “Sunshine of Your Love'—
but this is only for the truly hardcore
Hendrix maniac. Jon & Sally Tiven

Rough Diamond: Bad Company
Swan Song 90001-1, $8.98.

Sound: B Performance: C +

| Can’t Stand Still: Don Henley
Asylum EL-60048, $8.98.

The Jimi Hendrix Concerts

Reprise 22306-1, two discs, $14.98.
Woke Up This Morning & Found My-
self Dead: Jimi Hendrix

Red Lightnin’ RL0O015, $8.98.

10 Years After: Jimi Hendrix

Record Man RM 911, $8.98.

Sound: Variable Performance: A

Thank the stars that there is still so
much recorded work, be it studio out-
takes or live performances, by the late
Jimi Hendrix. The vinyl representation
during his lifetime doesn't even begin
to expound on his enormous talent. His
mastery of the electric guitar, songwrit-
ing talent, and sheer musical presence
are all outstanding when taken sepa-
rately, but to think that one person was
blessed with so much strength in all
three of these areas boggles the mind.
It also pleases the ears no end, and
any newly released Hendrix albums
are a wonder to behold. But the con-
sumer should be apprised of what's
available to suit his individual needs.

The official document, The Jimi Hen-
drix ‘Concerts, is four sides of original
Jimi Hendrix Experience (with Mitch
Mitchell and Noel Redding, occasion-
ally Billy Cox filling in for Redding)
mostly from 1968 Winterland shows,

and the playing is wholly remarkable

(particularly on side three). Not only
are these recordings all previously un-
released, but many of the songs have
never been available in live versions.
However, the inclusion of a teaser like
the concert rendition of “Little Wing"
just makes the listener anxious to hear
more songs from the Axis: Bold As
Love period, most of which have been
neglected in this and other live albums.
“"Hey Joe" and "Wild Thing" could eas-
ily have been sacrificed for “Castles
Made of Sand,” but this is a relatively
small point. These are fine and inter-
esting performances, recorded ex-
tremely well, and much of the onstage
banter and gaffes have been left in.
For those who don't care about hear-
ing their favorite tunes and are willing
to suffer through not-bad-but-hardly-
perfect sound quality, Woke Up This
Morning and Found Myself Dead is a
far more revealing document. What we
have here is a live jam between Hen-
drix, various members of The McCoys,
and Johnny Winter, with Jim Morrison
stumbling in halfway through and sing-
ing whatever comes to mind for two
numbers. The playing is wholly unpre-
dictable and some bum notes are hit
from time to time, the songs seemingly
made up on the spot. Some familiar
songs are heard—dJohn Lennon's “To-
morrow Never Knows,” two Cream

Sound: B+ Performance: B +

When looking back on the last de-
cade, Free was perhaps the most bril-
liant of all the rock aggregates to
emerge and The Eagles among the
most dismissable. Both are now de-
funct, but the influence of these volatile
combos pervades the music of most of
today’s chart-toppers. As for the survi-
vors of the groups, Don Henley and
Bad Company's Paul Rodgers were
the lead singers of The Eagles and
Free, respectively, and their latest of-
ferings are at the least mild surprises.
Bad Company is now playing the lam-
est cowboy rock/funk one could ever
imagine, while Henley has kicked off

Don Henley
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his boots and gotten down to some
more-than-decent rock 'n’ roll.

In the past, Bad Company's short-
comings have centered around the
fact that they sound too much like Free
and yet lack Free’s soulfulness. Where
Andy Fraser's loose bass runs held the
rhythm section together by a slender
thread, Boz Burrell plays the old reli-
able root of the chord and follows the
bass drum most of the time. Fraser
was, lest we forget, at least half of the
writing team that came up with Free’s
best songs, and although Mick Ralphs
should be given an A for effort, his
work on guitar pales next to the late
Paul Kossoff's (Free's distinctive gui-
tarist). On Rough Diamond, Bad Com-
pany sounds virtually asleep, unable to
come to grips with any of the changes
in modern music or to achieve any sort
of natural progression of their own.
Mick Ralphs clearly has lost his place,
at his best resembling a watered-down
Kossoff on "Kickdown.” More times
than not, Ralphs plays second fiddle to
Paul Rodgers’ vocals—not to mention
the fact that Rodgers takes the lead
guitar credit on three tunes here. It's
unfortunate that Bad Company has
outlived its usefulness, but it was inev-
itable. Rodgers surrounded himself
with those who were not musical
equals, and at this point in time it
seems he and Ralphs barely share the
same musical tastes. Granted, the Paul
Rodgers voice still has magic and can
bring life to even the lamest songs, but
why? Bad Company is over, and
Rough Diamonds is a sad testament to
their obsolescence, whatever talent
each member may still possess.

Don Henley was better known for his
ballad singing than for being a rocker,
but on his solo album he really lets
loose with some decent visceral tunes.
Aided by Danny Kortchmar's guitar at-
tack as well as L.A’s finest musicians,
he comes across as a strong talent
whose only relationship with The Ea-
gles sound is his familiar voice. Al-
though he isn't the world's greatest fyri-
cist, at least Henley's got an idea or
two, and his pop sensibility has been
so finely tuned by his years with The
Eagles that he can get across what he
wants to say. What could have been
vaguely pleasant is an album that's
almost stirring—not bad for an Eagle,
you might say. Jon & Sally Tiven
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Regardless of the vibrations in the room, a Logic DM101
Turntable provides a uniquely stable platform for both the
cartridge and record. The chassis/platter is suspended from
the plinth on a three point system using two tension springs
at each point.

As a result, it is possible to reproduce the signals pressed
into the record with utmost accuracy.

Logic 1O

Made in England. Distributed in the U.S. by Meridian Audio of America, P.O. Box 653,
Buffalo, N.Y., 14240. (416) 438-7484. In Canada by Remcron Electronics Ltd., Toronto.
Members of the AAisobanke International Group.
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JOSEPH GIOVANELLI

Local Power Generation
And Audio Gear

Q. I live in a remote area which is
not serviced by grid power. My op-
tions, therefore, are solar, electric or
wind generation—with power in the
form of 12-V d.c. | know that | can use
most auto stereo gear, but is there 12-
V d.c. equipment designed for home
use?—Steve Verchinski, Albuguergue,
N. M.

A. | know of no equipment made for
home use and designed for 12-volt
d.c. operation. There is probably little
point at present for producing such
products because there will be little
call for them. While | have seen a trend
toward the use of independently gen-
erated electrical power, | doubt that
there is a reat market out there forsuch
products.

Fortunately, automotive audio prod-
ucts are quite good, so you can use
them without sacrificing much. Of
course, their mounting arrangements
are not exactly suited for the living
room.

When you have 12 volts, you have
the means of obtaining 120-V a.c. You
need a device known as a converter,
which is designed to produce the de-
sired 60-Hz, 120-V a.c. It is common
for such converters to be used with
small power plants—wind, solar, hy-
dro, etc. This equipment may be a
good option for you, because it will
permit you to use standard audio prod-
ucts. | do not know how good the ac-
curacy of the 60-Hz frequency is.
Therefore, | suggest that the products
you select should not be frequency-
dependent. This means that you
should use turntables and tape ma-
chines which employ servo-controlled
motors. Digital clocks or timers must
be of the sort which utilize their own
internal crystal oscillators, rather than
relying on the powerline frequency to
supply the impulses which activate the
counters in the digital clocks.

The power-handling capability of the
converter must be somewhat greater
than your total power demands.

[In my experience of using inverters
in a 120-V d.c. dormitory, years ago,
vibrator-type inverters have fairly accu-
rate speed regulation and are okay for
powering turntables, but their output
waveforms are too spiky and noisy for
use with amplifiers or other electronic

gear. Motor-generator inverters are
okay for amplifiers, but not for frequen-
cy-dependent turntables, as their
speed varies with the load they're driv-
ing.—1.8.]

Three-Speaker Car Installation

Q. I recently helped a friend install a
new cassette/stereo system in her car.
She only had one front and two rear
speakers, and her stereo unit did not
have a fader. It did have three speaker
leads, left, right and common.

! used an add-on fader, connecting
both its common terminals to the ste-
reo system’s common. The rear speak-
ers were connected normally, but |
connected both of the fader’s left and
right "“front” leads to the front speaker.

Is there any problem with this? If so,
how can it be corrected without adding
another front speaker?—John A. Rich-
ard, Baltimore, Md.

A. You have one definite and one
potential problem. You will definitely
lose stereo separation as you fade in
the front speaker. And you might pos-
sibly damage the amplifier; consult the
stereo system's manufacturer on that.

You could get the same results, with-
out the problem, by connecting only
one channel to the front speaker and
switching the receiver to mono when
listening to it.

If you don't have a stereo/mono
switch or prefer stereo from the rear
combined with a front center-channel,
then install resistors in series with the
front speaker. Try four or five ohms,
but, again, consult the receiver maker.
This will limit the loss of separation and
protect the amplifier, but it will also
lower the volume available from the
front speaker as well as the power
available to the system when the front
speaker is in use.

Transformer and Pre-Preamplifier

Q. | have a moving-coil cartridge
and a step-up transformer designed to
be used with it. | also have a preampli-
fier | plan to purchase a pre-preampli-
fier kit and use both the pre-preamplifi-
er and the transformer at the same
time. Is this all right?—Name withheld

A. If you purchase the pre-pream-
plifier kit, | see no need for the trans-
former, since the purpose of the pre-
preamplifier is to render the use of a
step-up transformer unnecessary. Us-

ing the new unit will show you, in all
likelihood, that the transformer is not
needed. If the new pre-preamp pro-
duces encugh signal level to drive your
system adequately, do not use the
transformer, as that may overload ei-
ther the pre-preamplifier or the pream-
plitier proper.

Sound Reinforcement

Q. A friend and | would like to com-
bine our systems for use at various
events. | have a 70-watt receiver which
has jacks that let me use the preampli-
fier and power amplifier sections inde-
pendently, my friend has separate
components.

We considered using one preampli-
fier, routing the signal to the two power
amplifiers by the use of two Y-shaped
patch cords, and driving one pair of
loudspeakers with each amplifier. Be-
cause we plan to play dbx-encoded
discs at very loud sound levels, we
would like to combine the outputs from
the two amplifiers to drive one pair of
speakers. How can we accomplish
this?—William B. Walkup, Meadow
Bridge, W. Va.

A. The use of Y-connectors is fine
for driving two separate power amplifi-
ers from a single preamplifier, provid-
ed each amp drives its own speakers.

The power increase which may be
possible by combining two amplifiers
to drive a single pair of speakers is
only 3 dB at best. If the two amplifiers
are from different manutacturers, have
different power ratings and have no
“bridging”’ arrangements, you proba-
bly cannot combine them in any way
without risking damage to either or
both.

I would suggest, therefore, that each
amplifier should drive its own pair or
pairs of speakers. If you arrange these
speakers properly in the areas to be
covered, this will permit fistening at a
somewhat lower sound level than
might otherwisé be possible if the lis-
tening area is to be fully covered by
one speaker pair. This arrangement
would enable those participating in
your events to carry on conversation, if

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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this activity is appropriate. | have at-
tended all too many social functions
where conversation would have been
great except that the audio got in the
way. | should have stayed home!

More on ““Ground to Earth”

in reference to the question "Ground
to Earth” (Audio, Nov. 1981) there is a
word of caution you may wish to ex-
tend to your readers. Many high-gain,
multi-component systems may exhibit
excessive hum because of poor house
ground, even If they have a three-wire
a.c. system. Due to age or corrosion,
the wire ground of a house may begin
to float several ohms above true
ground. This could cause a hum prob-
lem as well as a voltage difference
which could be carried on the case of
the component. Running a true earth
ground, i.e. a waterpipe, may remedy
the hum/voltage problem but inadver-
tently create a dangerous ground con-
dition from a safety point of view. Be-
cause the component system ground
would then be the best ground on the
circuit, any large discharge on the cir-
cuit would ground through the stereo
system! As you can see, this could be
dangerous to the operator as well as to
the components themselves.—Doug
Leu, Minneapolis, Minn.

Frequency Range
Of Program Sources

Q. Is it possible to check the fre-
quency range of a tape or a disc with a
gauge? Can this gauge be directly
connected to the output of a tape re-
corder or preamplifier?—Rudolf
Quaas, Pocatello, Idaho

A. A device known as a real-time
analyzer will show you the frequency
content of signals presented to it. An
RTA shows signal level in each of sev-
eral frequency bands. Most common
for home use are 10-band models, with
bands an octave wide, usually costing
just over $200. Models with 31 or so
bands, each s-octave wide, are more
informative but more expensive.

If you have a personal computer,
you can possibly use it as the basis for
a sz-octave analyzer. Radio Shack has
a $20 analyzer cartridge for their Color
Computer (limited to 12.5 kHz, alas);
Eventide Clockworks, in New York,
makes 31-band models for the TRS-80
Mode! |, Pet and Apple Il 4

THE SIMPLE SEGRET OF MORE
SOUND FROM LESS SPEAKER.

By building the power amplifier and associated
electronics into the speakers themselves, Meridian
eliminates the electronic barriers to sound fidelity
inherent in conventional passive speakers.

A full range of sound performance is possible in
one-eighth the volume required by passive speakers.
The speakers can be made small enough to deliver

sound patterns sized and shaped for the brain’s
hearing and interpretive centers.

Uniquely pure and detailed sound with extra
ordinary fidelity to the original
performance is now possible.

MERIDIAN

Made in England. Distributed in the U.S. by
Meridian Audio of America, P.O. Box 653,
Buffalo, N.Y., 14240. (416) 438-7484. Member
of the AAisobanke International Group.

Get all the newest and latest information on the new
Mclntosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.
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HERMAN BURSTEIN

“Mis-Matched” VU Levels

Q. | have a problem with the re-
sponse of the VU meters of my cas-
sette deck. Before | record, | set the
level in the record mode with pause
engaged. When | have recorded the
tape and play it back, the playback
level shown by the VU meters is totally
different from the level shown when
recording. What is wrong?—William
Sigrist, Dumont, N.J.

A If a cassette deck is designed to
read playback as well as record levels,
this is done on the basis of a specific
tape chosen by the deck manufactur-
er. However, tape sensitivity—which
refers to the amount of signal output for
a given amount of signal input—differs
somewhat among tape types and
brands. Therefore, if you are using a
different tape than intended by the
deck manufacturer, playback level
may not agree with record level.

On some decks, the meter shows
the deck's output level, not the tape'’s,
in playback. Such readings will vary
with the setting of the deck's output
level control.

If the difference between recording
and playback readings is only due to a
difference in tape sensitivity, that dif-
ference should not be very great—per-
haps no more than about 3 dB in typi-
cal cases, and probably no more than
6 dB at the outside. If your difterence
exceeds 6 dB, either the record-level
adjustment or the playback-level ad-
justment may be incorrect. Many
decks contain internal potentiometers
for adjusting these levels. You can find
out from the deck manufacturer or
from the owner's manual what the situ-
ation is in your deck. If there are ad-
justment potentiometers, it is a simple
matter for a qualified service techni-
cian to correct the reading of your
VU meters. Such adjustment should be
made when using the cassette of your
choice. If you turn to a technician, you
also might want him to optimize bias
for the tape of your choice.

New vs. Old Level Meters

Q. After using a $300 cassette deck
for some time, | recently purchased a
$900 mode!. The recordings made by
this machine are fine indeed, but de-
cidedly noisier than those made by the
old unit. | discovered this is due to the
fact that | am now recording at a defi-

nitely lower level than before. When
playing a tape made on the old deck
on the new deck, or when playing a
prerecorded tape, the level indicators
on the new deck show very high
peaks. Does this suggest the meters
are inaccurate? Or is it more likely that
the new deck is revealing the draw-
backs of the inexpensive, peak LED
indicators of my old deck?—Christo-
pher Handy, Rockville, Md.

A. It seems to me that the meters on
your new deck are calibrated different-
ly, perhaps showing a higher level
than they properly should. If the tapes
made on your old deck, and prere-
corded tapes as well, do not sound
distorted when played on your new
deck, this is confirmed.

Peak indicators—whether expensive
or inexpensive, be they LEDs, meters,
fluorescent bars, or other devices—
are superior to average-reading de-
vices (such as true VU meters) for opti-
mum setting of record level by most
home recordists. So don't put down
the level indicators of your old deck,
even though they are ‘“inexpensive,
peak LED indicators.”

When using your new deck, in-
crease the recording level until notice-
able distortion is heard in playback—
then back down a bit on level. If this
causes your meters to pin (move all
the way to the right and hold there for
a brief moment or more), you will have
to get the meters recalibrated by a
competent technician for the type of
tape you intend to generally use when
recording.

Re-Dubbing Losses

Q. How much signal loss occurs
when you record from phono disc onto
cassette and re-record from the first
cassette to a second one?—Philip
Leak, Roseville, Cal.

A. On each dubbing there tends to
be about 3 dB of deterioration in sig-
nal-to-noise ratio. When using high-
quality cassette decks with S/N or 65
dB or better, such loss tends to be
minimally noticeable for a single dub-
bing. However, if you make, say, three
or more successive dubbings, the in-
crease in noise tends to become ap-
preciable.

In this connection it may be noted
that prerecorded tapes tend to go
through three, four, or even five “gen-

erations” before the final version
reaches the consumer. That is why
prerecorded tapes have had a prob-
fem in achieving high S/N unless they
were recorded at levels so high as to
produce audible distortion. With the
advent of digital recording and dupli-
cation, which entails virtually no loss in
dubbing, prerecorded tapes can pro-
vide very good S/N.

Doubling in NR

Q. I plan to purchase a cassette
deck that incorporates Dolby B. | also
plan to purchase a dbx unit. Can | use
the Dolby in conjunction with the dbx
to get extra noise reduction? If my cas-
sette deck has Dolby HX, can | use
only the HX feature in conjunction with
a dbx in order to increase the tape’s
high-frequency headroom?—Michael
Deutsch, Sherman Qaks, Cal.

A. The compressed signal present-
ed by the dbx encoding will probably
give the Dolby encoding circuit incor-
rect information on which to work, so |
doubt the two will work satisfactorily
together. Perhaps your audio dealer
will let you try the combination.

As things stand, you cannot use only
the HX (headroom extension) feature in
conjunction with a dbx unit to increase
high-frequency headroom. It might be
possible to go inside the deck and
disable the Dolby encoding so that
only the HX processing remains, but
this would require much technical ex-
pertise. (The Bang & Olufsen Beocord
9000's HX Professional system can be
used independently, if you have that
deck.)

Using HX also appears unnecessary
if you are using dbx. The latter pro-
vides about 30 dB of noise reduction,
bringing you into the area of about 85
to 90 dB signal-to-noise ratio. If you
fear there is danger of tape saturation
at high frequencies when recording at
high levels, you can reduce the record-
ing level substantially and still maintain
an excellent S/N ratio. In other words,
headroom extension is virtually unnec-
essary with the great amount of noise
reduction provided by dbx. 4

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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Presenting High Bias Il and
the Ultimate Tape Guarantee.
Memorex presents High Bias IT, a tape so

extraordinary, we're going to guz.a.ra,nte.e it forever.
We'll guarantee life-like sound.
Extraordinarily flat frequency response at zero dB
recording levels, combined with remarkably low
ncise levels, means music is captured live. Then

Permapass,™ our unique oxide-bonding process, locks each oxide
particle—each musical detail—onto the tape. So music stays live.
Not just the 1st play. Or the 1000th. But forever.

We'll guarantee the cassette.

We've engineered every facet of our transport mechanism

to protect the tape. Our waved-wafer improves tape-wind. YOU'LL FOREVER WONDER,
Silicone-treated rollers insure precise alignment and smooth,

safe tape movement. To protect the tape and mechanism, we've Is IT lIV[
surrounded them with a remarkable cassette housing made &

rigid and strong by a mold design unique to Memorex. “n Is I]' wé%.q,, o
T

We'll guarantee them forever, ;
MEMOREN

If you ever become dissatisfied with Memorex High Bias II, for
any reason, simply mail the tape back and we’ll replace it free.

Enter No. 23 on Reader Service Card



 THE NEW CHEUROLET (AVALIER
FUEL-ITUECTED ENGINE WILL IMAKE
SO WILL ITS NEW LOWER PRICE

Chevrolet is utilizing advanced state-of--he-art front-wheel-
drive technolcgy in the new Cavalier. With its new
high-torque. electronically fuel-injectec 2.0 Liter
engine and new lower price¥ it’s going (3 give
imports competition they haven’t seen tzfore. /,
Cavalier’s front-wheel-drive response ; /
and available new 5-speed transmission are
designed to ofer you a new level of
driving pleasure.
The new 2.0 Liter Cavalier.
Powered by Chevrolet’s determination
to put Cavalier on top. And pricedto ¢

keep it there.
See and drive the néew fuel-

injected Cavalier Wagon. Coupe, . AT '

or Sedan. From America’s sales n '

leader. With al’ that Cavalier M : \
offers today, if you haven't seen » ; ' ‘

¥

—

ready to buy.

Some Chevrolets are 2quipped with engines
produced by other GM divisions. subsidi-
aries. or aftiliated companies worldwide.
Sce vour dealer for details.
*Based on a comparison of

Manufacturer’s Suggested Retail

Prices for 1982 and 1983
’ Cavalier models. Level of
|
)
|
|

your Chevy dealer. you're not /

standard ecuipment may vary.

GM

USA-115
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VIDEODISC

GETS STEREO
s o e o

#

CA’'s SelectaV sion CED (Ca-
Rpacitance Elecronic Disc) vid-

eodisc system, which originally
appeared in a monopAonic version, is
now available in a two-channel version
suitable for both stereo and indepen-
dent-channel bilingual use. In addition,
its. sound capacity has been enhanced
to levels comparable w th those of high-
quality audio-cassetiz2 reproducers.
[For an explanation «f the basics of
RCA’s mono SelectaVision system,
see Audio, March 1980.]

Because of the basic purpose of the
system, the design had to satisfy sever-
al constraints simultaneously. For ex-
ample, the system had to give good
audio reproduction on ypical home ste-
reo component systems. The system
had to produce acceptable monopho-
nic audio on a typical television system.
Stereo discs and exising monophonic
discs had to be forward and reverse
compatible. The system had to be able
to reproduce two inczpendent audio
channels for bilingual or special-pur-
pose programs.

| System Design

To ensure compatidility with mono

- players, the stereo signal is fed through

an L+ R, L —R matix. This allows
mono players to recover the compatible
sum signal from stereo discs, while ste-
reo players decode the sum and differ-
ence signals back into their original left
and right companents: When playing a
mono disc, a stereo player behaves the
same as a standard mono player (it
does not apply the d=coding matrix).
For bilingual applications, the encoding
matrix and the decoding matrix are by-
passed and the two channels are re-
corded independently.

For adequate reproduction of high-
quality stereo programs through a
home system, stereo system goals in-
cluded a minimum aucio bandwidth of
15 kHz, distortion levals of less than
2%, and a dynamic rarge of at least 60
dB. Satisfying these demands required
optimization of the audio-noise perfor-
mance of the CED sys.em.

The audio channels on the videodisc
are recorded on FM carriers. The first
channel, at about 716 kHz, is used for
the sum or monophonic signal; a sec-
ond channel, at about 905 kHz, is used
for the difference signal (Fig. 1). As in

1 any FM system, the demodulated sig-

nal-to-noise ratio is a result of the com-
posite effects of the deviation, the de-
emphasis characteristcs, the carrier

Charles Repka, Ed Fresman and
Gopi Mehrotra are engineers at RCA.

Reprinted from RCA Engineer, Jily/August 1982. Copyright © 1982, RCA Corporation.
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“System goals included
audio bandwidth of 15 kHz,
distortion levels under 2%,
and dynamic range of at
least 60 dB.”
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AUDIO AUDIO
CHANNEL #1 CHANNEL #2
(£50 kHz) (+50 kHz)

Fig. 1—Spectrum
assignments for
the CED stereo
videodisc system.
Channel 1 is the
sum channel, and
channel 2 is the

FREQUENCY — MHz

difference channel.

levels, and the magnitude of phase-
noise sources.

The requirement for reverse com-
patibility with monophonic players and
the tight frequency-division multiplex-
ing of the audio and video FM signals
severely restrict the choice of these
parameters.

Reverse compatibility defines the
maximum deviation on the sum chan-
nel as the same =50 kHz defined for
the monophonic signal. Consequently,
changes in deviation large enough to
affect signal-to-noise ratio are imprac-
tical.

Another direct way to improve audio
S/IN is to increase the level of the audio
carriers on the disc. However, 100
great an increase produces propor-
tional "sound beats” in the video lumi-
nance signal. A correction circuit in all
CED players cancels these beats by
adding an inverse beat [1]. Extensive
measurements of the sound-beat sig-
nal and the practical performance of
correction circuits showed that audio-
carrier levels could be safely raised 4
dB at the outer disc radius and 1 dB at
the inner disc radius. Stereo substrates
are cut with a linear “amplitude taper”
that decreases toward the inner radius,
and reflects the available increases.

Additional margin has been gained
by improving the performance of the
basic disc compound, partly as a con-
sequence of manufacturing gains
made during the initial year of mono-
phonic production, and partly from for-
mulation changes. The gains made us-
ing the above techniques apply to the
noise attributed to the carbon in the
disc. This noise is conveniently ap-
proximated for the audio channel as
white noise, band limited by the FM-
demodulation systems. It is uncorrelat-
ed from channel to channel.

The performance improvements with
respect to this noise source were suffi-
cient to unmask another type of noise
in the disc, displacement noise. Dis-
placement noise arises when varia-
tions in the position of the disc surface
with respect to the stylus electrode dis-
place the estimates of zero crossings
on the FM carrier. Such displacements
can arise from surface roughness of
the disc or vibration of the stylus. The
underlying mechanisms cause this
noise to be correlated in both carriers.
When matrixed by the stereo de-
coder, they reinforce one another in
the left channel, and nearly cancel in
the right channel.

Control of these noise sources
proved extremely difficult. Cancellation
of these noise components was poten-
tially possible (the behavior of the right
channel providing tangible evidence of
this possibility), but fundamentally re-
quired adding random noise back into
the system along with the cancelling
information. Because of this trade-off, it
was desirable to reduce the main con-
tributors of such noise below detect-
able levels. A resonance in the car-
tridge was damped by a design
change, reducing its contribution by
about 10 dB at 10 kHz, and disc sur-
faces were improved by process
changes. These improvements suc-
cessfully lowered the "left-channel”
noise back into balance with the "right-
channel” noise.

To further improve stereo perfor-
mance, noise-reduction systems were
investigated. After evaluation of sever-
al systems, the newly developed CBS
CX system was selected over compet-
ing alternatives. Although some other
systems promised more noise reduc-
tion, CX encoding was attractive for
several reasons:

It was possible to foresee that the
masking of noise by high-level signals
could be made adequate on the disc,
thus assuring acceptable performance
of the CX system.

The CX system had been designed
with a primary emphasis on compati-
ble play of unexpanded material. This
not only assured reverse compatibility
of stereo discs on monaural players,
but also solved the problem of present-
ing adequate dynamic range to stereo
inputs, while restricting dynamic range
on television r.f. inputs. Only the com-
pressed material is fed out the TV r.f.
modulator, while the expanded materi-
al drives only the stereo outputs.

The CX system generally reduced

Fig. 2—CX compressor and expander
input/output curves.

INPUT —dB
(Compressor or Exponder)

-80 -60 -40 ~20 0

OUTPUT — dB
(Compressor or Exponder)

Fig. 3—CX stereo compressor. The
CX noise-reduction system
contributes to the videodisc's stereo
dynamic range.
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“Displacement noise from
surface roughness or stylus
vibration is reinforced in
the left channel, and
nearly cancelled in the
right.”
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100 21k 6.2k
INPUT
FREQUENCY — Hz

Fig. 4—CX signal compression vs.
frequency characteristic (sine-wave
input only).

the audibility of “ticks" and “pops";
some other systems exaggerated their
effect.

A variety of economical circuit exe-
cutions with interchangeable compo-
nent sources are possible with CX.

Only inaudible waveform distortions
arose from forcing the CX-encoded
signal through an FM system which
has a limiter.

A bonus arose from the decision to
use the pre-emphasized signal in the
CX control loop. Dynamic range in any
basic FM system diminishes at a rate
of 6 dB per octave beginning at the
pre-emphasis break frequency. How-
ever, the action of the CX system re-
duced this to 3 dB per octave for
steady-state signals. This characteris-
tic suggested that additional pre-em-
phasis could be added in mastering,
while still maintaining greater than
benchmark dynamic range. Empirical
work on a variety of program tapes
confirmed this effect with complex au-
dio waveforms, and a second break-
point was added at 6.1 kHz (25 pS).
Subsequent de-emphasis in the player
contributes significant noise margin to
the system (approximately 3 dB, A-
weighted S/N).

CX Noise-Reduction System

The CX process provides up to 20
dB of noise reduction by means of a
complementary compansion process.
Audio signals are compressed by a 2:1
factor (on a dB scale) during the disc-
mastering process. During playback,
the demodulated audio signals are ex-
panded by a 1:2 factor (Fig. 2).

A simplified block diagram of the CX
compression system is shown in Fig. 3.
Voltage-controlled amplifiers in the
feedback loops of the left and right
channels are adjusted by a control sig-
nal derived from the left- and right-
channel outputs. Unlike other compan-
sion systems (for example, Dolby or
dbx), compression takes place with no
spectral alteration. This characteristic
permits playback of the compressed
signal without an expander for compat-
ible reproduction.

Compression occurs at a 2:1 char-
acteristic only for signals greater than
—40 dB with respect to a reference. All
signals below —40 dB retain a 1:1
characteristic. For the CED system, the
reference operating level is defined as
+25 kHz deviation of the FM sum-
channel sound carrier, with a 1-kHz
sinusoidal modulating signal applied
to both left and right inputs in phase.

Audio signals below 100 Hz are at-
tenuated by 6 dB per octave before
being applied to the control-signal
generator. This prevents gain pumping
that can be caused by strong subsonic
signals. System pre-emphasis is add-
ed to the audio signal before it is ap-
plied to the control-signal generator.
This improves system headroom (rnar-
gin from standard signal level to maxi-
mum signal level before significant
nonlinearity occurs), and noise-reduc-
tion characteristics, at high frequen-
cies. The resultant compression-fre-
guency response for single-channel
steady-state sinusoidal-input signals is
shown in Fig. 4. (Note that this re-
sponse curve applies only to the effect
of the compressor and pre-emphasis
on individual sine-wave signals. Re-
sponse with mixed-frequency signals,
such as music, would essentially re-
main flat.)

Fig. 5—CX encoder
control-signal generator.

Fig. 6—Audio signal path in the
CED stereo mastering system.
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“CX noise reduction
presents adequate dynamic
range to stereo inputs,
while restricting it on
television r.f. inputs.”
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The transient response of the con-
trol-signal generator is nonlinear and
has been designed to minimize audi-
ble side effects. A block diagram of the
control-signal generator is shown in
Fig. 5.

Filtered left and right signals are fed
to the input cell where they are passed
through ideal full-wave rectifiers to pro-
duce absolute-value-level signals. in
addition, a minimum signal-level refer-
ence is generated. The largest of the
level signals or the minimum level ref-
erence is rectified and passed through
a complex network that generates con-
trol responses for rapidly rising, rapidly
falling, or slowly changing audio-signal
levels. The compressor and expander
are the inverse of one another.

The Stereo-Mastering System

The audio portions of videodisc
mastering systems have been rede-
signed tc accommodate stereo quality
levels. Figure 6 snhows the audio block

diagram of a videodisc mastering sys-
tem. Stereo audio programs can be
supplied either on tracks 1 and 2 of the
one-inch C-format tape or on a sepa-
rate half-inch audio tape. Because of
the limited audio performance of C-
format VTRs (wow and flutter, especial-
ly at half speed, stereo signal phase
tracking, and distortion), half-inch au-
dio tape is the preferred format. Video
and audio are synchronized by using
the SMPTE time code, recorded on the
videotape and on track 4 of the half-
inch audio tape.

The mastering process takes place
at half speed. The appropriate scale-
factor modifications have been made
to all tape machines, equalization net-
works, and time constants within the
audio-signal path. From the tape ma-
chine, the audio signal is fed through a
Dolby A decoder. (To ensure the high-
est possible quality, all stereo-program
master tapes are Dolby A-encoded.)

Foliowing the Dolby A is a filter set.

The filter can be used to optimize the
bandwidth of the audio chain to match
the bandwidth of the program material.
Many fiim sound tracks, for example,
have a bandwidth of only 8 kHz. By
optimizing the audio chain to fit the
program, system S/N can be improved
by 2 to 3 dB. For high-quality programs
with low source noise and wide band-
width, the filters are set for a 16-kHz
bandwidth. The filters can also be
used as notch filters to remove single-
frequency spurious tones from pro-
gram sources.

Atter bandpass filtering, the signal is
CX-encoded. The CX encoder used in
the signal chain incorporates equaliza-
tion circuits within the control loop that
cause the encoder to compress the
audio signal as if it were pre-empha-
sized. Actual pre-emphasis takes
place later in the signal chain.

After CX encoding, the left and right
stereo signals are added and subtract-
ed in the sterec matrix to form sum and

STEREOQ LIGHT STEREO
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Fig. 7—Audio signal section of the RCA SGT 200 stereo CED player.
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“Mastering takes place at
half speed. For highest
quality, all stereo master
tapes are Dolby A-encoded.”

difference signals. The sum and differ-
ence signals are then pre-emphasized
and limited to peaks equivalent to
100% (=50 kHz) deviation. Audio pro-
gram material can have a peak-to-av-
erage ratio greater than 10 to 12 dB,
which means that some form of signal
limiting must be applied to prevent
overmodulation. Limiting is applied to
the sum and difference signals. This
permits a higher average signal level
before limiting as compared with con-
ventional left/right limiting.

The limiter is a two-channel unit with
the highest input to either channel con-
trolling the limiting action on both
channels. This prevents changes in
stereo separation when the limit cir-
cuits are active. Limiting is by means
of gain reduction (rather than clipping)
as much as possible, thus avoiding
obvious distortion of extreme peaks.

The output of the limiter drives the
audio modulators whose output is then
summed with the FM-modulated video
signal. The composite signal is ampli-
fied and used to drive a piezo-electric
cutting head that scribes the signal
onto a copper substrate [2 to 4].

The CED Stereo Player

The RCA SGT 200 stereo player is
similar to the SFT 100 and SGT 100
monaural players in many respects.
The video circuitry, control circuitry
and playback mechanism are identical
on the three players. The only visible
differences in the stereo player are the
stereo-indicator light on the front, and
the bilingual switch and audio/ivideo
output jacks on the back.

The main blocks of the complete ste-
reo signal section consist of two de-
modulators, mute/track-and-hold cir-
cuits, and matrix and CX decoder cir-
cuits (Fig. 7). The 716-kHz L + R carri-
er is demodulated by circuitry on the
main circuit board. The 905-kHz de-
modulator and other circuits are locat-
ed on a stereo-board subassembly.
The stereo player uses the same cus-
tom-designed phase-locked loop IC
used in the SFT 100 player to demodu-
late the audio and video signals [5].
However, the voltage-controlled oscil-
lator gain has been reduced, and out-
put amplifier gain reduced by a similar
amount, to improve the audio S/N. The
loop filter has been modified to in-
crease the audio bandwidth.

The 905-kHz demodulator functions
the same way as the 716-kHz demodu-
lator with the exception of squelching
capability when the carrier is missing.
With mono discs (no 905-kHz carrier),
the 905-kHz demodulator IC puts a
“low" on the squelch line and this func-
tion is used to turn off the stereo light
and disable the decoder and CX ex-
pander. The above three functions are
also disabled whenever the bilingual
switch is moved from normal position
to select either channel 1 or channel 2.

Defect gates within each demodula-
tor are triggered by disruptions in the
FM carrier signal which could cause
undesired disturbances in the audio
output. Such disruptions may some-
times include phase disturbances, am-
plitude dips or dropouts, and exces-
sive noise.

When triggered, these gates signal
the switching control circuit, which in
turn triggers a track-and-hold circuit
that follows each demodulator's audio
output. This T/H circuit then maintains
the audio signal level until the defect
passes. There is some signal disconti-
nuity when the hold is released, but far
less than if the audio signal had
dropped to zero or suddenly peaked at
the defect.

This technique is very eftective in
reducing ticks and pops. However, if
high frequencies are present in the
scftware, a track-and-hold circuit can
degrade the tick-and-pop perfor-
mance. To avoid this, the track-and-
hold circuit has a charging time con-
stant of approximately 98 wS which
limits the hold function to frequencies
below 1.6 kHz while allowing the circuit
to track the signal at frequencies
above 1.6 kHz. A C-MOS quad-switch
(CD4016) is used for this function.
These switches are also used for mut-
ing the player or selecting any lan-
guage by muting one channel at a
time.

The left and right signals are recov-
ered by adding (L + R) to (L — R) and
(L+ R) to —(L — R) respectively. An
inverter amplifier is used to invert the
gain of the (L — R) signal. When inde-
pendent audio channel 2 is selected,
the gain of this amplifier is changed to
+1 to get in-phase signals at each
output. Left and right signals from ma-
trix output are also added back to get
an (L + R) signal for the TV modulator.

The CX decoder is designed using
low-cost, commonly available ICs. Two
CA324-type operational amplifiers and
one LM13700-type transconductance
amplifier are used. The function of the
CX decoder is to provide complemen-
tary expansion of the previously com-
pressed signal.

The decoder consists of a full-wave
rectifier for each channel and a filter/
peak-detector that gives a d.c. output
corresponding to the peak signal from
both channels. This d.c. is amplified to
the right level for proper dead-band
operation. This d.c. voltage goes to a
time-constant circuit and finally con-
trols the current of the transconduc-
tance amplifier, thereby changing its
gain. A precision limiter is used to ad-
just the knee of the —40 dB break
point. A single-pole RC network is
used at the output of the transconduc-
tance amplifier to provide necessary
de-emphasis at 25 pS. The L and R
expanded signals are then connected
to the output jacks through the buffer
stage and given an additional de-em-
phasis of 75 uS. 4
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G6 The process of designing
the V15 Type V was not
necessarily so simple. We
took the time to develop a

simple solution. ,,
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THE AUDIO INTERVIEW

DAVID LANDER

JIM KOGEN:

The Engineer as

President

hat Jim Kogen is President of
Shure Brothers provides an
important key to
understanding that company, for
many years a leader in the phono
cartridge and microphone fields.
Kogen is an engineer—not, as one
might expect of a chief operating
officer, someone who cut his
corporate teeth on the fundamentals
_of marketing, sales or finance. He
came to Shure as Chief Engineer 20
years ago, bringing with him more
than a decade of experience in
application and development
engineering. It is perhaps surprising
that his only audio experience at
that time came from owning “a
minor hi-fi system,” but, not
surprisingly, Kogen's interest in
audio grew quickly. His superiors
allowed him to indulge other
interests and to test his skills in a
number of areas. He moved from
engineering to manufacturing and
production control, then to data
processing and finance. After
serving a stint as Operations
Manager, he was named President
in 1981. Kogen's thoughtful manner

He is clearly proud of Shure’s
technical achievements but in no
way boastful, totally in keeping with
the low profile the company has
kept over the years. A smallish, trim
man with a handsome head of gray
hair, the affable Kogen seemed shy,
almost out of place in his large
corner office as he greeted guests
from Audio, drew up a chair on the
visitors’ side of his desk and
prepared to answer questions about
himself, his company, and the
products he has helped bring into
the world.

reflects his engineering background.

Why has there been such a marked
difference between the so-called list
prices and the actual selling prices of
phono cartridges, even relatively new
high-end units like your V15 Type V?

| don't see any sense to it. We know a
product's worth. We are distressed be-
cause it demeans the product.

Why the high list prices in the first
place? It's often said a cartridge con-
tains very little in the way of materials.
If you take it down to raw material, |
suppose that could be the case. The
labor in producing a phonograph car-
tridge, depending on the guality, can
be very high. We put a tremendous
amount of highly skilled, technical la-
bor into a phonograph cartridge. For
example, with the V15 V a very big
percentage of what we produce never
gets out of the building because it
doesn't meet the quality standard. It's
a very difficult thing to manufacture.
Why?

Because it's so small, for one thing. For
example, most steps in production
have to be carried out under a micro-
scope or magnifying glass, such as
forming beryllium with the incredible
thinness of the stylus shank, putting a
hofe in it, and putting on a tip.

Did you develop the processes for do-
ing these things?

We developed the process for making
the beryllium shank on the V15 V. It
took us several years just to learn how.
It seemns ironic that we can put a man
on the moon, yet to store music we
encode it in grooves on a vinyl disc,
then make a cumbersome-looking de-
vice to spin these discs, attach an arm
to that, and hang another strange de-
vice from the end of that to follow the
wiggles in the grooves. Isn't the tech-
nology somewhat primitive?

Well, | think your use of the word “prim-

itive” is wrong, because what we're
really doing is seeking perfection. Most
developments are exponential. You
can achieve 90% of the desired perfor-
mance fairly quickly. Then to perfect
the product takes a lot longer and a lot
more effort, and | think that's what
we're into with a V15 V. We are looking
for perfection, and we're selling to peo-
ple who want the best quality. You're
really asking if the phonograph medi-
um is obsolete. Today it is not. Twenty
years from today it may be, but it cer-
tainly isn't now.

Where will Shure be if the medium be-
comes obsolete? Are you taking steps
to deal with that possibility?

Yes. We'll be around.

How long did it take you to develop the
Type V?

We were working on it about the time
we finished the IV. We use the word
“develop"” in the sense of engineering
development, making prototypes, and
then in the sense of the manufacturing
development, developing the tools and
techniques. The two of these com-
bined took four years.

What does the fact that you—an engi-
neer—could become President of
Shure tell us about the company?

In some companies, | suppose only
people in the sales department could
be considered for president. Here, |
think we were looking for someone who
had a good understanding of the total
business. We have a very fine sales
department. I'm not trying to demean
that at all. It's just that apparently, at
this point in time, I'm in a position to
see that all of the things we want to do
are carried out.

Do you think your technical back-
ground gives you any particular ad-
vantage as chief operating officer?

It definitely helps me in terms of mak-
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“ Developments are
exponential. You
achieve 90%
performance quickly.
Then, perfecting the
product takes a lot
longer, a lot more

effort. , ,

Original V15

V15 Type 1l

‘4

—

14 57 ing certain that we

|
f‘/ continue our policy of

{ providing quality prod-
L ' ucts, of developing new products

with features that are advantageous
for customers, of making sure that
our quality control continues. | think it's im-
portant, at least for somebody in my
position, to have a good overall per-
spective, to not just be interested in
one part of the company or the other.
I'm not the kind of an engineer that
spent all his time in the lab.
What are the most interesting projects
you've worked on in your years here?
| found the development of the V very
fascinating, but | guess the thing that |
find extremely interesting is to look
back on where we were 20 years ago,
when | started with the company, and
how we have progressed in that period
of time. | remember one of the first
things that | gquestioned was the fre-
guency response curves we used to
run on the CBS test record. We were
used to having a big, high-frequency
peak at about 14 kHz, and that affect-
ed the tracking. Being new with the
company and not having been in the
business, | was able to ask a lot of
dumb questions. And | was fascinated
by the fact that we didn't have all the
answers.

| think the first big contribution was

when we started promoting the con-
cept of trackability. At that time the
most popular criteria for cartridges
were compliance and frequency re-
sponse. Of course, ali products had
high compliance and a response of 20
to 20,000 Hz—and we weren't even
tracking the records properly. Today,
specifications are much more compre-
hensive. And then looking back on
those days—some of the dreams we
had and some of the questions, and
being able to say we have answered
so many gquestions and solved so
many of the problems.
How close to perfect is the V?
Well, | would never claim perfection,
but it's come a long way. The frequen-
cy response is as flat as you could get
it. The distortion and the things that
cause distortion are getting to the point
where they're insignificant, and we've
paid a lot of attention to the practicali-
ties of life, with the Dynamic Stabilizer
and its ability to reduce low-frequency
resonance. You're probably going to

ask me when we'll have the VI and
what it will do, and | don't think I'm
prepared to talk about that yet. We're
still in the process of digesting the V.
We're very proud of the V.

How do you feel about the difference
between the audic industry of 20 years
ago and the way things are today?

I'm a little disturbed about the trend |
see in some areas of taking away fea-
tures. | understand the desire to stan-
dardize and to reduce costs by making
common parts, but | don't want to get
to the point where hi-fi is like Henry
Ford's concept that you can have any
color you want as long as it's black. |
like to have some adjustments on my
hi-fi equipment. Now, | know there is a
big segment of the audio market that
wants to buy a package, turn it on, put
a record on it, and play it. In the old
days with packaged sets, that's the
way it was. In the last 20 to 25 years,
hi-fi has grown. It's a business in which
people buy components, put them to-
gether, and make their own adjust-
ments. Now we see signs of reversing
that approach, where packages are
provided all predigested for you with
fewer adjustments to make and fewer
knobs to turn. That may be good for
part of the audio public, but it is not
good for the rest of us. For example, |
like to be able to adjust the tracking
force on a tonearm. Another thing |
dislike is the move away from chang-
ers. | like the idea of a high-quality
record changer. Now that may sound
sacrilegious . . . .

But isn't that a contradiction? Record
changers require less of your attention,
not more.

Well, | want to have my cake and eat it
too. | want to have a good tonearm, a
good playing system, but there are a
lot of times when | have people to din-
ner and | want to play my hi-fi set and |
don't want to get up every 15 minutes
to change the record.

Are you also bothered by the fact that
a number of one-brand systems have
inferior cartridges? Or is this an oppor-
tunity for Shure?

Yes, it is an opportunity. | guess I'm
bothered by false claims. I'm not mak-
ing accusations, but any time some-
body comes in and says here's a su-
per product and it isn't, it bothers me.
Many of us in the audio industry—not
to mention people outside it—have of-
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ten been bothered by the difficulty in
mounting cartridges, the fact that
there's no standardization in terms of
mounting procedures or hardware, for
instance.

| think if we can standardize, that will
be wonderful—provided that we don't
slow down development and improve-
ment and progress. | agree with you.
We put a whole bagful of screws and
nuts in with our cartridges to try to
handle that situation.

But have you tried to make the mount-
ing process simpler?

Oh, yes. We put a lot of effort into that.
It is something that concerns us very
much.

You provide an alignment device with
the V15 Type V. What led you to do
that?

We felt that if we were providing the
top cartridge in the world we ought to
make sure it gets mounted properly,
and with the help of a little needling
from people like [Audio Senior Editor]
Barney Pisha, we said, yes, that's a
good idea and we ought to be certain
that everybody who buys the cartridge
has the capability of mounting it cor-
rectly. So what we've done is supply
tools that are really quite simple to use.
| was very amused with the invention of
our gauge. We assigned the project to
Joe Kehl, one of our top design engi-
neers, and asked him to develop a
gauge to provide an easy way of
mounting the cartridge and adjusting
the overhang. He worked on it for a
while and later came in and said,
“Well, | think I've got a way, but I'm not

down with Roger Anderson, who is one
of our top men in Development Engi-
neering, and they spent several hours
going through the calcutations to prove
to themselves that it really worked.
Was it a complex thing to design, or is
it something so simple nobody ever
thought of it before?

The process of design was not neces-
sarily so simpte, but in a sense it was
analogous to Guy de Maupassant's
comment that, “I didn't have time to
write a short letter.” We took the time to
develop a simple solution.

There's a lot more competition in the
cartridge field than ever before. What's
your response to that?

We're becoming a lot more aggres-
sive, marketing-wise. The market has

sure | know why it works.” Then Joe sat-

changed. At one time we had

half a dozen competitors, and e ..

now there are probably 40 in
the cartridge field. Incidentally, a sig-
nificant portion of our business is with
microphones and other products.
Just how does your business break
down?
We don't discuss percentages, al-
though | don't want to leave the im-
pression that our only product line is
phonograph cartridges. We are a ma-
jor supplier of microphones and cir-
cuitry products throughout the world.
In the microphone field we do quite a
bit in recording and broadcast studios.
We have a significant business in mo-
bile microphones. Of course, we sell a
lot of microphones to music stores,
and through them to professional musi-
cians and vocalists. Sound contractors
buy a lot of our microphones. There's a
great diversity of applications.

With hi-fi you think primarily of selling
a phonograph cartridge to a consum-
er. In the microphone field, there are
s0 many applications—for example, in
sound reinforcement alone there are
many subdivisions such as churches,
hotels, auditoriums, restaurants, and
industrial users. Designing products
for those uses requires a great deal of
application knowledge as well as de-
sign skill.
Is this more of a meat and potatoes
business, whereas the phono cartridge
business is more exotic, a kind of nou-
velle cuisine, if you will?
| don't know if I'd use those words.
Yes, there are a lot of meat and pota-
toes aspects to the microphone busi-
ness. You don't come out with a basic
new microphone every year or two. In
the phonograph business we have to
keep coming out with new products.
We brought a V15 V out four years after
a V15 IV, but in the interim we brought
out dozens of new designs and varia-
tions. Some of our best-selling micro-
phones were developed over 20 years
ago—and they are still among the best
in the market. Why? First, people be-
come accustomed to the microphone
and, second, the field isn't changing
as rapidly as it is in hi-fi.
.Then there’s less of a model-year syn-
drome among professionals than
home audio buyers?
Oh, by all means. There are recording
engineers who still use the old RCA

£E Joc Kehl developed
the V15 Type V’s
mounting gauge, and
said ‘I think I've got it,
but I'm not sure I know
why it Works.,,

V15 Type 1l

V15 Type IV
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“A cartridge should not
change the information
on the record. If you
think it should be like a
musical instrument,
that’s a different ball

game. gy
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Trackability refers to a cartridge-
arm system’s ability to handle
anything on the disc, even warps.

ribbon microphones. They just like the
sound of them. For example, we
thought of putting a new microphone
cartridge inside our Unidyne ll-—some-
thing more modern which had certain
features—and we talked to people and
they said, "Absolutely not. if it sounds
one bit different, we won't buy it."

In Japan, a lot of amateurs are fond of
recording—not off the air or from discs,
but with microphones. Why has this
never caught on in America? Do you
have any insight into that?

No, | really don't. I've thought about it
on occasion. I've thought of uses
where | might have some fun with re-
cording. For example, | just took a trip
to the Southeast and heard all kinds of
different accents. It occurred to me it
might be fun just to record those differ-
ent accents, you know. But it's just
never become that popular here. it
may become much more popular with
video recorders.

But will it? | often wonder how many
35-mm SLR cameras or home movie
outfits spend the better part of their
lives in the closet. I've professed an
interest in photography for years, but |
never use my SLR or the four lenses /
own for anything other than business
purposes.

When my children were little, | took a
lot of 8-mm movies. Bell & Howell
brought out a sound system which
used a cassette recorder, and | bought
one of those and took about seven or
eight pictures and stopped using it. |
found that it was great for taking pic-
tures of little kids, because you just
wanted to record what they were do-
ing. But when they started growing up,
you would say “Now do something"—
and they never knew what to do. Then,
when you said “Now say something"—
they couldn't. That was the only way |
ever found to make them stop talking.
I'd like to get back to phono cartridges
for a moment and pursue that idea of
“primitive technology.” Don't you think
that further development of the car-
tridge as we know it is a little like trying
to build the perfect stone wheel?

If you want to characterize it like that,
that might be true; but if you don't have
anything better than storne to make
wheels out of, then | guess you make
the best stone wheel. For right now, |
think we ought to continue improving
the phonograph.

T e ——— e ————————l—

What are the chief problems left to be
solved?

Certainly noise and record wear are
significant problems. That's something
we feel rather keenly about, and that's
why we try to optimize our cartridges
for lower tracking forces.

I don't normally think of a cartridge as
producing noise.

But cartridges damage records, and
that produces noise. You can track a
record at a higher tracking force and
achieve efficient tracking capabillity,
but you wear the record faster. We
could make a 2-gram tracking force
cartridge that would track fantastically
well but, of course, that's not the objec-
tive. We're trying to get a concept
across with our total trackability in-
dex—TTl—because, to us, the really
difficult job is to make a cartridge that
tracks very well at a low tracking force.
Somebody in the business once said
that most />-gram cartridges are actu-
ally 1=-gram cartridges. Is this true?
Well, it's not true for Shure Brothers. I'll
guarantee that.

A lot of the moving-coil cartridge peo-
ple recommend 2-gram tracking. Do
you suppose part of the moving-coil
mystique originates in the fact that a
moving-coil pickup might track better
and sound better—at least the first 10
times a record is played?

First of all, moving-coil cartridges don't
track better than our V or even our V.
So it's not tracking. If people have de-
cided they like a particular kind of fre-
quency response and a moving coll
provides it, then they like a moving
coil. Our position has been that a pho-
nograph cartridge should translate the
information that's in the record into
electricity. It should not change that
information in any way. It should not
add distortion; it shouldn't change the
response. If you take the position that a
phonograph cartridge should be like a
musical instrument and actually
change the character of the informa-
tion that's on the record, then it's a
completely different ball game. Now
you've got to employ an Antonio Stradi-
vari who knows how to fine-tune the
cartridge, and we just don't feel that's
the place of a cartridge manufacturer.
The point | want to make is that we feel
a phonograph cartridge should have
no sound. It should be as transparent
as a window glass. 4
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WEMT:

Satellite

Superstation

hat can you hear in Kodiak,
Key West and Chicago that
you can't in New York? The

answer is WFMT, Chicago, widely con-
sidered the nation's best FM station.

The station's nationwide coverage
has nothing to do with its transmitter
power. It's due, instead, to United Vid-
eo (UVI), the company that transmits
WFMT's signal to more than 126 cable
companies, in 36 states, via an RCA
Satcom communications satellite. That
satellite link made WFMT the country’s
first radio superstation—except to Chi-
cago listeners, to whom it's been a
superstation all the time.

The WFMT Difference

WFMT is in its 31st year of broad-
casting a "fine arts" format of classical
music supplemented by drama, poet-
ry, discussion (it's the home of Studs
Terkel), and folk music. The station re-
cords and syndicates programs by the
Chicago Symphony Orchestra, the Mil-
waukee Symphony Orchestra, and
Chicago's Lyric Opera; the Lyric's
opening nights are broadcast live.
WFMT accepts a limited amount of
commercial advertising, but refuses
prerecorded commercials and jingles,
a unigue policy in commercial broad-
casting. A piece of music is never in-
terrupted except for a news bulletin.

Rich Warren, a staff producer at
WFMT, writes the audio column for
the monthly magazine Chicago and a
nationally syndicated column on
audio. Daniel Queen is acoustical
consultant to WFMT and heads Daniel
Queen Associates, an acoustical
consulting firm in Chicago.

RICH WARREN and DANIEL QUEEN

Contrary to the expectations of radio
pundits, the policy has paid off hand-
somely in listener loyalty and profitabil-
ity. The station proudly possesses nu-
merous Armstrong, Peabody and Ohio
State programming awards, as well as
a number of commendations for tech-
nical quality from engineering journals,
the popular press and audio equip-
ment manufacturers.

Less obvious than its programming,
but equally audible to listeners, is
WFMT's unparalleled technical quality.
Broadcasting from the John Hancock
Center in Chicago, with an antenna
height of 1,175 feet, WFMT uses an
RCA BTF-20E-1 transmitter and a two-
bay, circularly polarized Alford Engi-
neering antenna, for an effective radi-
ated power (ERP) of 15.5 kilowatts. The

Harris MS-15 exciter and stereo gener-
ator were custom modified and built for
WFMT by Harris, guaranteeing a sig-
nal-to-noise ratio (referenced to 100%
modulation) of better than 82 dB.

Since FCC regulations forbid over-
modulation, and conventionat limiting
is anathema to classical-music lovers,
an integral part of the transmitter sys-
tem is a modulation controller de-
signed and built by WFMT’s Chief En-
gineer, Alfred Antlitz. Dubbed Modu-
plex |, the device's several detectors
continuously analyze the input and ap-
ply multiple corrections to it. This
“smart” device avoids the audible pit-
falls common in broadcast limiters.

“The purpose of the Moduplex | is to
avoid overmodulation, with a minimum
of side-effects—more difficult with the
wide dynamic range of classical mu-
sic,” says Antlitz, “than with other mu-
sic which has already been pro-
cessed.” lts multiple corrections are
applied in a hierarchy, "because these
corrections are beneficial in some cir-
cumstances but detrimental in others.

“For example, high-frequency tran-
sients (such as record clicks) are sim-
ply clipped, because that's the least
objectionable correction. When the
peak lasts too long, or it is too low in
frequency to be clipped inaudibly, a
peak limiter (which reads the pre-em-
phasized signal) lowers the system
gain at a carefully timed rate, then re-
stores it. The peak limiter and clipper
prevent overmodulation, and the peak
limiter also keeps the clipping below
audibility.

“To keep the peak limiter's action
from being heard, Moduplex also has a
broadband limiter section. It's deliber-
ately sluggish, to keep its own action
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“Programs from what is arguably the country’s finest FM
station are available in 36 states via satellite.”

- 1

as inaudible as possible. it also limits
to well under 100% modulation, to
leave headroom for the dynamics of
the musical performance.

“A compressor stage performs a
similar function to the broadband fimit-
er, but over an even longer time frame.
Both the broadband limiter and com-
pressor are gated by changes in the
music's level. If the loud passage is
followed by a gradual decrescendo,
the limiter and compressor gradually
release. If it's followed by a sudden
drop to a quiet passage or a pause in
the music, these stages don't reiease
immediately but do begin releasing,
slowly and at separate times, several
seconds later.”

All these stages work hierarchically,
so that if the a.g.c. section of any stage
is greater than or equal to that of the
stage before, that previous stage stops
processing. Moduplex reads the signal
both after pre-emphasis (for peak limit-
ing) and before it (for broadband limit-
ing and compression), so it can com-
pare the emphasized and non-empha-
sized signals and see how much high
frequencies are contributing toward
potential overmodulation. If necessary,
and only after all the other stages have
tackled the job, a final section will roll
off these high frequencies, up to a
maximum of 6 dB at 15kHz, and in
lesser amounts at lower frequencies
down to 5 kHz. This is used primarily to
reduce the amount of peak limiting
needed, since that is the most audible
correction which Moduplex applies.

These are not actually separate cor-
rections, applied by separate circuits,
but a list of the ways in which a single
circuit will apply correction, depending
on the signal it has to deal with. De-
spite the system’s intelligence and
complexity, Antlitz takes pride in the
fact that it's doing nothing to the signal
most of the time.

The studios, about a mile from the
Hancock Center, are connected to the
transmitter by telephone lines having
better than 95 dB of signal-to-noise
ratio, and minimal phase error between
the two channels. The John Hancock
building, site of many transmitters be-
sides WFMT's, is in line of sight with
the station, bathing it in r.f. interfer-
ence. The studio/control-room com-
plex has therefore been completely
shielded—enclosed in copper shield-

ing, with telephone lines, power wires,
plumbing and ventilation ducts elec-
tronically filtered to keep stray r.f. from
degrading the S/N.

Perhaps the best examples of
WFMT's commitment to advanced
technology and audiophile sound are
the mixing consoles, designed and
built by Antlitz. Four of these are used,
one in the main on-the-air control room
and three in production control rooms.
There’s provision for up to 23 input
modules and three independently as-
signable stereo-program outputs. Digi-
tal logic and control are employed ex-
tensively throughout.

These transformerless consoles
have summing, push-pull, balanced

mixing busses which cancel out the
effects of cable capacitance and
crosstalk. This allows the use of ribbon
cable with mass-terminated connec-
tions: “ ‘Plunk!" and you've made 50
connections in no time flat,” says staff
engineer Gordon Carter.

Signal switching is done by Silicon-
ics solid-state analog switches, capa-
ble of handling signals up to 30 volts
peak-to-peak. Analog switches can be
interfaced directly to solid-state control
logic, with no need for driver circuits.
The capacitance of analog switches
can cause clicks when switching, but
differential circuitry eliminates this
common-mode problem.

Extensive use of voltage-controlled

Studio By
Design

“In our new studio, the musician
must experience the concert hall, yet
the microphone pickup must be natu-
ral and uncolored. We want a 20-
piece orchestra to rehearse fortissi-
mo while the announcer reads the
news in the adjacent on-the-air con-
trol room. The sound of an announ-
cer's voice must not vary, and the
ambience of the monitored sound
must not change from room to room.
But our announcers must not have a
dead room sound. We must be able
to conduct interviews of as many as
nine persons while barely touching a
control, but without background
noise or off-mike sound. We will use
the main studio for small orchestras,
chamber groups, pianists, singers,
and folk musicians, even an occa-
sional dramatic production. We use
minimal distant miking techniques to
pick up the full sound of an instru-
ment, so we cannot tolerate back-
ground noise.”

Those were WFMT's requirements
for its new studios, as articulated by
Norman Pellegrini, Jim Unrath and
Ray Nordstrand, respectively the sta-
tion's Program Director, Production

Manager and General Manager. But
that wasn't all: "We have found a su-
perb location,"” they added, "suitable
for our offices and studios. It's on the
eighth floor of a new, 30-story office
building—next to Chicago's busy
Lake Shore Drive, on air rights over
the lllinois Central Gulf Railroad.”

To determine the acoustic charac-
teristics demanded by these require-
ments, Pellegrini measured some
typical performance spaces that had
been sites of successful broadcast
recordings. Not only were the sites
available for direct measurement, but
the recordings couid be analyzed as
well. The problem was that, to simu-
late a desirable space, the sound of a
relatively large hall had to be dupli-
cated in a relatively small studio.

Of the many characteristics of a
hall, one that can be “transported” is
the ratio of early-to-late sound. Using
this ratio as a parameter, absorption
coefficients can be selected for the
small room, based on those mea-
sured in the large room. Table |
shows a range of absorption coeffi-
cients and corresponding early-to-
late ratios found in one such large
room. By aligning them with the cal-
culations in Table |l for a studio-sized
room and using the coefficients thus
indicated, a similar range of ratios is
achieved in the studio. In the same
manner, the requirement for conso-
nance of speech and monitor sound
in all control and production rooms is
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“WFMT records and syndicates the Chicago Symphony,
the Milwaukee Symphony and Chicago’s Lyric Opera.”

amplifiers (VCAs) gives the console

low noise and extremely broad control
range. “But the main point,” says Car-
ter, “is simpte and versatile control.”
The console's faders do not carry au-
dio signal, but merely the d.c. voltage
controlling the VCA's gain. This allows
control of both stereo channels by one
monophcnic fader for perfect tracking
between channels, allows multiple
channels to be linked for control by a
single fader, and reduces noise.
Linking is not the only special func-
tion available. Custom circuitry be-
tween the linear faders and the loga-
rithmic VCAs can reshape the control
curve. This can be used for such pur-
poses as pan-potting, with lowered

—

control sensitivity at the center of the
range, for smoother panning. The VCA
design also switches softly, ramping
the audio guickly up and down to elimi-
nate the “clickiness” of instantaneous
switching

As the fader in each signal channel
is brought down, it decreases the volt-
age to the VCA. When that voltage falls
below the point where the VCA cuts
off, logic circuitry trips the analog
switches to remove that channel from
the mixing buss, preventing any possi-
ble crosstalk and removing unneces-
sary noise sources from the buss.

These control features, and user-ori-
ented design, make the console easy
to use. "One reason we built our own,”

=

says Carter, "was human engineering.
No commercial console was adeguate.
We copied ideas from everyone, be-
cause no one design had it all.”

The console was designed for sonic
transparency as well. Its A-weighted
noise floor is — 103 dBm, and its maxi-
mum output is +27 dBm, for an over-
load-to-ncise ratio of 130 dB, with less
than 0.0025% total harmonic distortion
and no crosstalk.

The broadcast chain preceding the
consoles includes Technics SP10 Mk I
turntables with Signet XK50 tonearms,
Shure V15 Type V cartridges and Apt/
Holman preamplifiers. Studer A80R
and B67 tape machines equipped with
Dolby A are used for all tape recording

Photograph: Jess Broadnax

met by adjusting the absorption in
each room to maintain the early-to-
late ratio from room to room

When using such a technique, a
necessary assumption is that the
sound fields in the rooms are diffuse
and uniform. In a good small perfor-
mance hail, this condition is not far
from reality; however, good diffusion
in small rooms is more difficult to
achieve. Concentrations of standing
waves in small rooms cause one
resonance in one-spot with a different
resonance in another. Furthermore,
concentrating absorption materials
on one room surface, such as the
ceiling, causes the sound to flow to-
ward that surface instead of distribut-
ing itself evenly.

To reduce the nonuniformity of
standing waves at lower frequencies,
room proportions must be carefully
controlled. A technique frequently
employed is the use of nonparallel
walls. However, it can be shown
mathematically that nonparallel walils
shift standing waves only about one-
third octave lower in frequency in
most cases—seldom justifying the
ensuing difficulty in room layout. At

Fig. 1—Each room in WFMT's new
studio complex (shown here under
construction) is built as a box on its
own concrete slab, floating on
rubber springs. Note the copper
screening surrounding the entire
complex.
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“The console’s A-weighted noise floor is —103 dBm, and
its maximum output is + 27 dBm, for 130 dB

overload-to-noise ratio.”

— — —

and playback. Standard announce mi-
crophones include the AKG D202E
and Shure SM81. Apt power amps
drive B & W and Celestion monitor
speakers, which seem to be the cur-
rent staff favorites, although KEF, Dahl-
quist, AR and Infinity speakers have
their niches on the premises

Control Room C, which operates the
Music Performance Studio, also uses
all Studer machines plus a recent addi-
tion, the Sony PCM-F1 digital proces-
sor. The nerve center is a Neotek Se-
ries 1l custom-built console, with a
Lexicon 224 digital reverberation unit.
Neumann, AKG, Schoeps and Shure
microphones are used for recording
sessions and live broadcasts. The stu-J

dio itself (see sidebar) is used for live
90-minute classical concerts on Tues-
day nights. Many musicians have also
recorded albums here, including folk-
singer Tom Paxton and Russian-born
pianist Dmitry Paperno.

Gordon Carter designed and built
advanced, solid-state monitor, inter-
com, and switching systems. The mon-
itor system uses parallel data address
technigue, controlling C-MQOS analog
switches that route signals and contro!
levels between the three studios, three
control rooms, three production control
rooms, the shop and the equipment
room. This monitor system can be con-
trolled from 14 locations, each of which
can pick up any of eight stereo

sources. It uses 124 balanced stereo
cross-points  and integrates muting,
warning lights and telephone control.
Eight-digit displays spell out which
sources are being monitored.

The switching system gives any con-
sole access to any of eight stereo
sources originating in that studio or
control room, and 24 stereo sources
originating eisewhere at WFMT or com-
ing in as remote signals. The LCD
readouts spell out which input is se-
lected. Phase and channel reverse are
also provided for. The tape/satellite fa-
cility room is hooked into this system,
allowing any of its six open-reel and six
cassette decks to record from any
source in the system.

T i e —

Table I—Range of absorption
coefficients (alpha), reverberation
times (Tgo), and early-to-late ratios
observed in a 3,000 cubic-meter
recital hall.

Alpha Teo Ratio (dB)
0.174 1.88 -3.30
0.192 1.69 —-2.74
0.211 1.52 —-2.17
0.232 1.36 -157
0.255 1.22 —0.947
0.281 1.09 —0.294
0.309 0.975 0.395
0.340 0.867 1.13

—

Table /l—Range of absorption
coefficients for WEMT main studio to
match the early-to-late ratios of the
recital hall in Table |.

WFEMT, walls are parallel except
where interrupted by beam and col-
umn housings and equipmeni racks.
Standing waves in a rectangular
room are governed by a simple equa-
tion:
(N, k) =

(c2)[(n/1)? + (ny/w)? + (ny/h)?]”

where ¢ = velocity of sound; |, w
and h are the length, width, and
height of the room; the “n"s are the
mode numbers, the lowest mode
number (n=1) representing the low-
est frequency resonance appearing
due to that dimension, and higher
"n"s representing higher frequency
resonances.

To calculate the frequency of a
standing wave along one axis of the
room, one sets the "n" values for the
other two axes to zero. For example,
if n, = 1 and the others are zero, the
formula will yield the lowest frequen-
cy standing wave along the length of
the room. When two terms are non-
zero, the formula measures oblique
standing waves, parallel to one of the
walls but at an angle to the other two.
When all three are non-zero, the
standing waves are tangential, that
is, they are never parallel to any of
the walls and bounce about all six
walls billiard-ball style. To obtain uni-
formity, the tangential waves are
most desirable, the oblique next, and
the axial waves least desirable. Thus,
by using this equation, one can ad-

just room dimensions to give the most
even spacing of axial standing waves
together with a preference for tan-
gential waves, thereby providing the
greatest uniformity in frequency.
Nevertheless, even with the best-
proportioned room, there will be a
frequency below which there will be
no resonances, making the produc-
tion of sound difficult for most instru-
ments. That frequency will be deter-
mined by the longest dimension of
the room. In addition, there will be a
frequency below which there will only
be a few widely spaced resonances,
making production of sound between
them difficult. That frequency will be
determined by the shortest dimen-
sion of the room. To provide a room
that can be used sufficiently low in
frequency for piano and chamber
music, the minimum dimension, usu-
ally the height, has to be at least 14
feet, in contrast to the 8-foot ceiling
usually available in office buildings.
Thus, it was necessary that WFEMT
find a site in a desirable location
where two stories could be acquired
for the main studio, with sufficient ad-
joining space for the three control
rooms, three production rooms and
two other studios to be properly pro-
portioned and located around it. The
site finally selected is located at the
junction of two three-level roadways,
next to one of Chicago's busiest ex-
pressways, along the barge entrance
to the Chicago River and the terminus

Alpha Teo Ratio (dB)
0.0985 1.89 -2.89
0.108 1.71 —2.35
0.119 1.54 —1.80
0.131 1.39 -1.22
0.144 1.26 -0.633
0.159 1.13 -0.0195
0.174 1.02 0.620
0.192 0.918 1.29

[
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“The studio is used for live, 90-minute classical concerts
on Tuesday nights. Many musicians have also

recorded albums here.”

——

The 14-station intercom system, by
comparison, looks simple. However, it
has such niceties as lights to show
who's calling and to show which sta-
tions cannot be reached because
they're recording, they're on the air, or
they're busy.

For remote recordings, WFMT uses
a pair of Nagra IV-S portable recorders
with Dolby A (now being supplanted
by the Sony PCM-F1 digital system)
and Studer 169 and 269 portable con-
soles.

WFMT's attention to audio quality led
Sony to work with the station in pre-
senting the world's first broadcast of
the Philips/Sony compact digital disc
system, on June 8, 1982. The broad-

cast got a positive response—not just
from local listeners, but from one in
Portland, Oregon, proclaiming that he
could, indeed, hear the difference be-
tween analog and digital. That he
could hear it was due not only to
WFMT’s audio quality but to that of the
satellite link between the station and
the Portland cable system.

The Satellite Connection

This combination of programming
and technical excellence created a de-
mand for WFMT outside its local cover-
age area, from migrating Chicagoans
and those familiar with the station by
reputation. Prior to 1979, WFMT was
being carried on cable systems in lli-

nois, Indiana, Wisconsin, Michigan,
Ohio and lowa either off the air or by
microwave link. With the advent of ad-
vanced communications satellites in
the late 1970s, there were new hori-
zons. United Video, Incorporated
(UVI), created as a common-carrier mi-
crowave company in 1965, leased
space on RCA's Satcom | in 1978 in
order to sell cable systems video pro-
gramming. UV! selected WGN in Chi-
cago to become one of the nation's
three TV superstations (the others be-
ing WTBS in Atlanta and KTVU in Oak-
land). WEMT's uniqueness and prox-
imity to WGN-TV offered UVI an unex-
pected opportunity to supplement its

Continued on page 87

for the lllinois Central Gulf Railroad.
The available 8th and 9th floors of the
building are in the direct path of a
lobe from the principal commercial
television antenna, providing an r.f.
level that could peg a VU meter.

The result is that the WFMT studios
are built in enclosures which are
heavily shielded both from sound and
vibration and from electromagnetic
radiation up to 2 gigahertz (Fig. 1).
The background noise levels
achieved by making every room a
box floating on its own suspension
are better than Noise Criterion Curve
15 (the lowest curve specified ac-
cording to one common architectural
standard), corresponding to levels of
about 17 dB SPL, A-weighted.

To achieve sound field uniformity in
the individual rooms, a variation of an
older technique, scattered absorp-
tion, is used. In this technique, vari-
ous-sized absorption panels are
placed on the walls and ceiling of the
room. The total number, sizes, and
types of panels are determined by
the analysis of early-to-late ratios,
earlier described. The panels are not
randomly scattered, in the conven-
tional fashion. Instead, they are
placed by means of a computer-aid-
ed analysis which locates the last re-
flection for a beam of sound as it
travels from the source to the receiv-
er. Last reflection points are calculat-
ed using all combinations of left-
speaker positions to console-opera-

id o

Fig. 2—A plot of final reflection
points on a studio wall, for a single
source and receiver.

tor positions plus right-speaker posi-
tions to operator positions. Additional
combinations of probable listening
positions are also calculated. Be-
cause the rooms are used for an-
nouncing, reflections are calculated
for announcers as sources and mi-
crophones as receivers, so all points
yield a matrix of locations on all
surfaces over which panels are
placed (Fig. 2). Thus, the reflected

- sound that is attenuated is only that

which has had room coloration and
confusing directional cues added
to it.

In some ways this approach re-
sembles the fashionable technique of
using absorption at the loudspeaker
end of the room and diffusion at the

Continued on page 87

Fig. 3—Absorption panels are
placed at the points where sound
rays last encounter surfaces before
reaching the listener.
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EQUIPMENT PROFILE

Manufacturer’s Specifications | Price: Not determined.

Frequency Response: 4 Hz to 20 kHz, | Company Address: One Panasonic
+0.5 dB. Way, Secaucus, N.J. 07094.

Dynamic Range: More than 90 dB. For literature, circle No. 90

S/N Ratio: More than 90 dB.

Channel Separation: More than 90
dB.

Harmonic Distortion: Less than
0.004% at 1 kHz, 0 dB.

Wow and Flutter: Unmeasurable. |

Line Output Level: 1.5 volts, maxi-
mum (variable). I

Output Impedance: 22 ohms.

Required Load Impedance: Greater |
TECHNICS "o.w |

Power Consumption: 48 watts.
SL.P1 o Dimensions: 17 in. (43 cm) W X 5% ‘

in. (133 cm) H x 12 in. (315 cm)

DIGITAL AUDIO | ©
DISC PLAYER Weight: 22 Ibs (10 kg).

Photograph. Robert Lewis
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Now that the compact digital disc player is a commercial
reality in Japan (you can buy players and a growing assort-
ment of discs at almost any audio shop in Tokyo), it is only
reasonable to expect that we, too, will soon be able to add
this component to our audio systems. It's no surprise, there-
fore, that just about every major manufacturer of audio
equipment has come up with his own version of a CD
player. Having already discovered that not all CD players
are alike (and that they don't perform identically), | am now
embarked upon a long-term project of evaluating and test-
ing these incredible machines, one by one, as they become
available. This month, it's the Technics SL-P10, which is
configured in what can best be described as a cross be-
tween the earlier reviewed Sony CDP-101 and Hitachi DA-
1000 players.

At first glance, the SL-P10 looks a bit like a front-loading
cassette deck. When the power switch at the lower left of the
front panel is turned on and the open/close key above it is
depressed, a hinged disc-holder swings open, much like
the familiar cassette-compartment doors on modern tape
decks. Drop a compact digital disc in the slot, and the entire
door closes smoothly and silently. Without further action by
the operator, the disc begins to spin while the laser pickup
quickly scans the disc’s surface. A tiny red indicator light
moves across a calibrated scale visible through the disc-
compartment door, showing the laser pickup's position rela-
tive to the radius of the disc. In less time than it takes to
describe, the major display area to the right of the disc
compartment displays total playing time of the record, the
number of separate musical selections contained on the
disc, and the approximate playing time of each selection.
This information is conveyed in the form of small vertical
marker lines, set against a fluorescent time-display calibrat-
ed from O to 80 minutes, in 5-minute increments. The lower
right portion of the display shows the track number being
played as well as the time elapsed for that track.

Six light-touch buttons below the display area control the
motion of the laser pickup head. These keys are for repeat,
backward search, stop/clear, play, forward search, and
pause. The forward and backward search keys advance the
laser pickup in either direction at two rates of speed. Touch
either key lightly, and the pickup moves in the desired
direction fairly slowly. Touch the search key with more
pressure, and the search speeds up, traversing a one-hour
disc in approximately 10 seconds. Music is not heard during
the search operation, but the highly informative displays
described above keep you posted as to where you are. The
repeat button causes a disc to be played from beginning to
end, over and over again. Pressing the repeat button a
second time releases this command. Pause, play and stop
buttons operate much as they do in a cassette deck.

Of the 14 remaining small touch-buttons, 10 are numeric
keys for programming selections in any desired order. Of
the remaining four keys, one is marked with an asterisk and
will cause the laser pickup to return to the start of the current
selection or, if pushed twice, to the start of the selection
immediately before it. A “Recall” key, when pressed and
held, causes sequential display of all selected program
numbers. An “Enter” key is used to memorize the desired
selection numbers, while a “Clear” key erases programmed

! |

) | RESPONSE | | |

Fig. 1—Frequency
response and channel
separation.

S

LSTORT G —

Fig. 2—Distortion vs.
frequency.

instructions. If the program feature is not used and the
regular "Play” button is depressed, the unit will play the
entire disc, from start to finish. The test disc | used contains
39 individual test bands, but that was not too many for the
SL-P10's programming feature, which can handle as many
as 63 steps of programmed playing! The rear panel of the
player is equipped with a pair of line output jacks and an
output level control.

Measurements

All tests for the Technics SL-P10 were conducted with the
same special test disc (Sony YEDS 2) | used for measuring
the performance of other CD players. Frequency response
was flat within 0.1 dB from 100 Hz (the lowest test frequency
provided on the test disc) to above 10 kHz. It was down by
0.2dB at 16 kHz, 0.5 dB at 18 kHz, and 0.9 dB at 20 kHz. A
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“The lowest test band was
already in the noise floor.
But linearity was perfect
all the way down to

—80 dB!”

plot of response and stereo channel separation is shown in
Fig. 1. The slight roll-off exhibited at 20 kHz is certainly not
worth criticizing and is probably due to the anti-aliasing filter
tolerances in this particular sample

Separation was excellent, too, though left-channet sepa-
ration (as measured at the right-channel output) was some-
what better than right-channel separation. For example, at 1
kHz, | measured a separation of 85 dB “left to right” and
755 dB “right to left.” Since there is no reason for this
discrepancy within the digital domain, | suspect that the
slight (and certainly negligible) decrease in separation on
the "“poorer” channel was a function of post-D/A conversion
capacitance-leakage effects. This is further confirmed by
the fact that separation also decreased at the top audio
frequency tested (20 kHz). At that frequency, 1 still obtained
separation figures of 69.5 and 69.0 dB from the left and right
channels respectively

‘ Technics has developed eight
new ICs and four LSIs for digital
signal processing in the SL-P10, one
of which is an IC for servo control of
laser pickup tracking. The player
utilizes a semiconductor laser
pickup which employs a three-beam
tracking system. An expanded
operational diagram of the laser
optical system is shown in Fig. B1.
The optical deck (as Technics calls
it) of the SL-P10 consists of the
optical head, the spindle motor and
| atraverse stepping motor. All of
these devices are servo-controlled,
as shown in the block diagram of
Fig. B2. The servo-control circuit of
the optical head uses seven bipolar
ICs developed for this product. The
| device identified as AN7675 controls
laser power; AN7670 produces the
r.f., tracking-error, and focus-error
signals from the photo detector built
into the optical head. The AN7673
takes care of signal processing,
such as amplification and
equalization, while AN7671 drives
an actuator. The AN7672 handles
auto-focus lock-in, and the AN7674
handles what Technics engineers
call the “Trickplay" control of the
actuator—a term not fully explained
in the AES paper they delivered on

Fig. B1—Optical
system used in
Technics SL-P10
CD player.

Fig. B2—Block
diagram of servo-
control systems.

DESIGN FEATURES

Harmonic distortion versus frequency, at 0 dB (maximum)
output level, is plotted in Fig. 2. It ranges from an extremely
low 0.004% at mid-frequencies to 0.015% at 18 kHz. At 20
kHz, [ noted some nonharmonically related beats appearing
at the output of the player. These cause a "THD" reading of
0.24%, though in fact the reading was not truly harmonic
distortion.

The test disc offers 1-kHz test tones at varying levels from
0 dB (maximum) all the way down to —90 dB. These are
used to check linearity of the system. While | could not get
down to the lowest of these test signals (it was already in the
noise floor), | was impressed with the fact that linearity was
perfect (not deviating by even as little as 0.1 dB) all the way
down to —80 dB! Would that my loudspeakers were as
linear!

Signal-to-noise ratio, A-weighted, measured 96.5 dB
Without the weighting network, S/N measured 86.1 dB be-
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“Voice and orchestral
sounds were so utterly
clean that we had to look
up and confirm that this
heavenly music came from
loudspeakers.”

ﬂ

fow the maximum output-level reference of 0 dB. SMPTE IM
measured 0.009% at 0 dB output level, increasing to 0.02%
ata — 10 dB level. The test disc contains a pair of twin tones
at 19 and 20 kHz, and this band was used to measure so-
called CCIF-IM ievels as well as the more complex IHF-IM
levels. Results for CCIF IM (the 1-kHz beat produced be-
tween these closely spaced test tones) were 0.0021% at O
dBand 0.003% at — 10 dB. Values for IHF IM were not much
greater and were therefore impossible to measure using my
spectrum analyzer, whose range is limited to 80 dB. (Lowest
possible reading would have been 0.01%.)

De-emphasis tests included in the test disc enabled me to
verify accuracy of the de-emphasis characteristic built into
the SL-P10 player. The precise readings which should be
obtained are —0.37, —4.53 and —9.04 dB at test frequen-
cies of 1, 5 and 10 kHz respectively. | measured —0.35

-4.6 and —9.2 dB, which | would say is close enough!

Use and Listening Tests

Along with this player, | was loaned several new Compact
Discs. Some of these were produced on behalf of Technics
and were supplied as samplers of both popular (mostly
recorded by Japanese musical groups) and classical mu-
sic. Musically, the less said about the pop samplers the
better, though, of course, from a dynamic range and noise-
free surface point of view they were magnificent. | just can't
abide having good jazz classics such as “Take the A Train
corrupted by a Muzak-like rhumba {or was it samba?) beat!
The classical sampler, by contrast, offered an exceilent
variety of musical fare, from the “Atlegro (Spring)" of Vival-
di's Four Seasons to a Boston Pops medley from Fiddler on
the Roof Happily, most of the items on this disc were
obviously transcribed from digital master tapes, sO no tape
noise intruded on the music

After completing the bench tests on this player, my assis-

the subject of this player a few
“months ago in California.

A block diagram of the player's
signal-processing elements is
reproduced as Fig. B3. The main
functional elements of the signal-
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Fig. B3—Block

diagram of signal-
processing system.

processing system are data slicing,
clock regeneration, EFM (Eight to
Fourteen Modulation) decoding,
CIRC error correction, and D/A
conversion. A new 16-bit chip for
D/A conversion developed for the

|

system (AN6806) is said to have
extremely good linearity, thermal |
stability and high-speed response.
Output nonlinearity claimed for the |
device is less than 0.003% at 0 dB, |
as shown in Fig. B4.—L.F |
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“If extra weight and size
are what I have to pay for
the SL-P10’s features,
reliability and
programming features, |
am perfectly willing.”

tant and | had another product (analog) to measure. We
decided to hook up the SL-P10 via our reference listening
system and simply audition the remaining records while we
continued working with the analog unit. Among other things,
we listened to Mozart's entire Great Mass in C Minor on a
Deutsche Grammophon refease, with the Beriin Philharmon-
ic conducted by Herbert von Karajan. Voices and orchestral
sounds were so utterly clean and lifelike that every once in a
while we just had to pause, look up, and confirm that this
heavenly music was, indeed, pouring forth from a pair of
loudspeaker systems. As many times as I've heard this
noise-free, wide dynamic-range sound, it's still thrilling to
hear new music reproduced this way.

There were also two Denon discs that | hadn't seen or
heard before. One consisted of a medley of popular violin
solo pieces by such diverse composers as Chausson, Sara-
sate, Saint-Saéns, Ravel and Beethoven. The soloist was
Jean-Jacques Kantorow, playing with the New Japan Phil-
harmonic. The other disc was an oid war-horse, Beetho-
ven's Fifth, with Otmar Suitner conducting the Berlin Staats-
kapelle. It may be of interest to note that both of these discs
carried retail prices of 3800 yen which, at current rates,
works out to be about $14.00. Not bad for an hour's worth of
the cleanest, most inspiring sound you have ever heard in
your home. (I recently learned from a U.S.-based executive
of Polygram Records that once the CD format is introduced
here, his company intends to maintain a $14.00 to $15.00
price for the discs.)

The programming features of the SL-P10 worked flawless-
ly, though the laser pickup head does seem to take a fair
amount of time "finding" the bands it's asked to play. There

were a couple of times when we heard momentary interrup-
tions of sound, as the player muted during obviously severe
dropouts. These were traced to the discs rather than to the
machine, since repeat play of the particular selection
caused the same momentary interruption of sound. Until
disc production quality improves, if there are going to be
such occasional severe dropouts, | would rather have them
occur as momentary mutes, the way Technics has arranged
their player, than as crashing noise bursts of the type |
heard on early PCM tape processors.

Never one to lavish total praise without raising a negative
point or two, | am puzzled about one thing: The rather heavy
weight and bulky dimensions of the SL-P10. When | was first
shown the concept of the CD disc by Sony and Philips (it
seems like centuries ago, though | realize that it's only been
a couple of years), a big pitch was made for the possibility
of having CD players in cars. I'm in no hurry to stuff a CD
player into my compact automobile, but if | were of a mind to
do so, | can't see getting this 22-pound player behind, in, or
under the dash! Considering the number of ICs and LSls
specifically designed for this unit, | would have thought that
it could be made a bit more compact.

| suspect it's not the electronics that increases the bulk
and weight, but the mechanical elements (motors, servo
systems, tracking systems, etc.). If that is indeed the case
and if extra weight and size are the prices | have to pay to
achieve the features, reliability and programming capabiti-
ties of the Technics SL-P10, | am perfectly willing to make
that sacrifice in return for the kind of sound and the level of
performance that this magnificent CD player delivered.

Leonard Feldman
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...and then came
Super Feedforward.

Not many years ago a “high
fidelity” amplifier delivered 5 watts
with 5% harmonic distortion. Today,
distortion levets of 0.05% —or even
0.005%— in ampilifiers with hundreds
of watls and a much wider frequency
range are almost routine.

Reducing harmonic distoriion
has usually been achieved by using
negative feedback. But too much
negative feedback can introduce a
new kind of distortion, TIM (Transient
Intermodulation Distortion) that zudi-
bly degrades the musicat sound.

To reduce TiM and other forms of
residual distortion, Sansui developed
its DD/DC (Diamond Differential/

wl e di b b

T RPN

Direct Current) drive circuit. Then, to
eliminate the remaining vestiges of
high-level, high-frequency distortion

in the amplifier’s output stage, Sansui
engineers perfected a unique circuit
which, though proposed years ago,
has now been realized in a practical
amplifier design. Super Feedforward,
the new Sansui technique, takes the
leftover distortion products present in
even an optimally-designed amplifier,
feeds them to a separate, error cor-
recting circuit that reverses their polar-
ity, then combines them so they cancel
themselves out against the regular
audio signal. What's left is only the
music, with not a trace of distortion.
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While Super Feedforward circuitry
puts Sansui's AU-D 11 and AU-D 9
amplifiers in a class by themselves,
alt our ampilifiers are renowned for
their musicality, versatility, and respect
for human engineering. Add a match-
ing TU tuner to any of Sansui's AU
amplifiers and you'll appreciate the
difference 35 years of Sansui dedi-
cation to sound purity can produce.

For the name of the nearest
audio specialist who carries the
AU-D 11 and AU-D 9 or other fine
components in Sansui's extensive
line of high fidelity products, write:
Sansui Electronics Corp., 1250 Vailey
Brook Avenue, Lyndhurst, NJ 07071.
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FQUIPMENT PROFILE

S/N: Mono, 75 dB; stereo. 70 dB. Damping Factor: 50 at 8 ohms.
Stereo Separation: 40 dB at 1 kHz; 33 | Frequency Response: High level, 20

dB from 100 Hz to 10 kHz. Hz to 30 kHz, within 1.0 dB; phecno,
Alternate Channel Selectivity: 70 dB. RIAA =05 dB.
Capture Ratio: 1.3 dB. Sensitivity for Rated Output: High
AM Suppression: 55 dB. level, 150 mV; MM phono, 2.5 mV;
Image Rejection: 80 dB. MC pheono, 350 uV.
L.f. Rejection: 90 dB. Phono Overload: 200 mV.
Spurious Rejection: 90 dB. S/N: High level, 80 dB; MM phono, 76
THD: Mono, 0.12%; stereo, 0.2%. dB.
Frequency Response: 30 Hz to 15 | Tone Control Range: Bass, =12 dB
kHz, within 1.5 dB. at 100 Hz; treble, +10dB at 10 kHz.
Stereo Threshold: 17.2 dBf. Subsonic Filter: 15-Hz cutoff, 6 dB/

ON KYO Muting Threshold: 17.2 dBf. octave.

Loudness, —30 dB: +9 dB at 40 Hz,

TX' 61 AM Tuner Section +5 dB at 20 kHz.
Usable Sensitivity: 30 uV.
TU N ER Image Rejection: 40 dB. General Specifications
= L.f. Rejection: 30 dB. Power Requirements: 120 V ac., 60

S/N: 40 dB. Hz.
AMPLI FI ER THD: 0.8%. Dimensions: 19-11/16 in. (500 cm) W

x 5-9/16 in. (141 cm) H x 17% in.

Manufacturer’s Specifications Amplifier Section (450 cm) D.
FM Tuner Section Power Output: 60 watts per channel, | Weight: 28.6 Ibs. (13 kg).
Usable Sensitivity: Mono, 10.3 dBf; 8 ochms, both channels driven, 20 Hz | Price: $540.00.
stereo, 17.2 dBf. to 20 kHz. Company Address: 200 Williams Dr.,
Fifty-dB Quieting Sensitivity: Mono, | Rated THD: 0.025%. Ramsey, N.J. 07446.

14.7 dBf; stereo, 37.2 dBf. SMPTE IM: 0.025%. For literature, circle No. 91
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Onkyo's top-of-the-line TX-61 stereo receiver deserves
the alternate description which the company prefers to use,
a tuner-amplifier. Indeed, this receiver offers so many con-
trol features, both internally and externally, that few separate
tuner and amplifier combinations could compete with it on
that basis. There is, for example, the built-in CX decoder
which allows you to play CX records without having to hook
in a separate CX decoder. The CX discs (an invention of the
CBS Technology Center and CBS Records) offer as much
as 20 dB of signal-to-noise improvement over conventional
analog records and noticeably improved dynamic range in
reproduced music.

As is true of most recent receivers, the tuner section uses
frequency-synthesized tuning and incorporates eight FM
and eight AM station presets which can be directly ac-
cessed at the push of a button. This receiver has provision
for connection of an extra signal-processing system in addi-
tion to being able to connect up to two tape decks with tape
monitoring facilities. A record selector function permits you
to listen to another source while dubbing tapes or recording
from phono.

The front panel of the Onkyo TX-61 is so “busy” and
crammed with controls, switches and indicators that we'd
better get right to its description. At the extreme left are the
usual power switch and associated indicator light. Moving
across the bottom section of the panel, to the right, are
rotary bass, treble and record-selector controls. Tiny win-
dows above each of these controls inform the user as to
degree of tone-control compensation and the status of the
record selector, using clever, easy-to-understand picto-
graphs in the case of the record selector. Small switches for
speaker selection, mode, and cartridge selection are found
above the larger tone- and record-selector controls. This
receiver not only accommodates both moving-magnet and
moving-coil cartridges directly but, recognizing the fact that
some recent MC pickups produce output levels that are
almost as great as those typically obtained from MM car-
tridges, provides two switch positions for MC pickups. One
has a sensitivity of 350 uV for rated output, while the other
reduces the gain of the input until it is nearly the same as for
MM cartridges while maintaining a proper, lower loading
impedance for MC pickups.

Secondary-function pushbutton switches are located at
the top right of the panel, and include switches for such
functions as CX noise-reduction (decoder) on/off, preamp-
out/main amp in (for extra signal-processing device con-
nection), loudness control on/off, and audio muting. Slightly
separated from these switches are a 25/75 uS FM de-
emphasis switch (for the few FM stations that are still broad-
casting Dolby B) and an FM mute/stereo on/off switch.

Near panel center are five program-source buttons. The
tuner button is augmented by an AM/FM button. Indicator
lights tell the user what's been selected. Nearby are the
eight preset keys and their indicator lights, while still further
to the right are a memory key and its indicator (for program-
ming favorite station frequencies), auto- and manual-tuning
selector buttons and a rocker-bar manual-tuning switch for
up- or down-scale tuning. A balance-control slider is locat-
ed at the lower right corner of the front panel.

Just above the balance control is a unique, multiple-
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“The TX-61 not only
accommodates both MM
and MC cartridges, but
provides two switch
positions for MC input
sensitivity.”

| kH.
8- OHM LOADS
BOTH CHANNELS DRIVEN

\__J

POWER/CHANNEL — WATTS

Fig. 5~Power output
vs. THD.

60 WATTS PER CHANNEL
8-0HM LOADS
BOTH CHANNELS DRIVEN

BRENI

K

FREQUENCY — Hz

Fig. 6—Amplifier
distortion vs. frequency.

function volume control arrangement. A large pad sur-
rounds a fluorescent indicator resembling a vertical ther-
mometer bar. When the upper part of this pad is depressed,
sound volume increases slowly, and relative volume is indi-
cated on the thermometer-like indicator. Pressing the bot-
tom section of the pad reverses the process. Pressing a
smaller pushbutton, just below the indicator bar, causes
volume to fade slowly even when you let go. If nothing
further is done, volume will fade to zero. If, however, you
touch any portion of the larger pad while this fade is taking
place, volume will stabilize wherever it was when you
touched the larger pad. Pretty elaborate, | must say. I'm not
exactly sure what advantages this complex volume control
arrangement offers compared to the good ol big rotary
knob, but it sure was fun to sit there and watch that indicator
rise and fall all by itself as | kept adjusting the volume levels
up and down!

A signal-strength meter in the form of LEDs arranged in a
sort of bar-graph is located at the upper center of the panel,
as are the usual stereo indicator LED and the digital station-
frequency readout. The familiar phone jack at the upper left
corner of the front panel completes this rather elaborate
layout.

The rear panel of the Onkyo TX-61 is equipped with the
usual array of FM and AM antenna terminals (both 75- and
300-ohm connection points are provided), a ground termi-
nal, CX adjustment controls, an indicator light (used during
the adjustment process), and the usual input and output
jacks. A rotatable AM loop antenna, rather than the usual
bar or loopstick, is provided as well. Two sets of speakers
can be connected to the receiver via easy-to-use, color-
coded screw terminais. Two a.c. receptacles (one un-
switched and one switched) are located just beiow the
speaker terminals.

I was rather surprised to find that there are no auxiliary,
high-level inputs on this otherwise thoughtfully designed
receiver. If you want to connect any additional high-level
program source, such as the stereo audio outputs of a VCR
or videodisc player, or even the audio outputs of soon-to-
be-available compact digital disc players, you must use one
of the two tape-monitor input pairs. But this, of course, ruies
out the ability to dub from tape deck to tape deck without
having to go round to the back of the receiver each time
and change the cable connections. What it would have
taken to avoid this, of course, would be another program
source button on the front panel and an extra pair of jacks at
the rear.

Circuit boards within the chassis of the TX-61 (I counted a
dozen of them, but may have missed a few small ones) are
neatly arranged. Although parts density is fairly great, the
layout seemed safe and not likely to generate thermal prob-
tems, potential shorts or other mishaps which could result in
the need for frequent servicing. From the back of the own-
er's manual | learned that the receiver utilizes six FETs, 56
transistors, 23 ICs and 102 diodes. I've always wondered
what possible use the consumer will make of this informa-
tion, and why some manufacturers publish this data in
owner's manuals. Perhaps it's a throwback to the good old
days of vacuum tubes, when the number of tubes in a
“radio” had some small bearing on the product's quality.

In terms of actual circuit features, there isn't much | can
tell you other than the fact that Onkyo uses their Super Servo
ampilifier circuitry (other companies call it by other names)
which, as | recall, is a low overall feedback loop in the power
amplifier section plus a parallel higher feedback loop, oper-
ative only at subsonic frequencies, for improved bass
damping factors and improved d.c. stability. Another fea-
ture of the amp section is called "linear switching” which, |
suspect, means the avoidance of Class-B or Class-AB
switching and notch distortion. Again, we've all seen varia-
tions on this theme from a number of companies. I'm cer-
tainly not criticizing these circuit refinements, for they all
contribute in some small way towards better sound at all
listening levels. | simply don't want you to get the idea that
Onkyo (or any other receiver manufacturer) has an exclu-
sive on these refinements.

FM Measurements
Usable FM sensitivity in mono measured a satisfactory
11.2 dBf (2.0 wV across 300 ochms). Stereo usable sensitivity

| was 18 dBf, just slightly above the stereo switching thresh-

old, which is the way good FM stereo tuners should be
designed. Fifty-dB quieting required signal levels of only 15
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“Total harmonic distortion
remained extremely
constant at all frequencies,
which speaks well for the
overall design of this power
amplifier section.”

dBf in mono; this quieting point was reached with signal
inputs of 36 dBf in stereo. With strong signals, quieting
approached 80 dB in mono and 74 dB in stereo. Quieting
curves and distortion versus signal strength for a 1-kHz
modulating signal are shown in the graphs of Fig. 1. Strong-
signal THD in mono decreased to a level of 0.08%, well
below the claimed 0.12%. In stereo, THD measured 0.13%,
also well below the published figure of 0.2%.

Figure 2 is a 'scope photo of a spectrum analysis sweep
from 20 Hz to 20 kHz, with the upper trace representing the
frequency response at the output of the modulated left
channel and the lower trace showing the crosstalk output
from the opposite, unmodulated channel. | measured sepa-
rations of 45.5 dB at 1 kHz, 49 dB at 100 Hz, and just under
30 dB at 10 kHz. (Vertical sensitivity of this, and all other
'scope displays of this type in this report, is 10 dB per
division.)

In Fig. 3 | applied a fixed 5-kHz signal to the left-channel
input of the FM signal generator at 100% modulation. The
tall spike at the left represents the desired output signal. A
second sweep was then made, with the analyzer connected
to the output of the unmodulated channel. The shorter spike,
which appears to be nestled inside the taller one, therefore
represents the 5-kHz crosstalk, while other components at
higher frequencies represent distortion, subcarrier and oth-
er crosstalk products. In this display, the frequency sweep
is linear, rather than 