FEBRUARY 1985 e $2.00

, \
' BREAKTHROUGH UNIT: Q\

PIONEER CLD-900
PLAYS LASER DISCS
AND COMPAGT DISCS!

NOISE - REDUCTION
ADD -ON UNITS:
ONE FOR TAPE, ONE
FOR ANY SOURCE

1
}
i

- .
-
N moneEER
] |
‘ £ 0O
A — gy 4y RAAR N mome At Lo

TEGHNICS SP-10 TURNTABLE
SIGNET TK1OML CARTRIDGE

02
I
2703

01




&

\l"‘\
W
®
\
r\
7
N
e ompanie g car stereos are real audio panie
Deno D es to po e level of their home audio te ology pre
equip
example, the o dio compone ome or auto —offering the
ew De ar A 0 DCA O Power Ampilifier are Deng 0 Op-0 &
a Dyna ange Expansio ound on Deng e
e ette De e an be found o on Deno D O Dyna
differences be Denon car and Denon home audio equipme
behind eel. To build dio for people 0 love good sound a
a-hig 3 ange o dio compone De ally engineered to be
0 hand and informatio d ed e driver clea d
e car lover, De ar Audio doe ore than offe e auto hig
of d g

5 o
e reprod
eries of ca
atio
eparate
600 A
5 & Mo
eated a
omobile
a egra




e e e e e e

L




FEBRUARY 1985

See page 46

FREQUENCY CONTOURING
FOR IMAGE ENHANCEMENT

THE DNR NOISE REDUCER:
HOW IT WORKS AND
HOW TO BUILD IT

BUILD A HIGH-PERFORMANCE
NOISE REDUCER

EQUIPMENT PROFILES

PIONEER CLD-900 COMPACT DISC/
LASERDISC PLAYER
TECHNICS SP-10MK3
TURNTABLE
SIGNET TK10ML
PHONO CARTRIDGE
HITACHI DA-600
COMPACT DISC PLAYER
CELESTION SL-600
LOUDSPEAKER

ROCK/POP RECORDINGS

|
Richard J. Kaufman

Leonard Feldman and R. Aryana

John H. Roberts

Leonard Feldman
Edward M. Long
B. V. Pisha

Leonard Feldman

Anthony H. Cordesman

Michael Tearson, Jon & Sally Tiven 82

CLASSICAL RECORDINGS Edward Tatnall Canby 90
AUDIOPHILE RECORDINGS 96
COMPACT DISCS 102
DEPARTMENTS
AUDIOCLINIC Joseph Giovanelli 6
TAPE GUIDE Herman Burstein 8
DIGITAL DOMAIN Ken Pohlmann 10 |
BEHIND THE SCENES Bert Whyte 13
WHAT'S NEW 15
AUDIO ETC Edward Tatnali Canby 18
ROADSIGNS David L. Clark 22
SPECTRUM lvan Berger 28 |

The Cover Equipment: Pioneer CLD-900 Compact Disc/LaserDisc player

The Cover Photographer: Ross Elmi

VOL. 69, NO. 2

Audio Publishing, Editorial and Advertising Offices
1515 Broadway, New York, N.Y. 10036

|
W|

Subscription Inquiries, (800) 525-9511; in Colorado (303) 447-9330 J See page 90




(sigh!) We're not complaining, but it does
get monotonous having to tell people it’s re-
ally a Magnavox every time they see a
Magnavox. Like with our innovative Video
Camera and Stereo VCR Deck.

The Video Camera, a mere 2.4 lbs., fits
into your hand. All you do to shoot is push a
button. The camera is so sensitive you can
shoot from the light of a birthday candle.
The automatic foeus guarantees crisp, clear
pictures every time. You can even use
35mm lenses for special effects.

The portable Stereo VCR Recorder, just
7 Ibs. with battery, slips out of the docking
tuner, connects to the camera and you're
ready to shoot anywhere with stereo sound.

For TV use with total remote control, the
recorder slips back into the docking tuner.
Incidentally, the Magnavox Stereo VCR al-

lows the unattended recording of as many
as 8 events during a 14-day period.
Ready for more? Most port-

able VCR’ have only 2

heads, which can cause

static in slow motion and
fuzz in freeze frame. The

Magnavox Stereo VCR

with 4 heads assures you

perfect pictures on all spe-
cial effects.

By the way, having read
this much, you might think you’re reason-
ably equipped to recognize your next
Magnavox. Sure.

MAGNAVOX

© NAP Consumer Elecironies Corp. Amcrlca’s best kept secret.

A North American Philips Company Enter No. 25 on Reader Service Card




lntroducing The First
CBS Masterworks

Artist Laureate.

Isaac Stern

Ac 2 master violinist with 2
* long zrd dutstanding career as a
conce:-- and recording artist,
cultural abessador and dedicated
LY teacher, [scac Stern certainly needs neo
introductior:. Ameng his coust ess achievements, he is a
recent rec p ent o- the Kenned¢ Center Honors a1d a long-
time and tir:less €arnegie Hal supporter.
In protd recogition of ar=
cording relationst ip that spans
4 decades CBS Masterworks
has now hongcred [saac
Stern as our first Artist
Laureate—in ackncwledge-
ment of h s aniquz and dis-
tinguished career.
It is an awvard »> man
deserves mere.
And zm azcolace we at CB*
Masterworks are extremely p-oud to bestow.
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AUDIOCLINIC

JOSEPH GIOVANELLI

Vocal Elimination

Q. During a recent visit to a popular
bar, | noticed that the now-extinct “me-
chanical bull” had been replaced by a
“sing-along" machine which played hit
records, but which deleted the vocal,
allowing the patrons themselves to
sing the track. | have seen several ads
over the years for such a machine, and
! have always wondered how they op-
erate. Do they use frequency filters?
Do they respond to transients? Please
enlighten me so that | can know the
sing-along machine as well as | knew
the mechanical bull!— Scott Hampton,
De Kalb, i,

A. The odds are that you were not
listening to hit records with deleted vo-
cals, but to specially made records
with no vocal tracks, intended for just
this purpose. The Japanese call this
“karaoke” (which means “empty or-
chestra™). It's quite popular in Japan,
and many karaoke recordings already
exist.

However, you may be correct in as-
suming that these were ordinary re-
cords whose vocals had been deleted
electronically. This is usually done by
wiring one channel out of phase with
the other, then combining the chan-
nels. Vocals are usually centered in the
mix, with equal amplitude in both chan-
nels, and so will be cancelled out. All
other center-channel or monophcnic
information will be cancelled out as
well, including most of the bass. Instru-
ments which are recorded primarily in
one channel or the other will still be
heard.

The process usually results in a thin
sound, monophonic and bassless. (If
the vocalist is female, however, it is
often possible to boost the bass in one
channel, increasing bass response
while still keeping the voice out of the
mix.) Any reverberation added to the
voice in the recording will be stereo-
phonic, and therefore won't be can-
celled by this system. Though blurred,
the vocal is still audible. But in a noisy
environment such as you describe, this
echo of a voice is not likely to be all
that annoying.

Tuner Loss of Highs in Mono

Q. After removing my tuner from its
equipment cabinet in order to clean
and dust around it, and, after reattach-
ing it, | noticed something strange.

When | switch my tuner from stereo to
mono, the highs seem to disappear on
certain program material. When pro-
grams are broadcast in mono, the
switching between stereo and mono
has no effect on the highs whatsoever.

I have also noticed that some instru-
ments disappear almost completely
when | set my tuner switch to mono,
and this is not just a loss of highs.
Please let me know what’s happening,
in case | should have to return my
tuner for alignment during the warranty
period.—Larry Cook, Albany, Ga.

A. The symptoms you describe are
those of phasing problems, either in
your system or, more likely, at the
broadcasting stations.

I's a bit puzzling why a tuner new
enough to be under warranty should
need to be removed for cleaning and
dusting. If the tuner is new, and if your
previous tuner did not show these
symptoms, then perhaps you should
have it checked. The same holds true if
the tuner is not new, but you are cer-
tain the problem did not exist before.

However, it's more probabile that you
are more aware of this situation now
because, having rearranged your sys-
tem, you are doing much more critical
listening than you normally would if you
were not trying to be certain that you
have your system properly reassem-
bled. Tuners are subject to far greater
mishandling during shipping than you
have subjected yours to during your
cleaning. You definitely did not mis-
align it.

So what is causing these phenome-
na? The loss of highs you have de-
scribed is quite common and is to be
expected. This phenomenon depends
upon the program source the station is
using. If the source is a phonograph
record, you may not hear this effect at
all. If, however, the source is a tape—
and this is possible even when you
believe it is a record—you will hear
this loss of highs because of phase
differences between the channels of
the playback head of the machine re-
producing the program with respect to
the recording head of the machine on
which it was recorded.

The fact that some instruments virtu-
ally disappear or lose luster is a matter
of the way in which they were mixed
during the original recording. If they
were so placed as to represent a dif-

ference signal (vertical modulation, on
a disc), these instruments will disap-
pear when your tuner is switched to
mono. This is reasonable when you
recall that mono implies that only infor-
mation common to both channels will
be reproduced.

Phase Inversion

Q. There is an amplifier specification
which describes whether or not there is
phase inversion in a given piece of
audio equipment. What is the sonic
significance of this?—Jeff Horowitz,
Poughkeepsie, N.Y.

A. In general, whether a piece of
equipment inverts phase or not makes
little difference to the sound it pro-
duces. The only time the phase rela-
tionship between input and output ab-
solutely must be taken into consider-
ation is when biamplifying a speaker
system. If one of the amplifiers inverts
phase and the second one does not,
the upper and lower frequency drivers
will be out of phase with one another,
even when they are “properly” con-
nected. Even then, swapping the two
connections to one of the speakers
should solve the problem.

If an amplifier does not invert phase,
then positive-going signals applied to
its input will produce positive-going
output signals; if it inverts phase, then
positive-going inputs produce nega-
tive-going outputs, 180° out of phase.

(Editor's Note: In a recent demon-
stration of an amplifier with a phase-
reversal switch, | noted that sounds
seemed to move forward or back de-
pending on the switch position, and
that there also seemed to be some
slight, subjective frequency response
effects. The same effect can be ob-
tained—though less dramatically, be-
cause of the delay involved—through
reversing both sets of speaker connec-
tions, plus to minus and vice versa.
Phasing also varies from record to re-
cord, so no amplifier will be “correct”
all the time; if you care about correct-
ing it for individual records, you'll have
to set up a switch to reverse the phase
of both channels at once.—/.8.) A

it 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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ORTOPHASE:

And listening can never be the same again.

“Breathtaking...”, say the spectacular
the U.S. critics. “Habit Ortofon MC2000. Now the
forming...”, say the Ortophase principle has
Swedes. “Heavenly . ..”, been incorporated into a
say the Danes. “. .. Can- full range of movirg coil
not fail to delight .. .”, cartridges. This means
say the British. “Won- that every music lover,

derbar...”, say the
Germans. That’s how

regardless of budget,
can take advantage

the world responded '°,'}ET;"* of this “breathtaking”
to the Ortophase | super | development. Write
concept and to |\l ( for full irformation.

o

ortofon

122 Dupont Street, Plainview, New York 118C3
Send $1 for beautiful, Ortofon poster. Enter No. 32 on Reader Senvice Card




TAPE GUIDE

HERMAN BURSTEIN

Tape Hiss

Q. | have about 95 cassette record-
ings made from FM on an old deck
Aithough recorded with Dolby NR, they
have considerable tape hiss. They still
sound pretty darn good, except for the
hiss—my main problem. Some of these
tapes are priceless to me, so | am not
disposed to just forget about them, as
one person suggested. What is the
best way to get optimum fidelity but
with a reduction in tape hiss? For ex-
ample, should | dub my tapes onto
new tapes, perhaps metal? Would |
aub with Dolby C NR on the recording
deck? If you say ! shouldn't dub, would
| play my tapes on a new deck with
Dolby B or Dolby C? Which produces
less hiss?—Wwilliam R. Charmack, Mi-
ami, Fla

A. Once noise is on the tape, there
is no way to reduce it by means of
dubbing. However, one can often get
more or less satisfactory results by us-
ing a dynamic filtering noise-reduction
unit. This is sometimes called a single-
ended NR system because it operates
only in playback, in contrast to double-
ended systems, such as Dolby and
dbx, which encode in recording and
decode in playback. (See the October
1984 issue of Audio for a directory of
NR units, both single- and double-end-
ed, and the plans elsewhere in this
issue for building both types.)

if you don't mind losing some of the
music's treble, you could play your
tapes with Dolby C, which would pro-
vide more trebie cut than Dolby B, thus
reducing noise at the same time

EE Open-Reel Deck

Q. I am considering the purchase of
an open-reel tape deck and would like
to know whether one equipped for EE
tape is worth it. Can these particular
tapes be played on a deck without EE
equalization?—Conrad Szablewski,
Flushing, N.Y

A. Yes, EE (extra efficiency) is worth
it if you obtain a deck with proper
equalization and bias for EE tape
Such tape takes advantage of the
technological developments that have
given us greatly improved cassette
tapes. EE tape makes it possible, us-
ing an open-reel deck, to obtain perfor-
mance wvirtually as good as regular
tape, but at half-speed; for example,
as good at 3% ips as regular tape at

72 ips. This would be particularly true
with respect to frequency response
and signal-to-noise ratio. Azimuth
problems, however, would not be alle-
viated; that is, they would be the same
at a given speed (say, 3% ips) no
matter whether EE or conventional
tape is employed.

EE tape calls for playback equaliza-
tion of 35 uS at 15 ips, 50 uS at 7%
ips, 90 nS at 3% ips, and 120 uS at
17 ips. The respective turnover fre-
quencies (points at which bass boost
is up 3 dB) are 4.547, 3.183, 1.768,
and 1.326 kHz. Most open-reel decks
will come reasonably close to these
playback requirements if they don't ex-
actly match them; that is, the effect on
frequency response will not exceed
about 3 dB. To illustrate, if you operate
at 15 ips and have to use 50-uS in-
stead of 35-uS playback equalization,
this will result in a mild treble boost
reaching a maximum of about 3 dB

Abrasive Tape?

Q. Will using metal tapes wear out
the heads faster than would ferric,
chrome, or ferricobalt tapes?—Gary
Haymov, Forest Hills, N.Y

A. | have come across no evidence
or authoritative claims that metal-parti-
cle (Type IV) tapes are more abrasive
than the other types. Perhaps the term
‘metal” is suggestive of greater abra-
sive power. However, the other tapes
also have metal coatings—iron or
chrome or a combination of the two—
except that these coatings are in oxide
form, that is, combined with oxygen

In the early days of chromium diox-
ide tape, there were reports that it was
more abrasive than ferric oxide tapes.
However, these reports were dis-
proved; in fact, if anything, the chrome
tapes were somewhat less abrasive.
Now, in the case of metal-particle
tapes, it seems that history is repeating
itself

Treble Deficiency

Q. | have an open-reel deck with EE
tape capability and dbx noise reduc-
tion. | have been using ferric tape at
slow speed with dbx on. But some of
the highs seem to be lost, the record-
ing seems compressed. When | use EE
tape or increase the speed or turn off
the dbx, the situation improves, but not
enough. Also, when dbx is off, the tape

hiss is much too noticeable. | have
recorded FM interstation noise and
compared the tape playback with the
source; the playback FM noise seems
about one-half octave lower in pitch
than the original FM noise. Do you
have any idea what the problem might
be?—Kevin Beauchamp, APO, N.Y

A. It is not clear to me whether you
are using ferric tape when the deck’s
switches are set for EE tape. Substan-
tially more bias is employed for EE
tape than for ferric tape, and, because
an increase in bias reduces treble, this
could be a partial cause of your prob-
lem

If you are correctly using the normal
settings for ferric tapes and the EE
settings for EE tapes, it sounds as
though the bias in your deck is misad-
justed and is excessive for both kinds
of tape. Another possible cause of your
problem is azimuth misalignment of the
record head with respect to the play-
back head. Noise-reduction systems
tend to best maintain flat frequency
response when response is flat with
NR off; departures from flat response
tend to be exaggerated by NR sys-
tems. This could explain why your
problem is partly reduced with dbx off
Still another possibility is that you are
recording at excessively high levels,
which would tend to reduce treble re-
sponse because of tape saturation at
the high end.

It seems advisable to have your
deck checked out, and adjusted, by a
qualified technician, preferably at an
authorized service shop.

Pro vs. Amateur

Q. What is the difference between
“professional” open-reel tapes and
those ordinarily bought by consum-
ers?—A. Yirsa, Brookfield, Il

A. Tapes of professional quality are
made to top standards in such re-
spects as freedom from dropouts, uni-
formity of sensitivity throughout the reel
and from reel to reel, absence of
splices, accurate dimensions, lubrica-
tion, uniform frequency response, low
noise, etc.

! 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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JBL Introduces
Titanium Series loudspeakers.

Totell the truth.

A team of specialists at ]BL labored
nearly five years to develop a un:que
manufacturing process, a patented
design, a significant advance in materials
application, and four stunning new
loudspeaker systems.

The new Titanium Series takes
its name from a truly revolutionary
high frequency driver. A blast of
nitrogen gas against a sheet of pure
titanium creates a dome thinner
than a human hair yet capable
of withstanding the
crushing force of more
than 1000 Gs.

The new titanium
high frequency driver
easily copes with the

s

o

musical transients and wide dynamic range
of the most demanding digital record-
ings, ger-erates undistorted sound well
beyond the audible rangz, and handles
very high power w:thout stress.
Coupled with a new midrange
driver, a new div-ding network, and

' n other major and minor innovations, the

resulting new Titanium Series loud-
speakers are the most neutral. the
mocst detailed, the most
pleasing loudspeakars
you're likely to hear. And
the very best from JBL.

f 3
! harman International
8500 Balboa Bi=d., 2.0, Box 2200
J Northridge, Caltormia 91329
—_

Pictured above: JBL's new pure titanicm high frequency ariver with patented diamond surround.
Enter No. 23 on Reader Sendce Card




DIGITAL DOMAIN

KEN POHLMANN

KEEPING YOUR DISTANCE

ast month we examined the pick-
Lup used to generate laser light

and read the light reflected from
the Compact Disc surface. | find the
pickup's design truly elegant-—from
the semiconductor laser to the beam
splitter to the photodiode, hard-nosed
and pragmatic engineering is evident
throughout. Of course, the pickup is
but one component in the larger sys-
tem, and just as a phono cartridge is
useless without a tonearm, the laser
pickup's success rests on two other
subsystems, the automatic focus and
automatic tracking circuits. This
month, I'd like to look at the design of
the auto-focus system.

As we saw last month, the controlling
optics for both systems are designed
into the pickup; sophisticated servo
systems, however, are needed to

manufacturers and their engineers dif-
fer as to exactly the best approach
(and this is where patent lawyers enter
the design process), but every CD
pickup employs some kind of auto-fo-
cus, all of them constructed along ba-
sically similar lines

A Compact Disc has in the neighbor-
hood of 10 billion bits arranged over its
8,600 square millimeters of data area.
Given that kind of density, and a laser
reading beam whose diameter is 1.6 to
1.7 micrometers when it hits the reflec-
tive data layer, the beam must be kept
tightly focused, within £2 um. Any un-
focused condition would result in inac-
curate data reading. Of course, even
the flattest disc isn't perfectly flat; the
disc specifications acknowledge this
by allowing for a deviation of £0.6 mm.
Thus, the objective lens must be able
to refocus as the disc surface wan-
ders. A servo-driven auto-focus sys-
tem manages this, utilizing the center
laser beam, a four-quadrant photodi-
ode, control electronics and a servo
motor to drive the objective lens.

The unique properties of astigma-
tism are used to achieve automatic fo-
cusing (Fig. 1). Specifically, the cylin-
drical lens just prior to the photodiode
performs the essential trick needed to
detect an out-of-focus condition. As
the distance between the objective
lens and the disc reflective surface
varies, the focal point of the system
also changes, and the image project-
ed by the cylindrical lens changes its

guide the pickup itself. The various |:

( =) K. iy _’. =
G=g

"%

shape. That change in the image on
the photodiode generates the focus er-
ror-correction signal. When the disc
surface lies precisely at the focal point
of the objective lens, the image reflect-
ed through the intermediate convex
lens and the cylindrical lens is unaf-
fected by the astigmatism of the cylin-
drical lens, and a circular spot strikes
the center of the photodiode. When the
distance between the disc and objec-
tive lens decreases, the image project-
ed by the objective lens and convex
lens and the cylindrical lens moves fur-
ther from the cylindrical lens, and the
pattern becomes elliptical. Similarly,
when the distance between the disc
and the objective lens increases, the
image moves closer to the lens, and an
elliptical pattern again results, but ro-
tated 90° from the first elliptical pattern.

The four-quadrant photodiode reads
an intensity level from each of the
quadrants to generate voltages (Fig.
2). If a focus-error signal is mathemati-
cally created to be quadrants (2 + 4)
minus (1 + 3), the output-error voltage
is a bipolar S curve, centered about
zero. Its value is zero when the beam is
precisely focused on the disc; a posi-
tive-going error-correction signal is
generated as the disc draws too near,
and a negative-going error-correction

signal as the disc moves away. As in
any closed-loop system, such as the
phase-lock-loop systems which keep
motor speeds constant and accurate,
the difference signal continuously cor-
rects the mechanism towards a zero
difference signat and thus, in this case,
a focused laser beam.

CD players use a servo system to
move the objective lens up and down
to keep depth of focus within the *2-
wm tolerance. An electronic circuit de-
ciphers the error-correction signal and
generates a servo-control voltage. This
circuit uses comparators and amplifi-
ers to generate the servo control. The
four photodiode quadrants are divided
into pairs (2 + 4, 1 + 3) such that
greater intensity in quadrants 2 and 4
indicates the disc is too near, and in 1
and 3 too far, and these voltages are
applied to the inverting inputs of two
comparators, C1 and C2, whose non-
inverting inputs are referenced to
ground. (The photodiode quadrants
share a common ground.) The outputs
are split to the inverting and noninvert-
ing inputs of two more comparators,
C3 and C4. The output of C3 gener-
ates a check signal that indicates re-
flected light is being received at the
photodiode. The output of C4 is the
error-correction S-curve signal

10
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S-X1130 Audio/Video/Stereo Receiver

Inlroducing

one brilliant idea
on lop of another:

Unmatched FM Stereo/AM Stereo reception and video control makes them fantastic. X-Balanced circuitry
makes them phenomenal. Sansui's 130 watt S-X1130 and 100 watt S-X1100 Quartz PLL Audio/Video receivers
are so far advanced, they even have a special decader that lets you receive broadcasts of all AM stereo systems.
What’s more, their unique X-Balanced circuitry sancels out external distortion and decisively eliminates IHM,
for the purest all-aroung listening pleasure.

But the advantages don’t stop there. Both receivers are complete Audio/Video control centers that are
radically different—and significantly more versatile—than any others on the market. The S-X1130 delivers all
the highly advanced audio and video performancs of the S-X1100, with the added benus of sharpness and fader
controls ¥or enhanced video art functions. And both units offer additional audio dexterity with ‘“multidimension”
for expanded stereo or simulated stereo, plus sound mixing capabilities.

For more brilliant, innovative ideas, 3])'1

eck aut our full line of superior receivers. | [
You'll know why we’re first, the second you hear us. LT e
There’s more worth hearing and seeing from Sansui. Write: Consumer Service [
Dept., Sansui Electronics Corp., Lyndhurst, NJ 07071; Carson, CA 90746; Sansui B P

Electric Cq., Ltd., Tokyo, Japan.

Enter No. 40 on Reader Service Card



Even the flattest disc isn’t
perfect, and the standard
allows for a deviation of
+0.6 mm. Therefore, the
laser beam must be
refocused constantly.

When the laser beam is accurately
focused, comparators C1 and C2 see
identical voltages at the inverting in-
puts, and their corresponding output
voltages likewise are identical. Since
there is no difference at C4, its output
is zero. or set to a d.c. reference volt-
age. If the beam goes out of focus, a
positive or negative deviation from the
reference will occur, resulting in the S
curve. The error-correction signal is
amplified by A1 and A2 and passed
through an analog switch, which has
been turned on by the focus-check
signal. The error-correction signal is
then amplified at A3, which provides
the proper drive current to the push-
pull amplifier circuit (transistors Q1
and Q2). The actuator thus moves the
objective lens to maintain the proper
depth of field. Once this is achieved,
the beam is focused, the error-correc-
tion signal is zeroed, and the actuator
holds the lens position.

When a disc is first loaded, initial
focus is obtained through a square-
wave signal generated by the system
microprocessor. This signal consists of
two square pulses, each with a period
of 1 S. The square wave is integrated
by a resistor and capacitor and causes
the push-pull amplifier to move the ac-
tuator coil up and down twice. The
laser is turned on as the actuator
moves up the first time, and the actua-
tor stops in a focused state when the
focus-check signal is obtained. If no
disc is detected the first time, the actu-
ator tries again with the second pulse.
The system microprocessor will shut
down if no disc is detected. When the
auto-focus is not operative (if the door
1S open, the laser inoperative, etc.), the
analog switch remains off and the in-
verted focus-check signal pulls the ob-
jective lens back, to prevent damage
to the lens or disc

The objective lens itself is displaced
in the direction of its optical axis by a
coil and permanent magnet structure
(similar to that used in a loudspeaker,
with the objective lens taking the place
of the speaker cone). A two-axis actua-
tor is used to accomplish this. The top
assembly of the pickup is mounted on
a base with a circular magnet ringing
it. A circular yoke supports a bobbin
containing both the focus and tracking
coils. Control voltages from the focus-
circuit drive transistors are applied to

0ISC SURFACE

OBJECTIVE LENS

COUPLING LENS

CYLINDRICAL LENS <

_AUTO-FOCUS SIGNAL.

-

I’T‘D—q AUTO-FOCUS SIGNAL
f

——

/0%AD Z0NE

Fig. 1—The optics of a typical CD
player’s automatic focusing system.
The cylindrical lens turns the circular
image into ellipses above and below
the point of correct focus, creating
differences in beam intensity over the
four quadrants of the photodiode.
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Fig. 2—Auto-focus control circuit.
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the bobbin focus coil, and it moves up
and down with respect to the magnet.
The objective lens thus maintains its
proper depth of focus. The other axis
of movement, from side to side, is used
to achieve tracking accuracy

After last month's praise for the vir-
tues of simple engineering solutions,
the auto-focus system might at first
glance apppear too complicated to
qualify for an award. But when the
problem's difficulty is considered, how
concise the system is becomes evi-
dent. Consider that a Compact Disc
revolves 3. to 8 times per second;
any deviations from flat literally fly past
the pickup, yet the objective lens must

stay within 4 pm of that varying sur-
face, floating underneath, as it were. |
think this auto-focus system satisfies
that demanding criterion with true
economy. And consider the benefits of
such a feature. In the past we had to
be content with a diamond needle drag-
ging through a vinyl groove, whereas
now, thanks to auto-focus, only light
touches our medium—no pickup wear,
no medium wear. | haven't dared to put
a Compact Disc in my microwave oven
to see just how much warpage my
player will tolerate, but | think under
normal use my player's auto-focus
should keep the laser beam admirably
focused on the music. A
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BEHIND THE SCENES

BERT WHYTE

ON THE PRO TOUR

s evidenced at last fall's 76th
AAES Convention in New York,

many audio manufacturers are
beginning to realize the great sales
potential of the burgeoning profession-
al market. David Hafler has made an
auspicious start in this direction with
his new line of professional power
amps. These range from the Model
P125 (60 watts/channel into 8 ohms,
useful in bi- and triamplification setups,
and costing $350), through the P220
and P225 (rated at 150 watts/channel
into 8 ohms and priced at $600 and
$510 respectively), to the flagship
P500, a brute of an amplifier delivering
250 watts/channel into 8 ohms. The
P500 can also be bridged for 800
watts into 8 ohms, and, at $950 each,
that's a lot of power for the money. All
Hafler pro amplifiers have MOS-FET
output transistors, can be hooked up in
balanced configuration, feature a num-

Hafler P500 amplifier

ber of input connectors (including

XLRY), and are available in kit form.

Crown has already established their
credentials in the professional amplifi-
er market. Their Micro-Tech 1000 is
something of a departure, with new
circuitry permitting as much as 1,000
watts/channel into 4 ohms in bridged
mode, in a relatively small unit measur-
ing 19 x 3% x 16 inches. In sterec
mode, the Micro-Tech 1000's normal
output is 250 watts/channel into 8
ohms, with as much as 500 watts/
channel at 2 ohms. Price is $995.

The world of amplifiers is full of acro-
nyms. Perhaps the best known is TIM
(transient intermodulation distortion)
coined by Matti Otala. Next came IIM

(interface intermodulation distortion),

also originating with Dr. Otala, and now
Sansui has come up with IHM—inter-
face hum modulation. This is said to be
the result of interaction between ripple
current created by the power supply
and counter-electromotive current cre-
ated by speaker cones in motion. To
combat IHM, Sansui has introcuced a

Sansui B-2301 amplifier

series of X-Balanced amplifiers; in
these units, all circuits are balanced—
Input, output, power supply. circuit
drive, and even the negative feedback
The internal circuits transfer and ampli-
fy signals without reference to the
ground potentials. Thus, the X-Bal-
anced amplifiers are claimed to be
completely immune to ground-related
problems. The top-of-the-line model
the B-2301, offers 300 watts/channel
into 8 ohms and has a signal-to-noise

ratio of 120 dB. Its slew rate, 400 V/uS,

and rise-time, 0.5 uS, are very fast.
As a recording engineer | have long
endorsed the use of simple micro-
phone techniques and have variously
used three-channel omni spaced ar-
ray, classic Blumlein, ORTF, M-S, and
other similar configurations. These
days, most classical digital recording
is done on two-channel units—the
ubiquitous Sony PCM-F1, Sony PCM-
1610, JVC 900 series, or Mitsubishi X-
80. In spite of this, there are occasions
when a simple digital mixer would be
very helpful. At the AES Convention,
Sony gave a paper on such a unit, the
K-1105. A number of these mixers
have been built and apparently used
for mastering of Compact Discs. The
K-1105 is an eight-channel mixer with
two main and two auxiliary outputs.
There is a signal processing unit, an
eight-channel A/D unit, an eight-chan-
nel D/A unit, and a remote control. The
signal processor has low-cut and high-
cut filters, plus a four-band equalizer
and emphasis/de-emphasis equalizer
for each channel. The remote control

AUDIO/FEBRUARY 1985
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has faders and pan pots as in an ana-
log mixer. The whole setup is trans-
portable. and, of course, the big ad-
vantage is that all mixing and signal
processing remain in the digital do-
main. No availability or price informa-
tion as yet

As you can imagine, there was plen-
ty of acflivity related to Compact Disc
players. Studer introduced a $1,550
professional/broadcast player. The
Model A725 has balanced high-level
line outputs as well as fixed and vari-
akle unbalanced outputs, and a host of
special cueing functions that studios
have requested. For example, it has
fader start, for use with mixers which
have cueing switches connected to
their faders; when you raise the fader,
the mixer signals the player to start
Audible cueing lets you scan the disc
while listening for your cue point (most
CD players are mute in search mode)
There's automatic re-cueing, SO you
can cue up a passage, play it to check

sTunen
fe— e L L ] ] ED‘D

Studer A725 pro CD player
your cue point, and return to that point
at the touch of a button. (On most play-
ers, cue points disappear from memo-
ry once they've been played.) There's
also a 'Loop" function—automatic re-
peat of the music between any two
user-marked points

An LCD panel shows track and in
dex numbers, elapsed and remaining
times for the current track, and status
of the pause, auto-stop and loop func-
tions. During programming, the display
shows the number of steps to be exe-
cuted and the track numbers or tim-
ings of both start and end points. Other
features of the Studer Model A725 in-
clude a peak-level calibration tone and
remote control

Sony also introduced a professional
CD player system, consisting of the
CDP-3000 and CDS-3000. This system
15 a lower-priced version of their big
professional player/analyzer, the CDP-
5000 and CDA-5000. The CDP-3000
at $2,100, is a high-precision, front-
loading CD player which features an
aluminum die-cast chassis and exten-
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Despite its diminutive size,
. PN | P e the Sony D-5 has the same
ugjo-tal h-U' n specifications and many of

au |O'teChn|Ca the features of full-sized
Compact Disc players.

Number 12 in a Series

The coils in a moving magnet phono car- sive vibration damping for tracking sta- Despite its dlminut_iye size the D-5
tridge are important in determining the ulti- bility. The CDS-3000, at $1,200, is an | has the same specifications as full-
mate quality possible from the unit. Their elaborate control unit, with all the usual | sized players and many of their fea-
design can affect frequency response. out- displays and features concerning track | tures. It can locaté a desired selection
put level. sensitivity to hum and noise. and .

other critical aspects of cartridge behavior. and timing indications. It affords direct | by rapid forward or backwards scan-
Two or Four Coil Design access to any point on a disc within2 S | ning and will also permit high-speed
Most modern moving magnet cartridges use and has a search dial permitting bidi- | scanning, but with the program re-
either two coils (one for each channel) or rectional scanning while listening to | maining audible at normal pitch. An
lOl;)r coils (ku Conl?eC_led pair for‘ea'shl(cjhun- the reproduced sound. Two CDP-3000 | LCD shows battery condition, track be-
nel) to pick up the tiny magnetic fie o I :

chiaages from We:magmei(s) 8t e el of players can be controlled by the CDS- | ing played, elapsed time, and number
The canlileven lnsideicach coillis 2 metal 3000, and up to eight selections can | of tracks and time remaining on a disc.
coil core which extends toward the magnet be programmed in any sequence and | A CD is inserted after pushing the
as a pole piece 10 sense the magnetic field intermixed between the two players. "Open" button on the top corner of the

and transmit its fluctuations to the coil
windings. In two-coil designs the pole
pieces extend from either end of each colil.
while four-coil designs use a pole piece at
one end of each coil. plus a metal strap to
connect the two coil cores together.

unit, and a special power-off safety
switch automatically disengages all
mechanisms during loading.

| was under the impression that the
D-5 would have to be placed on a level
surface in order to play properly. In-
credibly, it can be played in any posi-
tion, even slung over one's shoulder
Using headphones, you can really

> LS
o A
AT VECTORALIGNED TYPICAL TWO-COL have a sort of super Walkman or, as

CESICN Sony D-5 portable CD player Sony bills it, *Discman

A-T High-Efficiency Design
Most Audio-Technica Vector-Aligned ™ Sony scored another first by intro-

cartridges use FOUR colls, with two to pick 5
up each stereo signal. To achieve the highest ducing a portable CD player. The D-5,

—

sensitivity. A-T uses a single U-shaped part which costs $299.95, measures 1%z in.

to create the pair of pole pieces and coil Hx 5in. W x 5in. D and weighs a

cores. plus the connequing strap for each mere 1 pound, 5 ounces. Such minia-

channel, with both coils wound directly on turization was made possible by incor-

the same part. This eliminates the need tor . f . =

soldering or welding the pole pieces. coil porating most o the primary digita

cores, and connecling strap together. thus functions on one high-density VLSI

reducing losses. In addition. A-T winds (very large scale integrated) chip and

both coils from a single. unbroken wire the development of a special semicon-

which is directly connected to the output f ok ] 4

terminals, again to reduce losses by elim- ductor for the |§S€f pickup, making it

inating unneeded internal connections. less than one-third the size of previous

Hum is Cancelled pickups. Six C cells will provide 5 | Components of JVC DS-4000 system
Each pair of A-T coils is also wound so hours of playing time, and an optional

that external hum and electrical fields are rechargeable battery is available. An JVC demonstrated the DS-4000 auto-
rejected without reducing the sensitivity to optional carrying case/battery pack, | matic CD player/changer system, which
magnet motion. In this “hum-bucking : 4 ; bl lud I @h '
design the coils in the pair are wound in op- costing $49.95, permits portable use. | includes an amplifier and has a capacity
posite directions. so that any hum appearing Via a supplied a.c. adaptor, the D-5 | of 130 discs. (Sofar, itis only available in
1n one coil is cancelled by the same (but can be used as a home CD player or, | Japan.) The main player unit measures
35’5;’;5“3::& Ig;:‘e':f&lll;e:t:}gilieﬁ-l)%;er with the DCC-120 car battery/cigarette | 227 x 18% x 117% inches and weighs
the strength of any external hum fields lighter type of adaptor, which costs | 60 pounds. Itis controlled by a five-digit
reaching the coil assemblies. $36.50, in a car. keypad connected to the player unit by a
Attention to Detail - . cable which extends up to 200 feet. The
By simplifying the internal construction of Sony D-5 and its accessories selections are made by pressing the five-

Audio-Technica cartridges and eliminating
usual sources of loss. high sensitivity is as-
sured. This. in turn. provides A-T engineers
greater freedom of design to provide better
performance in terms of tracking, {requency
response and distortion.

Good listening,

Jon R. Kelly, Prrs:dcmﬁg

Audio-Technica U.S.. Inc.
1221 Commerce Dr.. Stow, OH 44224

audio-technica.
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digit code and then the entry key. JVC
figures an average of about 15 selections
per Compact Disc; with a 130-disc ca-
pacity, this affords a total of 1,950 selec-
tions. Each selection on each disc is
individually selectable, i.e., tune 6 on
disc 12 or tune 3 on disc 110, etc. The
numbers of the selected tune, the tune
being played, and the next tune are
displayed. All “normal” CD specifica-
tions apply. 4




~ WHAT'S NEW

Genesis Speaker

The Genesis Model 44 is
a three-way, floor-standing
speaker designed by
Winslow Burhoe, the .
company's new Director of
Engineering. The 1-inch
tweeter i1s said to operate
from a crossover of 1.1 kHz
up to 25 kHz, an unusually |
wide range for a tweeter of
this size. Bass is handled
by a long-throw, 8-inch
woofer loaded by a 10-inch
passive radiator. Price
$700 per pair

For literature, circle No. 100 Monster Cable Cartridge

Monster Cable’'s second
moving-coil cartridge, the
| Alpha 2, has a Micro-Ridge

tube sapphire cantilever
The cartridge uses a
magnetic feedback control
circuit” similar to that in the
Alpha 1, which will remain
available. Price: $650.
| For literature, circle No. 101

stylus mounted on a hollow-

1

Record Racks from
The Accessory

The distinguishing feature
of these record modular
racks is the grooving of
their top and bottom

Shure Styli

Micro-Ridge replacement
styli are now avatlable for
Shure's older V15 Type IV
and Type Il cartridges, as
well as for the newer V15
Type V. The VN35MR and
VN45MR styli are designed
to reduce tip-related
distortion, track high
frequency details more
precisely, and improve play
of worn records by
scanning portions of the
groove as yet unworn. The
model for the Type IV also

Soundcraftsmen Equalizer
Soundcraftsmen's
DC4415is a 21-band
equalizer, with 15 bands
spaced Ys-octave apart
from 40 Hz to 1 kHz, and
six bands spaced
#s-octave apart from 1.5 to
16 kHz. This concentrates

, | Provincial or Traditional

{

| the third-octave controls

pleces, to hold records
upright without warping
Each slot holds two single
albums or one double
album; the Mach | model
has 14 such slots, the Elite
has 18. Both are covered in
unfinished birch veneer
and the Elite is available
with Mediterranean

styles of support posts
Both models require
assembly. Prices: Mach |
$29.95; Elite, $49.95; $2.50
shipping and handling for
either model

or lite re, cCirc

> No. 1

incorporates Shure's
Dynamic Stabilizer. Prices
VN35MR, for Type llI, $58;
VN45MR, for Type IV, $58.
For literature, circie No. 103

where they are most useful
yet still provides finer than
the usual full-octave
equalization at the upper
frequencies, without vast
increases in cost. Filters
are a "Smooth-Q" design
Iintended to minimize phase
shift, and a gain-matching
system is built in. Other
features include a subsonic
filter, an equalizable tape
monitor loop, and
independent controls for
both channels. Price

$599 |

| For literature, circle No. 104
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CW’W dealers...

ALABAMA
Huntsville
SOUND DISTRIBUTORS

ARIZONA
Phoenix
ABSOLUTE SOUND CO.

Tucson

TUCSON STEREO
Yuma

WAREHOUSE STEREO
NO. CALIFORNIA
Berkeley

HONKERS SOUNO CO.
Concord

SOUND DISTINCTION
Davis

WORLD ELECTRONICS
Goleta

HOUSE OF AUD{O
Palo Aio

WESTERN AUDIO

Sacramento
NEAL'S SPEAKERS
WORLD ELECTRONICS

San francisco
LISTENING POST

Santa Barbara
HOUSE OF AUDIO

$0. CALIFORNIA
Phone 714- 556-6191, ask for

{Insufficient space to Iust
all Dealers in this area)

COLORADO
U.S. STEREO STORES
Englewood

GOLD SOUND
Colorado Springs

THE SOUND SHOP

CONNECTICUT
Danbur

CARSTON STUDIOS
Newington

SOUNDS GREAT
Stamford

COUNTY AUDIO

DELAWARE

Dover

SOUND STUDIO
Newark

SOUND STUDIO
Wilmington
SOUND STUOIO

FLORIDA

Boca Raton

CAPTAIN VIDEQ

Fort Lauderdale
CAPTAIN VIDEO

Fort Walton Beach
AUDIO INTERNATIONAL
Merritt Istand

AUDIO MART ELECTRONICS
Miami

AUDIO PLUS

CAPTAIN VIDED

LAS FABRICAS

Orlando

AUDIO MART ELECTRONICS
Tampa

SENSUOUS SOUND

GEORGIA
Atlanta

AUDIO UNLIMITED
STEREQ DESIGNS

Columbus
WORLD-WIDE ELECTRONICS

Dalton
BROCK'S ENTERTAINMENT
HAWAII

YAFUSO T.V. APPLIANCE
Honolulu

HARRY'S AUDIO

VIDEO UFE

Lihue, Kauai

JACK WADA ELECTRONICS
Wailuku, Maui

ADRIAN'S ELECTRONICS

IDAHO
Idaho Fals
PHASE 4 STEREO

ILLINOIS
Chicago
MUSICRAFT
Dekalb

AUDIO PLUS
Evergreen Park
MUSICRAFT

Gurnee

0PUS EQUIPMENT
Homewood
MUSICRAFT
Lombard
MUSICRAFT
Morton Grove
MUSICRAFT

Oak Park
MUSICRAFT
Palatine
MUSICRAFT
Peona
ELECTRONICS DIVERSIFIED
Rockford

AUOIO ACCENTS

INDIANA

Anderson

ANDERSON ELECTRONICS
Evansville

TED FINK AUOIO

Goshen

McKIBBINS SOUND
Indianapolis

SOUND DECISION
New Haven

HJS SOUND

South Bend

SIGHT & SOUND
Valparaiso

WAYNE ELECTRONICS

West Lafayette
VON'S ELECTRONICS

KANSAS
Overiand Park

AUDIO ELECTRONICS
Salina

OEL'S TV

Wichita

AUDIO PLUS

KENTUCKY
Lexing

THE STEREO SHOPPE
Louisville

HI-FIDEUITY, INC

LOUISIANA
Baton Rouge
NEW GENERATION

Lafayette

NEW GENERATION
Metairie

SOUND TREK

MARYLAND
Annapolis
SPACEWAYS SOUND
Baltimore
STANSBURY STEREO
Gaithersburg

AUDIO BUYS
Hagerstown

HUNT AUDIO
Lutherville
GRAMOPHONE, LTD.

Salisbury
SOUND STUDIO iNC.

MASSACHUSETTS

Brockton

AUDIO VISION

N. Dartmouth

CREATIVE SOUND SYSTEMS
Sunderland

SCIENTIFIC STEREO

MICHIGAN
Marquette
AMERICAN TV
Saginaw
LISTENING ROOM

MISSISSIPPI
Gulfport

TIPPIT'S MUSIC
Jackson

HOOPER SOUND
Meridian

HOOPER SOUND

NEBRASKA
Lincoln
UGHT & SOUNDS FANTASTIC

NEVADA
Las Vegas
UNIVERSITY PRO AUDIO

NEW JERSEY, SO.
Wildwood
SEASHORE STEREO

NEW YORK CITY,

NORTHERN N.J.
Phone 201-947-9300, ask for
“Dealer Locator Operator”
{Insufficient space to hst

al Dealers in this area}

NEW YORK—UPSTATE

Albany

SOUNDS GREAT
Buffalo

PURCHASE RADIO

Newpaltz
NEWPALTZ AUDIO
Poughkeepsie
DUTCHESS AuDIO
Rochester
SOUNDS GREAT
Syracuse
SUPERIOR SOUND

FOR A DEMONSTRATION OF SOUNDCRAFTSMEN
PRODUCTS VISIT NEAREST DEALER LISTED BELOW

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

NORTH CAROLINA
Fayetteville

QUAUTY SOUND

Greensboro.

High Paint,

Winston-Salem,

AUOIO-VIOEO CONCEPTS

Hick07

MC LAUGHUIN'S TV
Raleigh

CREATIVE ACOUSTICS

NORTH DAKOTA
Far%o
WAT TS-MORE

OHIO

Akron

OHI0 SOUND
Canton

OHIO SOUND
Cieveland

B&B APPLIANCE
OHIO SOUND

Oefiance

ZELLER'S SOUND STORE
Lima

HART AUDIO
Mayfield Hts.
L&TRONIC RING
Middieburg Hts.

B&B APPLIANCE
North Olmstead
ELECTRONIC RING
Toledo

AUDIO CENTER
Warrel

CUSTOM SOUND Co.

Youngstown
CUSTOM SOUND CO.

OKLAHOMA
Oklahoma City
JOHNSON TV & SOUND

OREGON
Coos Baé
PENNINGTON'S AUDIO

Eugene

BRADFORD'S Hi FIDELITY
Klamath Falls

HIGH COUNTRY RECORDS

Medford

SOUNDTRACK ELECTRONIC
Portland

HAWTHORNE STEREO

PENNSYLVANIA

Chambersburg

SUNRISE ELECTRONICS

Hermitage

CUSTOM SOUND CO.

Lebanon

MARTY'S MUSIC
McKeesport

Hi Fi CENTER

Natrona Heights

GOOD HOUSEKEEPING

New Brighton

TV PARTS

Philadelphia

RADIO 437

SOUND OF MARKET STREET

SOUND SERVICE

Pittsburgh

AUDID JUNCTION

Pittsburgh

WORLD WIDE STEREO

Reading,

Shillington

PHOENIX Hi Fi

Willow Grove

SOUNDEX

PUERTO RICO

Puerto Nuevo
LASER SOUND

SOUTH CAROLINA
Charleston

STEREO DEN

Columbla

NORTON STEREO

Greenville

DON JONES STEREO

Newberr
THE ELgCTRONlc SHOP

SOUTH DAKOTA
Sioux Ffalls

GOURLEY DISTRIBUTING
PRO AUDIO

TENNESSEE
Chattanooga
COLLEGE HI FI
Nashville

AUDIO SYSTEMS

TEXAS

Arflngton

SOUND 1DEA

Beaumnont

BROCK AUDIO

Houston

HOME ENTERTAINMENT

Midland
FOLGER'S ENTERTAINMENT

UTAH
Ogden
INKLEY'S

St. George
ARROW AUDIO

Salt Lake City
INKLEY'S

VIRGIN ISLANDS
St. Th
ELECTRONICS UNLIMITED

VIRGINIA
Richmond
GARY’S

WASHINGTON
Bremerton
EVERGREEN AUDIO

Olympia
DESCO ELECTRONICS
WEST VIRGINIA

Morgantown

THE SOUND POST
Princeton

THE SOUND POST

WISCONSIN
Appleton
AMERICAN TV
Glendale
SOUNDSTAGE
Madison
SPECIALIZED SOUNO
AMERICAN TV
Oshkosh

AUDIO PLUS
Waukesha
AMERICAN TV
Racine

BRANDT'S



S55 WATTS PER CHANNEL MOSFET STEREOC AMPLIFIER,
<0.05% THD, 20Hz-20KHz @ 8 OHMS...OR FOUR CHANNELS
@ 205 WATTS PER CHANNEL @ 8 OHMS FOR BI-AMPING, ETC.

The PCR800X2 utilizes two completely inde-
pendent power supplies, dual power trans-
formers, 2-speed cooling fans, and even dual
A.C. power switches.

This newest model to incorporate our highly-
advanced Phase-Control-Regulation® technol-
ogy, the PCR800X2 actually consists of two
PCRB800s and a PC-X2 front panel. The 19"
rack mount panel converts the combination
into a single stereo amplifier, when used with
any Soundcraftsmen DX Series Preamp, or
with any preamp plus our AB-1 Bridging
Adapter”

It also converts into FOUR—205 WATT
BASIC AMPS, for many other audio uses,
such as bi-amping, etc.

Each channel, when operating in bridged
mono mode, produces 555 watts at 8 ohms

with no more than .05% distortion from 20Hz
to 20KHz, and employs the latest in Power E

MOSFET output circuitry.

CURRENT-LIMITING 1S COMPLETELY ELIM-

INATED in the design. Total weight is under

40 Ibs. for the complete 555-watt per channel

Sared smpliter . , = 555 WATTS PER CHANNEL STEREO! PCR 800X2—$947.00 *
The PC-X2 Front Panel is supplied sepa- -

tely. | i ly the 8 front | ” . . . .
:?,oeuzlmng gﬁﬂ;‘ {ﬁsb:?e{no‘vfd andr?;nsf;:::, “The PCR800 at $449.00 is the world’s smallest, lightest. mast powerful confinuous-power stereo ampli-

through the PC-X2 mounting holes. fier! Utilizing new, advanced, State-of-the-Art POWER MOSFET output devices, the new PCR800 p.rovides
over 410 watts total output power...205 watts RMS per channel @ 8 Ohms, 20Hz to 20kHz, with less
“A Bridging Adapter, Soundcraftsmen than 0.05% THD...Soundcraftsmen’s research into Digital Audio Technology has resyhed in this revplu-
Model AB-1, is available for use with other tionary advancement in amplifier design—Phase-Control-Regulation®. The FCR800 is the world's first
makes of preamps, at $89.00" PCR amplifier, and it sets continuous performance, reliability, and efficiency standards never before possi-
ble in audiophile equipment at this ‘ow cost of only §1.10 per watt.

DIGITAL QUARTZ AM-FM-FM STEREO TUNER...
AM-FM-FM Stereo Tuner with 7 AM, 7 FM Station Presets, Automatic or Manual
Scanning, Active High Blend Circuitry. .. $299.

WORLD’S MOST VERSATILE PREAMPLIFIERS...

Featuring —~97dB Phone S/N, Adjustable Phono Capacitance and impedance, Mov-
ing Coil Inputs, Phono Input Level Controls, Exclusive AutoBridge® circuit for
Mono Operation of Stereo Amplifiers @ TRIPLE POWER OUTPUT, Push-Button
Patch Bay with Two External Processor Loops, Digital and Video/Audio Inputs,
10-octave EQ, Precision Passive Coil EQ Circuitry and Differential/Comparator®
for Highest Gain, Lowest Distortion and No “Clipping” of Wide Dynamic-Range
Material. 12" LP Analyzer Test Record and Charts with EQ's...from $399.

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

REVOLUTIONARY Differential/Comparator® circuitry makes possible Accuracy to
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and
Equalizing. Precision Passive Coil Filters for Highest Gain, ‘Lowest Distortion, Scan-
Alyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone
necessary. 12" LP Analyzer Test Record and Charts with EQ’s...from $189.

REVOLUTIONARY CLASS “H” AND
MOSFET AMPLIFIERS, 125 TO 555 WATTS PIC...

The most advanced Stereo and Professional Amplifier Models, featuring Ciass H
Dual Signal-Tracking Power Supply, Auto-Buffer® for Continuous 2-Ohm Operation,
No Current-Limiting, Power MOSFET circuitry for Highest Reliability, Cafibrated
LED meters, A, B, and AB Speaker Switching...from $449,

16-PAGE FULL-COLOR BROCHURE, $19.95 EQ-EVALUATION KIT, includes 1-12” LP Frequency Spectrum Analysis Test Record,
2-sets of Computone Charts, 1-Connector Cable for comparisor. test, 1-instructien folder for use with your present stereo system,
M JUST WRITE TO US OR CIRCLE READER SERVICE CARD # 30 for FREE SPECIAL OFFER OETAILS.

2200 So. Ritchey. Santa Ana. California 92705. U S.A./Teiephone {714) 556-619LU.S. Telex/TWX 910-595-2524 - Imernational Telex 910595 2524/Answer back Code SNDCRFTSMN SNA
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AUDIO ETC

EDWARD TATNALL CANBY

LECTURE NOTES

my continuing, occasional audio-
biography, from the time when |
had my first job, teaching Music Ap-
preciation at a very square University,
Ivy League, which had just established
a Music Department. That was in 1935;
| got there in 1936. In two words, the
place was abysmally unmusical, if just
fine in other departments. But at the
age of 24 | was about to change all
that. Via recorded music—what else?
So help me, almost a half-century ago
You may remember from previous
columns (February 1982 and May
1983) the record lending library |
helped to establish at the University
thanks to the extraordinary Carnegie
Collection of 78-rpm records. Also the
Carnegie Phonograph, that state-of-
the-art monster out of Federal Tele-
graph. Both the machine and the re-
cords came under my care, nobody
else caring very much
Then there were the “wooden nee-
dles,” cactus and bamboo, which we
required for all playing, and there was
my homemade amp—6L6Gs In push-
pull, thanks to my new friends in the
Physics Department who often bor-
rowed my records. And the huge, ply-
wood, flat speaker baffle in my bed-
room, their idea for better subwoofer
bass. There was the Professor, my
boss and head of the new Department,
who hated mechanized music, like
most of his generation, as the earlier
farmers hated the horseless carriage.
But let us proceed onward to the Pho-
noconcert.
| doubt if | had heard of the British
experience with large public or institu-
tional phonograph concerts (“gramo-
phone"), then perhaps just beginning,
but | had produced my own already,
as a fervid reaction to the sonic cruel-
ties of my college classroom experi-
ence. | knew | was right: Given the
proper treatment, music from records
could be good to hear, even on a con-
cert scale. You may remember my ac-
count of my recorded concert on a
moonlit summer night at the edge of a
lake, with people listening from its
glassy surface, in canoes, to the magi-
cal sound of a symphony. This was a
new experience in those days and |
was filled with joy. When | landed that
first job | was primed to convert the
academic world to music listening of

I seem to have skipped one story in

the same sort. And, being 24, { hadn't
the slightest doubt that | would

But the idea was not easy for my
new boss, the Professor. Indeed, it was
painful. His musical ways were already
25 years old and the Music Apprecia-
tion course, the same, had been given
for years at another college. It was
hugely successful, all those vyears,
without the mechanical help of the
phonograph.

Why should he change? From his
viewpoint, his system worked well and
worked again and again as new stu-
dents came along. As | have said, his
lectures were of the pre-phono sort,
largely illustrated, if at all, by his own
piano examples—that instrument serv-
ing to dish up all kinds of music from
string quartets to symphonies and
even madrigals. He was good at toss-
ing off samples of all these, like adding
a dash of pepper to a good salad. But
his forte was lecturing. He could make
you weep over a Mozart symphony that
you never got to hear at all. Did you
have to hear it? Not necessarily.

You understand, this was the tail end
of a long, wordy tradition extending
back to the great orators of the 19th
century and to the fiery preachers who
preceded them, all splendid masters

of the art of word persuasion. Did the
preacher “illustrate” his Heaven and
Hell with examples in 3-D, or hi-fi? He
managed much better with the power
of his voice alone. Should the popular
lecturer on music do otherwise?

Ah, what a difference the electric
phonograph was making. This poor
professor was really at sea with a new
technology, his distinguished career
undermined at the peak of success,
his piano skills rendered mostly super-
fluous, his ability to cope with the new
equipment at the traditional artistic
zero. | feel the same today when, after
30 years of analog tape editing, | now
need a $50,000 digital editor to do
even the simplest "splicing" job for me.
(Yes, I'm trying to cope with a digital
tape of my Canby Singers.) So | send
apologies to the Professor at this late
date for so brashly pestering him in my
innocence. He must be all of 115 years
old by now.

| told the Professor, right away, that |
would like to incorporate some phono-
graph concerts into our music course.
Brash me! "That would be quite Im-
practical,” he said. The course was
already set up to the last detail (it al
ways had been), there was no time for

extras, the regular work had to be
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THE EXPERTS SAID THEY HEARD EXCELLENT FREQUENCY RESPONSE,
A HIGHER MOL, AND GREATER DYNAMIC RANGE.

BUT NOT IN THOSE WORDS.

Wicked lows. Manic highs. Nasty passages. AC bias noise is reduced by 1dB. And maximum output levels are
It all translates the same. increased by 1.5dB on XLI-S and 2dB on XLII-S.
Music sounds better when its recorded As a result, XL-S delivers a signifi S
on Maxell XL-S cassettes. cantly expanded dynamic range. A maXE" XLi
Thatk because we've improved our crys-  noticeably improved signal to noise ratio. =
tallization process. So we can now produce  And a fuller impact of dynamic transients. f/‘—f.o'é
magnetic particles that are both smaller So if you want to hear your music the e
in size and more uniform in shape. Which  way it was meant to be heard, putiton | m—
allows us to pack more of these particles Maxell XL-S. .
on the tapes surface, in turn, making it Because recording tapes just don't

Ll AR i ———
possible to record more information within ~ get any better: IT’S WOR’I‘H IT

a given area of tape. Or any badder.
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All graphic equalizers
are not created equal!

When it comes to performance and features at a modest price,
the new AZDEN GX-50 has no equal.

e Automatic level control circuitry to assure steady levels of
reproduction.

¢ A real-time spectrum analyzer which incorporates a built-in
two-mode oscillator circuit for ideal acoustic field corrections.
You can choose to display the left, right, or combined frequency
characteristics.

® Pink noise generator.

e Separate high performance microphone.

For more information on the complete AZDEN line of equalizers,
mixers, phono cartridges, and headphones write to:

DEN.

Azden is a wholly owned division of Japan-Piezo.
AZDEN CORP. 147 New Hyde Park Road, Franklin Square, NY 11010
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R YSTICOL D

Bryston announces . ..

a substantial advancement to the technology of
audio power amplification.

Bryston has been researching the science and the art of amplification
for over ten years. Recently, a breakthrough of sorts at Bryston in the
application of complementary Bipolar power-delivery systems has almost
perfectly optimised the output transfer-function, resulting in an amplifier
more linear, less sensitive to loading, with smaller amounts of upper-
order harmonic content than previously possible without class-A biasing,
or other special compensation techniques.

We feel that anotherveil has been lifted from the amplifier's contribution
to the overall audio picture. We believe you will think so too. Write to
Bryston at the appropriate address (below) for a technical paper on
Bryston's newest advancement on the state of the art, and a list of dealers
where youcan listen to the optimal amplifier (and, of course, our matching
preamplifier).

IN THE UNITED STATES IN CANADA
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Did the preacher illustrate
his Heaven and Hell with
examples in 3-D, or hi-fi?
He managed better solely
with the power of his voice.

done, quizzes, exams, taken and cor-
rected, and so on. | was crushed. But
not quenched. Okay, then, I'd put on
my own concerts, for anybody—for the
whole University! | would defy my own
boss. (Did | know my humble place?
Decidedly not.) That man was a saint.
He should have fired me the next day,
ideas or no ideas. But he didn't. Good
soul at heart.

So | went ahead. | do think | was
unusually perceptive, for that time, as
to the needs of phonograph (read hi-fi)
listening, as contrasted to live music.
Most of my musical elders were still of
the point-it-at-the-audience-and-wince
school. | did know what | was doing.
But | wasn't very tactful about it. | think
I put on seven or eight of my Phono-
concerts before | gave up. One does
not reform a University in a day

Mostly out of our classes, | collected
a small and timid coterie of students
who felt that maybe | had something
for them, however arty the idea might
seem. That “"something” was actually
listening to the music itself, rather than
to lectures thereupon. We had the mu-
sic, on records, all we could use. So
why not? Those kids were right. They
got the new idea. They were few but
they were willing to brave social anath-
ema, in that extremely “square” envi
ronment, to listen under good and
pleasing circumstances. Not the class-
room. | admire them in retrospect.

And so we were grudgingly given a
sort of cooperation (they couldn't very
well say no to anything that propagat-
ed the musical faith at the college). It
was in the form of a classroom, fortu-
nately an odd one and not bad for the
purpose. We didn't get it for its special
acoustics—it merely happened to be
vacant in the evenings, and it had a
phonograph.

This was a small, separate building,
sort of Victorian and octagonal, all
stone and wood casements with ivy on

20 AUDIO/FEBRUARY 1985




A small and timid coterie
of students felt that maybe
I had something for them.
That “something” was
actually listening to the
music itself.

the outside. It obviously was never
meant for a classroom, which was all to
the good. Inside the single room were
a few dozen randomly placed seats
(not fastened to the floor). Up front was
a sturdy table phonograph of the Mag-
navox sort, a wooden box with lid. In-
side was a skimpy turntable and a
heavy pickup, plus volume and tone
controls. Below that, in the remaining
small space, were a few watts of ampii-
fier and a 4- or 5-inch speaker, also the
power transformer. The thing played
reasonably well at lowish volume, but,
as in most such instruments, if you
turned it towards loud you got distor-
tion in the upper (low) highs and growl-
ing breakup in the bass. So we mostly
kept it soft. | taught classes for three
years in that room in the mornings.
Now we had it for our evening con-
certs. How to set up?

| knew that this would be crucial.
You don't just play at your audience,
right in a classroom. You must look for
better. | figured. quite reasonably, that
since classes were always in a brightly
lighted and sterile environment, with
rigid rows of uncomfortable seats, |
should turn the lights down for effect
and randomize the chairs. How about
a bit of atmosphere? Like. say, some
decor, maybe even flowers on the ta-
ble? In a sense | was right. Atmo-
sphere counts.

So we carried in lamps and a few
extra chairs for comfort, rearranged
the placement so that the phonograph
was less glaringly visible and aimed,
not straight ahead, but somewhat off,
towards good reflecting surfaces like
those casement windows and wood-
paneled walls. | think | even set out
plates of cookies

No use! We had put up posters,
which | made, all over the campus.
They weren't at all academic—the idea
being, so to speak, to break the ice. |
did my level best. At the first concert
maybe a dozen students showed up,
stone-faced and ready to be embar-
rassed. It was sheer risk for them in
that squarest of universities. When |
turned the lights almost out at one
point, they nearly perished. It was aw-
ful. | will never forget the faces. From
that point on we had audiences of five
or six or three. But being me, | would
not give up. Music, | really believed,
would do its own job.

The end was sudden. In desperation
| had a bright idea. | would invite the
great and beloved Professor himself
head of the Department, to take over a
Phonoconcert. That would do it. They
would flock to hear him. Yes, he said to
my surprise, he would talk about the
Bach "B-Minor Mass,” which we had
complete on records, its first record-
ing. Wow! My favorite music. | had
even sung it in college

But | had not reckoned with the gen-
tleman. | should have known First
discovered that the concert would
have to be in a larger place—none
other, of course, than our regular and
hideous concrete lecture hall. And he
was right. A huge audience ap-
peared—the man was famous, remem-
ber. The lights were up to full bright-
ness, the Carnegie Phonograph was
poised, as usual, pointing straight at
the audience, and all those nce peo-
ple were ready to hear the Professor
lecture—what else?

Talk he did. He was at his old-time
best, and they loved it—the students,
by the dozens, also the ladies and
gents of the faculty community who
were of the sort who loved culiure and
cultural events, especially when the
lecturer was eloquent.

But the music—the concern? The
Professor waxed so eloquent, indeed
that the little matter of the music quite
slipped his mind, time and again. All
we got were perhaps two minutes of
the usual squawks and screeches as
he tried, in his endearing way, to locate
a musical theme with the volume con-
trol wide open. (The Carnegie Phono-
graph could mow down the ears like
the biggest hi-fi system today.) For me
it was a dreadful, devastating occasion
and why labor the point? To make my
usual pun. But everybody else loved it
Squawks? Didn't all phonographs
make squawks like that, if maybe not
quite so loud? But such a glorious lec-
ture! It was the end

I never tried another Phonoconcert
until | left the place two long years
later. And thereby, just perhaps, future
audio and hi-fi were set back in their
later development by a few short
months? Who knows. Could be. In any
case, | no longer try to amend my pro-
fessor's ways of operation, on the
grounds that it is none of my business
Except, maybe, in this column AJ
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Naiad Hitidelivision is a self contained
video stereo system that provides the best
possible way to obtain state of the art video
sound.

Start with a TV and converter or VCR, and
Hifidelivision will turn ordinary TV sound into
a spectacular event.

Add whatever you wish; TV
monitor/tuner, beta/VHS hifi, laserdisc,
satellite TV, FM simulcast.

Hifidelvision is future ready™.

See it and hear it at your nearest Naiad
Hitidelivision dealer

naizo

BOX 1250 FALLS STA
MIAGARA FALLS NY
UBA 143030760

Enter No. 21 on Reader Service Card




ROADSIGNS

MATTERS OF WHEEL IMPORTANCE

Once again, David L. Clark reports
for us on Detroit developments (some
of which come from Framingham, Ko-
komo, Eindhoven and elsewhere, but
what the heck):

0 an out of towner, vast areas of

I Dearborn, Michigan, could easi-

ly be mistaken for a Ford Motor
Company theme park. In the midst of
this automotive fantasyland, a stone's
throw away from the “Glass House,
Ford's corporate headguarters, is the
elegant Hyatt Regency Hotel. This was
the location for the Congress on Trans-
portation Electronics, which took place
October 22-24, 1984. It's an annual
affair organized by the Institute of Elec-
trical and Electronic Engineers (IEEE)
and the Society of Automotive Engi-
neers (S.A.E.). This setting is a contrast
to the S.A.E.'s convention in February,
which takes place in an exposition hall
in downtown Detroit. Management is
attracted to this October conference;
they send the engineers to the S.A.E
in February

The conference theme was New Ho-
rizons in Vehicular Electronics. With
managers both presenting and attend-
Ing the papers, there was much specu-
lation about the future of entertainment
systems, but with some sacrifice in
technical accuracy

Philips presented a paper that start-
ed with a progress report on the adap-
tation of the Compact Disc to the auto-
mobile, including the CARIN car-infor-
mation system. This uses the CD as a
read-only memory for vast amounts of
data, such as road maps.

A surprise was the announcement of
Philips' research and support of a con-
sumer digital audio tape recording
system (DAT). The car CD is not a true
replacement for the cassette player
but the DAT might be. Imagine making
a direct digital transfer from a CD at
home to a cassette-size tape to play in
your car. Compared to car CDs, tape
has the potential of durability in the
hostile car environment, is far less vi-
bration-sensitive and can be easily in-
serted into the player while driving. The
cost will be much less than a CD, and
the tapes will be reusable.

A number of companies (including
Philips) have agreed to devote DAT
research efforts to two possible for-
mats, from which one will be chosen
The S-DAT system uses a stationary

“The automotive sound

system designer has

one important advantage.

He knows precisely where

the listeners will be positioned
—Lawrence A. Lopez, Ford

head with 20 tracks. The R-DAT sys-
tem resembles a miniature videocas-
sette recorder, using a rotating head in
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