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Created with Luxman Home Audio engineering know-how you can expect
technology, the Alpine 5952S CD Shuttle from Luxman, a recognized leader in sonic
for the car delivers a sound so pure ... so excellence for over 65 years. The DC-114
rich, even concert hall aficionados have boasts a myriad of advanced features,
applauded it. It’s a sound that’s hard to including 8-fold oversampling digital
leave behind and now you don't ey f11ter, 18 bit dual digital-to-

have to.

With the Luxman DC-114
CD Shuttle you can take this
incredible sound with you, from
your car right into your living

analog converters, Luxman’s
patented Duo-Beta Circuitry to
minimize the audible effects of
[ negative feedback, and Star
Circuit Topology to significantly

room. The DC-114 is the only Compact reduce noise and distortion. And thanks to

Disc changer in the world that’'s compat- its rugged durability, it comes with our

ible with the Alpine 5952S CD Shuttle. exclusive 5 Year Parts and Labor Warranty,

Simply remove the six disc magazine from the finest in the industry.

your car's audio system and plug it into So bring the Shuttle home, and

your home system. enjoy ultimate satisfaction ... from the
That's the type of convenience and ultimate in sound.

LUXMAN

For Your Authorized Dealer, Call: 1-800-4-LUXMAN

Enter No. 21 on Reader Service Card



Take a

good look

at the NEW
Magneplanars”®

*Magnepan did a bit of show-
stopping of their own at the
Palmer Hcuse. The new
MG3.3, which replaces the
MGillla, produced one of the
oest sounds at the show, with
striking in~aging and depth.”
(Thomas J. Norton ir Stereophiie,
Septembar, 1990, ¥ol. 13, No. 9)
“MAGNEPLANAR. In my own
jaded opinion, next to the
Essence witn its master
tapes, the Magnepdanar suite
had the best sound at the:
entire show. Secluded cver at
the lush Palmer House, in a
conference room of ganerous
proportions, the new MG2.6
made fantastic and beautiful
music with &s much clarity
and focus as | have ever
heard from a planar, much
less one for under $2000 ().
(Bouna for Sound, June 1980)

MAGNEPAN

1645 Ninth Street
White Bear Lake, MN 55110

Enter No. 23 om Reader Service Card
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TWO'S COMPLEMENT

EZPROCEED

Proceed digital components. Innovative
expressions of technology decicated to a
singular goal: reconstruction ¢f the musical
information encoded in the digital medium
with convincing fidelity.

The PCD compact disc player mtegrates
original Proceed digital design concepts into a
single chassis, offering unprecadented sonic
performance and manufacturing quality in its
class.

The PDP digital processor improves upon tech-
nology developed for the PCD and provides
our finest performance level of digital to
analog conversion for all existing digital
sources.

The PDT digital transport combines our PCD
transport mechanism with active circuitry
which supplies a superior quality digital
output to complement an external processor.
An ideal component for those seeking the
highest level of sonic performance from
compact disc.

PROCEED™ products are manu‘actured and distributed worldwide by MADRIGAL AUDIO LABORATORIES PO Bo» 761, Middletown, CT 0647 =AX l20§‘)‘3%7 540




SIGNALS & NOISE

Twin Tweaks
Dear Editor:

| read the review of the Lirpa Labs
VCDRS CD player (April) with great
interest. My work on similar devices
leads me to offer, with all due respect,
suggestions for two modifications that
should be helpful in suitably furthering
the development of this equipment:

® The problem with rumble will be
cured only to a limited extent by scan-
ner tire and suspension refinements.
One of the other contributors to the
problem is flexing of the scanner con-
trol line. This can be greatly improved
by making the line of hollow tube filled
with heavy, silicone damping fluid. |
believe the Swiss are a likely source for
this tube.

® The major contributor to the trou-
blesome rumble, however, is Doppler
modulation of the r.f. signal from the
scanner to the pickup antenna that is
on the control unit. As the scanner ro-
tates, the r.f. signal will be modulated
at rates varying from 8.333 Hz when
the scanner is at the outside track of
the CD (500 rpm) to 3.333 Hz at the
inside track (200 rpm). Assuming that
the patents on the Leslie Tone Cham-
ber rotating speaker assembly have
expired, the VCDRS Doppler problem
can be solved by mounting the control
unit's pickup dish on a turntable syn-
chronized to the CD turntable.

With the above improvements, the
VCDRS should be everything that is
expected of it. By the way, | am offer-
ing a useful accessory for the VCDRS,
a small light that mounts on the base of
the scanner assembly and shines up to
illuminate the label on the CD. The
power for this light will be supplied by
a modification that makes the scanner
r.f. link a duplex channel, thereby elimi-
nating the need for wires. Prices on
request, providing the people in the
white coats will let me receive mail.

Norman S. Cromwell
Al. Llihneerg 8472
Lynchburg, Va.

Reception Perceptions
Dear Editor:

| read with interest the "Auricle” re-
view of the AudioPrism 7500 indoor FM
antenna (December 1989). Reading
this review reminded me that { do not
ever recall seeing a review of a real
outdoor FM antenna. While products

such as the 7500 may be useful, thase
of us who live more than a few miles
from a major city need a real outdoor
antenna, probably mounted on a tow-
er. In my case, | listen to two public
radio stations. One is a 10-kW station,
and the other is 2,500 watts. Both are
located about 45 air miles away. Obvi-
ously, a component like the Audio-
Prism is inadequate for many of us
outside a major metropolitan area.

| rely on my amateur-radio friends for
antenna information. In many cases,
this technology is not directly transfer-
able, as there are significantly different
technical considerations for transmit-
ting antennas.

There are many sources of high-gain
antennas. Please consider reviewing
this often overlooked component.

W. Lloyd Piper
Kokomo, Ind.

Editor's Reply: Actually, it has been
quite some time since we did a tesf of
a true outdoor antenna, but—thank
goodness!-—some things, like the laws
of physics, don't change. Thus, a four-
part article by M. J. Salvati on anten-
nas seems to be what Mr. Piper, and
perhaps other FM devotees in the
fringe areas, needs. This article ap-
peared in our January through April
1978 issues. Salvati also wrote a book
on this subject, which still seems cne
of the very best of its kind: TV Anten-
nas and Signal Distribution Systems
{(Sams 21584). | believe that the book
is out of print, but you may be able to
find it in a library or a used book shop.
Incidentally, the AudioPrism antenna
really ought to work reasonably well at
45 miles.—E.P.

Wood-Affected
Dear Editor:

With regard to Kurt Staiger's letter
published in the March 1990 issue, |
believe recognition of correct absolute
polarity is definitely a learned skill, just
like learning to listen to classical music
in junior high schoo!.

Last fall, | purchased a weli-known
$3,300 D/A converter which happens
to have an absolute phase switch. The
manufacturer stated that with proper
phase orientation, “the better defined,
more energetic bass and more stable
imaging will be obvious.” However, |
couldn't find anything consistent to de-
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NO OTHER HEADPHONES HAVE THESE
PROFESSIONAL CONNECTIONS.

a
&
E

Gotothe places where Compact Discs originate. Take a look Professionals choose the 399's for their uncanny akiility to convey
around. Resting atop Sony professional mixing consoles, alongside Sony every nuance of the music, their phenomenal dynamic range, and their
24-track digital recorders, and plugged into Sony CD mastering systems, hour-after-hour comfort. These are the same qualities, in fact, that music
you'll find the Sony MDR-CD999 Digital Monitor Series™ Headphones. lovers require at home. So dorTt settle for headphones that bring you

Reflecting Sony's unique digital expertise, these are headphones only  something like the original sounc. With Sony’s Digital Monitor Series
Sony could create. Their sound is so revealing, they help the pros make Headphones, you can get something
crucial judgments in the creation of the Compact Discs enjoyed by millions.  infinitely better. The sound itself. S O N Y

pyright 1980
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Call 1-800-553-4355

For More Information

I now know what to listen
for in recordings I think
are 180° off; a singer’s
sibilants are a giveaway.

termine the proper setting and gener-
ally left it on 0°.

Then | obtained a copy of R. C.
Johnsen's The Wood Effect, and read it
very carefully. One important point the
author brought out was that you will not
hear absolute phase effects from
speaker systems that have multiple 12-

dB/octave crossovers because the
phase structure of transients simply
isn't preserved in such systems. Elec-
trostatics or ribbons are best, but a
dynamic system with 6-dB/octave
crossovers, as is the case with the
units | am using, should also be phase
coherent.

REFINING

OF EXPRE!

THE MUSI(

MONITOR AUDIO

Making music is an art; making loudspeakers is a science.
Nowhere will you find leading-edge technology put to finer
effect than with Monitor Audio.

Monitor Audio's gold-dome tweeters and ceramic coated metal
cone woofers work as one, producing staggering detail and
dynamics within a coherent sound stage.

Beautifully hand finished to the finest furniture standards using

only premium matched, real-wood veneers, that's Monitor Audio
- - where art and science meet!

(Studio 10) . .. "l found listening to this design to be an

MADE exhilarating experience bordering on intoxicating at
IN times. and one that didn’t pall.”
ENGLAND Hi-Fi Review (Feb. 90)

For information on the complete line of award winning loudspeakers contact:

KEVRO

INTERNATIONAL INC.

Enter No. 27 on Reader Service Card

INU.S.A.

P.O. Box 1355

Buttalo. New York 14205
Telephone (416) 428-2800
Fax: (416) 428-0004

IN CANADA

902 McKay Road
Pickering, Ontarnio, L1W3X8
TELEPHONE (4 16) 428-2800
FAX (416) 428-0004

Johnsen provides a short list of re-
cordings that he has identified as be-
ing 180° out of phase. | already pos-
sessed three of these, and played
them several times over my system
with the phase knowingly correct and
incorrect. | finally began to perceive
what Johnsen was talking about. For
someone without a phase-reversal
switch, the new Chesky test record is
invaluable (Jazz Sampler and Audio-
phife Test Compact Disc, Volume |,
JD37). It contains a trumpet solo, re-
corded first in phase and then out of
phase. | should think anyone could
hear the deleterious effect on the
tapped or brushed cymbals by being
played out of phase. | highly recom-
mend this disc to Kurt Staiger

I now know what to listen for in recorg-
ings | suspect might be 180° off. Organ
recordings are particularly easy to eval-
uate: Does the “chirp” of the organ pipe
appear at the same time and place as
the voice of the pipe? A singer's sibi-
lants are another giveaway.

Bernard A. Enghoim
Carlsbad, Cal.

Grateful for Johnson
Dear Editor:

The intent of this letter is to express
my sincerest appreciation to Michael
Wright and your staff for your excellent
review of Eric Johnson's Ah Via Musi-
com (August). | listen to many styles of
music, classical included, and | have
many favorite musicians. Eric Johnson,
however, is one of those whose music
has touched my heart and soul like no
other. His attitude about life and music
sets a tremendous example for musi-
cians everywhere. This /s rock music
for the most part, and this album is a
testament to those “golden-ears’” that
rock 'n’ roll should stay firmly in place
in the world of audiophiles. Eric's dis-
play of talent on this record is sur-
passed only by his performance on
stage. He is truly deserving of suc-
cess. Thanks again for helping to
spread the word.

Albert Madariaga
Dallas, Tex.

Erratum

The address of Terk Technologies,
whose Pi° FM antenna was reviewed in
the November issue, is: 233-8 Robbins
La., Syosset, N.Y. 11791,

6 AUDIO/DECEMBER 1990
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MONDIAL DESIGNS LTD

INTRODUCES

ARAGON
MARK Il 004 SERIES
AMPLIFIERS

Last year we intfroduced the new version
of the Aragon 24k preamplifier. It's musi-
cality, engineering, component and
construction quality clearly places it with
preamplifiers costing over $4000.

This year we introduce the Mark 11 4004
and 2004 amplifiers. Advances in the
circuitry include automatic bias control
independent of line voltage. Noise and
distortion have been reduced with engi-
neering advances, not signal correction
such as negative feedback.

All original 004 series amplifiers can be
upgraded to Mark Il technology. Proof,
once again, that the acquisition of
Aragon components is an investment in
the future of audio.

MONDIAL DESIGNS LIMITED
2 Elm Street, Ardsley NY 10502 < 914-693-8008

Enter No. 26 on Reader Service Card




AUDIOCLINIC

JOSEPH GIOVANELLI

Personal Radios in Cars

Q. | am interested in using a porta-
ble Walkman-style CD player/radio in
my car. | understand that these de-
vices typically use headphone leads
as the antennas for radio reception.
How is this accomplished? Is there any
way that | can insert a lead into the
headphone jack to act as an antenna
when | use the portable in my car? Can
| connect the car’s existing antenna to
the player in some way to improve re-
ception in the car?—Donald S. Leitner,
Wayne, Pa.

A. First of all, using a headphone
portable while driving is not a wise
thing to do. Headphones isolate you
from the road sounds which provide
cues as you drive. Passenger use of
headphones is okay, of course.

Many people do use portables such
as yours in cars but as an inexpensive
way to add a CD player to an existing
sound system, to be heard through
loudspeakers. Adaptors that let you
feed your CD player's signal in through
a cassette slot are available from Ra-
dio Shack (No. 12-1951, $19.95), Re-
coton, and others. Other adaptors,
available through car stereo dealers,
feed CD player signals into car radios
via their antenna inputs or even via the
car's cigarette lighter. For car stereo
systems with separate amplifiers, there
are adaptors that feed a portable CD
player's signal directly to the amps.

Your question, however, emphasizes
uses of your portable’s tuner section.
There are technical problems with that
beyond the ones you mention. The
front-ends of such radios are designed
to have high sensitivity at the expense
of a tendency toward overload. As a
result, any strong station is likely to
pop up at several points along the dial,
often interfering with other stations.
Portable radios are also hard to tune
while driving because of their small
dials and controls and because they
slide around as you drive. A cheap car
radio, if you can still find one, will prob-
ably give you better results and be
easier and safer to use. Low-cost ra-
dio/cassette units can be had, com-
plete with speakers, for under $100.

As to the use of the headphone cord
as an antenna, any such wire will pick
up some r.f., especially if its length is
appropriate for the wavelengths to be
received. In small portable radios, the

headphone jack is connected to the r.1.
input. An r.f. choke in series with the
line between this point and the amplifi-
er output keeps r.f. out of the audio
circuits but passes audio signals.

To use the radio with an existing
antenna and still be able to use head-
phones, you'd need a Y connector.
Chances are that you won't be able to
use the shield of the antenna cable,
and therefore you will pick up extrare-
ous noise. If the point of all this is to
use headphones, it would seem sim-
pler to connect them to a more can-
ventional car radio, adding an attenua-
tor to avoid burning the 'phones out
and to minimize hiss when the volume
is turned down.

Voice-coil Problem

Q. | have a problem that's driving
me nuts! What | hear is a sound some-
thing like low-frequency thunder. | am
familiar with 60-Hz hum, but this
sounds lower in frequency and con-
stantly varies in intensity. It is heard on
all program sources: CD, tape, phono,
TV, and VCR.

I have rearranged wires, hooked
separate ground systems, hooked the
CD player directly to the power amptifi-
er (bypassing the preamplifier), used
two different power amplifiers, and
used two different CD players. Nothing
changes this sound. What does all this
mean?—A. B. Carter, Apple Valley,
Cal.

A. It's really great when a reader
gives me lots of information because |
can be much more certain of my an-
swer. If | had to bet money on this one,
I would tell you that your loudspeakers
are at fault. Why do | say this? Well,
you eliminated the preamplifier and still
heard the annoying sound. You elimi-
nated the CD player by using two dif-
ferent units. You eliminated the power
amplifier by substituting a second one.
With tests like those, we can eliminate
the TV set, the VCR, phonograph, e:c.
Aithough not so rigorous, | think we
can eliminate grounds and wiring lay-
out as well.

What you are hearing is the sound of
the voice-coil of at least one of your
drivers rubbing against its pole piece.
You should connect one speaker at a
time, run the system and see if you
hear the sound. It may be that one
loudspeaker will work fine and the oth-

er won't. It is possible that both are
defective—which could have occurred
if you continuously feed more power
into the speakers than they can safely
handle. The heating of the voice-coils
created by that condition would even-
tually lead to their going out of round. If
the loudspeakers are valuable to you,
the manutfacturer probably can repair
them. Of course, if they are under war-
ranty and if the maker finds that the
failure was natural rather than caused
by abuse, the speakers would be re-
paired at no cost other than shipping.

Volt-Amperes and A.c. Power

Q. The rear panel of my amplifier
says "450 W a.c.”. Does this indicate
the power at full audio output or at
idling? This same panel also shows
"520 VA" Is this the output current or
voltage at maximum power output?—
Aron Goldberg, Los Angeles, Cal.

A. The 450 watts shown on the rear
panel of your amplifier is the power
taken from the a.c. line. If this amplifier
is a Class-A device, this power re-
mains constant regardiess of the
amount of audio power being pro-
duced. If the amplifier is Class B or
somewhere between Classes A and B,
then this power will be drawn when the
amplifier is fully driven.

The 520 VA" is the product of the
maximum voltage and current draw.
While power in watts is frequently de-
fined as the product of the volts and
amps involved, this actually holds true
only for d.c. or for a.c. circuits whose
voltage and current are in phase. The
discrepancy between the power and
VA figures is because they are not in
phase here. As with power, the amplifi-
er's class of operation will determine
whether the VA figure applies all the
time or only at maximum audio output.

CDs Left in Cars

Q. | am considering a CD changer
for my car. Can I leave the discs and
changer in my car, or must | remove
them? In this part of California, if the
trunk gets as hot as the car's interior,
then temperatures inside the trunk in
summer can run between 120° and
140° F.—Samuel J. Neiditch, Red-
lands, Cal.

A. | have heard no reports of heat
damage to either CDs or changers,
and the changers are designed to be

AUDIO/DECEMBER 1990




left in car trunks. Nevertheless, CDs
and many of the parts in today’s audio
gear are made of plastic. Unless these
plastics are of the thermosetting type,
they will melt or soften at high tempera-
tures. | think it's better to be safe than
sorry, and to remove both the discs
and (if possible) the player when the
temperature is expected to rise much
above 90° F

| have no experience with this, how-
ever. Have any readers suffered heat
damage to CDs or changers? Or can
any of you in hotter climates than mine
state from experience that there is no
such problem? Please let me know.

Center Hole Damage to CDs

Q. It would appear that, after years
of usage, some wear to the hole in the
center of a CD should occur from plac-
ing into or withdrawing it from its plas-
tic storage container. If this happens,
what effect would it have on perfor-
mance? Was this possibility of damage
considered when the packaging for
CDs was developed?—John P. Pavel
chak, Forest City, Pa

A | agree that, after many insertions
and withdrawals of a CD, its center
hole might be slightly enlarged. This
process would be greater at first but
decline as the tension of the box's
spindle “fingers” decreased. Also
some of the wear will affect the spindle
rather than the disc

In all events | do not think that
change in the center hole diameter will
be very great. This fact becomes less
important when we realize that tests
have been conducted showing that
there is room for a certain amount of
disc misalignment. A CD player's ser-
vo tracking is surprisingly flexible and
forgiving

I have no data as to whether or not
this matter was considered when the
packaging of CDs was developed
Given all the care taken when develop-
iNg this product, however, | have to
believe that this matter was examined.
In any case. one can reduce the risk
of wear by pressing on the fingers of the
spindle while withdrawing the disc. 4

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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A Complete Sound Deserves A Complete Systém
HEADLINER™ Classic Audio Accessories

HEADLINER audio accessories ade more than elegance tayour sound system. They add organization.
Use them to customize storage needs, hold cases while nusic is in play and keep favarite selections
close at hand. Only the new HEADLINER series offers all alurrinum stands and organize-s for CDs, LPs,
video/audio cassettes, laser discs and remote control units. Model sizes vary to hold two, six or thirty
cases at a time. Available in five rich color treatments.

Allen Preducts Company 279 South Beverly Drive Saite 1188A Beverly Hills, CA 90212
For more information call toll-frze: (800) 729-1251
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_zase /. World's L-arg—est’ﬁ
CD Catalog

' » Now you can shop from home for any CD, Tape or ‘

SUN . Video from Bose Express Music, the first complete ‘
CATALOG % record store in a catalog.
We carry the complete catalog of all the major la- |

bels plus independents like Alligator, Rounder, Fantasy, Chandos, Telarc, |
Dorian, Reference and many more. All music videos are available as well.

Send $6.00 (refundable on your first record order from the catalog) for a
copy of our 240 page, 50,000-title, 1990 Catalog plus 1 FREE year of Updates,
covering new releases and specials. Absolutely no obligation and no unre-
quested shipments.

. Subscription / Mail Order Form
SpeC|a| | Start the Updates & send Catalog ($6.00/yr.) |

H H __ Send me the attached list of recordings (include artist,
Audio Mag azine I title, & format — CD/CA) Please include paymant I

Offer l + $3.75 for S & H per order (Music Orders Only)
I __ Check or __Gredit Card __ Visa___MC__AMEX I

You can order any title

reviewed or advertised in |l :ame EXP |
Audio Magazine that is | .. — |
regularly priced at less than I City! .
y/State/Zip |
fgzt/)ce r['jl,ofv?/rporiL:';reuosfugl‘l zung' I CALL OR MAIL WITH PAYMENT TO: I
CD or $7.99 CA, when you | Bose Express'fl;lh:ﬂcég%V\lzéghGS:;.é;YC, NY 10011
. - - = Audio




TAPE GUIDE

HERMAN BURSTEIN

Dolby Mistracking

Q. | recently sent my cassette deck
to the manufacturer's service depart-
ment because it lacked bass and tre-
ble. When it was returned, | was de-
lighted with the clarity of my new re-
cordings. But as it turns out, the tapes
are brighter than the source. The prob-
lem is more evident with Dolby NR on
than off. The increase in treble also
produces an increase in noise. The
problem occurs with all tape types.
What could be wrong? Do you believe
this will be an expensive thing to re-
pair? —Scott Hauk, Holland, Pa.

A. It seems that something has
gone wrong with the Dolby circuitry
and that you are entitled to have the
problem corrected free of charge ei-
ther by the manufacturer or by an au-
thorized service shop in your area. It
may be worth the expense of a long
distance telephone call to contact the
service center and ask what procedure
to follow.

My guess is that the Dolby circuit is
barely working, if at all, in playback.
When you encode with Dolby in re-
cording, you are boosting the treble. In
playback, Dolby is supposed to pro-
vide complementary treble cut. But
your deck apparently is failing to do
this properly.

If you pay for the repair yourself, |
have no idea what the cost would be.
But it could be quite high, as the mini-
mum charge these days is often $50 or
more.

Reading About Audio

Q. | have the opposite problem from
the reader who complained, awhile
back, that some of the "Tape Guide”
questions were 00 unsophisticated for
him; | find Audio too advanced for me.
| need a book for beginners that ex-
plains the terminology used. One has
to start someplace, and if one doesn't
have prior experience, Audio is all
Greek, especially the equipment pro-
files. Could you please recommend a
few books that might be helpful to a
novice like me?—Rick Frank-Jones,
O'Fallon, Mo.

A. Rather than recommend specific
titles, | would like to make some gener-
al suggestions. Visit audio dealers in
your area to see what books they have.
Glance through them to see if any are
your cup of tea. Write to Tab Books,

Blue Ridge Summit, Pa. to find out
what they currently have available. Tab
has published a number of books on
audio for beginners, but they go out of
print from time to time. You can also
write to the Audio Engineering Society,
60 East 42nd St., New York, N.Y.
10165 and inquire what they have. Two
other good sources are Mix Maga-
zine's Bookshelf, 6400 Hollis St., #12,
Emeryville, Cal. 94608, and Sams,
11711 North College Ave., Carmel,
Ind. 46032.

Check your local library. Comb back
issues of periodicals such as Audio,
Stereo Review, and High Fidelity,
which from time to time have contained
explanatory material. And keep read-
ing Audio (and other periodicals) even
though the material is initially over your
head. Gradually, it will start to make
sense. If an article appears to contain
important information, read it several
times. We publish book reviews, less
frequently than we'd like, so watch for
The Bookshelf column. Our current fa-
vorite for the type of knowledge you
desire is Glenn D. White's “The Audio
Dictionary" from the University of
Washington Press.

Silent Spots

Q. Every so often, when | play back
a cassette tape, the sound will abrugtly
stop for a second and then resume, as
if the tape head were losing contact
briefly. This happens only once in a
while, but it is extremely bothersome to
me.—David Abbou, Alexandria, Va.

A. The problem could be in the
tape, the head, or the electronics. If tne
silence always occurs at the same
places in the recording, the tape is at
fault. Causes could include improger
coating of the oxide or embedded d rt.
If the silence occurs randomly, the fault
could be in the tape head. If your deck
has separate record and playback
heads, there may be an intermittent
connection to or within either head. If
the problem disappears when the tape
is played on another deck, the trouble
may be in your playback head. How-
ever, the problem could be in either
the record or playback electronics,
again perhaps owing to an intermittent
connection. It could also be that a high
signal level, either in recording or play-
back, is overloading the electronics
and causing them to “block™ momen-

tarily, resulting in a brief silence until
the electronics recover.

This kind of problem requires sys-
tematic signal tracing, and you may
well need the help of an expert techni-
cian. Inasmuch as your problem oc-
curs only once in a while, it becomes
hard to track down, so that repair
would be expensive. The best course
may be to live with it until the trouble
becomes more frequent and thus easi-
er to spot.

Which Tape?

Q. | recently bought a mono AM-FM
radio with non-Dolby cassette record-
er. Please tell me the better brands
and types of tape, mostly for voice.
—QOscar Weinberger, New York, N.Y.

A. For your purpose, a low-price,
name-brand ferric-oxide (Type !) tape
should be adequate. The policy of this
magazine prohibits me from recom-
mending specific brands. Leading
brands and their prices are listed each
year in the October Audio, and from
time to time the magazine runs large-
scale comparative test reports of
tapes. (The last such test was in the
March, 1990 issue.) Check with your
audio dealer as to which brands he
carries and sells the most of. Avoid
unbranded tapes, even though their
prices may be attractive; they are more
likely to cause difficulties.

Deconfusing Playback Equalization

Q.  am 18 years old and have ac-
quired a general knowledge of audio
products and their functions. But one
thing puzzles me about recording with
chrome tapes. One day | noticed that if
I recorded such a tape with the deck in
Chrome position and later played it
back in the Normal position, the sound
was more brilliant than if | played it
back in the Chrome position. Is this the
way it's supposed to be done? | further
noticed that if | recorded and played a
chrome tape with the deck in Normal
position both in recording and play-
back, the sound lacked that brilliant
punch that led me to use chrome tapes
in the first place. | hope that you can

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1633 Broadway, New York, N.Y. 10019. Alt
letters are answered. Please enclose a
stamped, self-addressed envelope.
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OPTONICA PRESENTS THE FIRST HOME THEAT
DESIGNED BY ITS AUDIENCE.

No one has a clearzr picture of what the ideal audio/video
comperents are than the people who will ultimately enjoy
them. That's why Optonica took the unique step of asking our
customers what they really want.

T wandVo baatposcible pucte. Friod "
That's why we created a 32" TV* with all the latest technical
advances. Including customized input settings that maintain

color balance when switching from VCR to Cable to Laser Disc
to Antenna sources—giving you a perfect picture every time.

Period &
v T Wont a desTem wonths Uestensns 1o
ad ;‘ZSZZ ad Nafdm;.f ¥

With the TV's front-tiring speakers you can fill a room with
sound. In concert with the Digital Signal Processing of our
CD-U10 audio system, you can transform that same room into
a concert hall or stadium. And because the cassette and CD
comparents “talk” to each other through one simple connec-
tion, it takes a minimum of fuss to get maximum performance.

© 1990 Sharp Electronics Corporation *Diagonally Measured

- .~ n
I Waal MA Tw/\rw,Qufq vhat's §m\f£o.
What good are great functions if you cant operate them?
That's why Optonica’s On-Screen Display provides step by step

instruction for such features as clock setting, favorite channel
selection, parental lock and channel labeling that lets you call

up stations by name. 4m “wme 4 dl.{glam
Yk Wen't dOpunate “uy Loow S

Atless than 33" wide for the TV and less than 13" for the audio
components, the Optonica system was designed to be far more
compact than other audio/video units. So be prepared to be im-
pressed by its performance—instead cf overwhelmed by its size.

We invite you to see and hear this extraordinary system at
the audio/video specialist near you.

For locations, call 1-800-BE-SHARP And find cut what the
power of suggestions can do.

O~2TONICA.
S RP.

FROM SHARP MINDS
COME SHARP PRODUCTS™

Enter Mo. 33 on Reader Service Card



It is important to at least
record at the setting that
corresponds to the tape type
in use, to ensure correct
bias.

clear all this up for me.—Charles Ei-
senhardt, Whitestone, N.Y.

A. Recording and playback equal-
ization are designed to work together
so that they will, when the tape's own
response is taken into account, yield a
record-playback response that is es-
sentially flat. Playback equalization

consists of a defined nass boost
(which can also be considered as a
treble cut); recording equalization is a
slight treble boost.

The equalization originally devel-
oped for what is now called Type { tape
uses less bass boost in piayback and
less treble boost in recording than

Type Il equalization. As a result, re-
cordings made and played back with
Type | equalization are less prone to
saturation (i.e., have more headroom),
but have a few dB less S/N than re-
cordings made and played back with
Type || EQ—regardiess of the actual
tape type used.

SPECTRA
1100

S 2
ACOUSTAY

A Division of

Rockford Corporation

613 S Rockford Drive
Tempe Arizona U S.A 85281

=
=
p
—
-,
O
-0

The new Acoustat electrastatic
hybrid speaker.

Focused on performance; dressed
by design. We eagerly await your
listening evaluation of this new
‘reference standard'.

For more information cal

1-602-967-35E5.

Enter No. 17 on Reader Service Card

When you make a recording with
Type Il (Chrome) EQ and play it back
with Type | (Normal) EQ, you are ap-
plying less of a treble drop than is
required for flat response. This Is
equivalent to a treble boost that
amounts to about 4.5 dB by the time
you get out to 10 kHz or above. There-
fore, the playback will sound bright. At
the same time, you are getting slightly
less S/N than if you used Type I equal-
ization throughout. If, on the other
hand, you were to play a Type | record-
ing with Type Il playback equalization
you would get less treble, and a duller
sound, than if you had used matching
EQ in playback and recording, but
you'd also gain a few dB of S/N

if your deck's record equalization
and bias are both selected by the
same switch, however, it is important
that you at least record at the switch
setting that corresponds to the tape
type in use, to ensure proper bias. Re-
cording Type Il tape with Type | bias
would result in exaggerated treble and
increased distortion; recording Type |
tape with Type Il bias would result in
noticeably diminished trebie.

What Happens If . ..

Q. When taping an LP in stereo, if
the channel levels on the LP are un-
equal but | make them equal in record-
ing, what happens to my tape record-
ing? Does it become for all intents and
purposes a mono tape, or will there still
be stereo separation?—Joe Wilson,
Pasadena, Cal

A. Equality or inequality of recorded
levels has no effect on stereo separa-
tion, although of course it can affect
imaging. Adjustment of the balance
control of your audio system in play-
back can restore proper imaging. This
assumes that you are experiencing a
constant, overall imbalance; momen-
tary imbalances toward one channel
or the other are normal in stereo re-
cordings, as not all musicians in a
group play equally loud at any given
moment. A4
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It You've Heard Live Music,
ThisReceiver Will Sound Familiar.

There are those who will tell you
audible differences among modern amplifiers
are largely imagined. Not among them,
however, is Steve Cullison, amplifier designer
extraordinaire at Nakamichi’s research and
development center in California. His theory
of Harmonic Time Alignment (HTA) in
amplifier circuits sheds new light on age-old
mysteries. And in Nakamichi’s new Receiverl,
this theory has been proven in practice.

The HTA principle, simply stated,
asserts that the timing of an amplifier’s
harmonic distortion components has more
to do with its sound quality than perhaps
any other single factor. When distortion
components are phase shifted with respect
to the main signal, even small amounts can
destroy an amplifier’s musicality.

Nakamichi engineer Steve Cullison, inventor of Harmonic
Time Alignment (HTA) amplifier circuitry.

HTA explains why conventional
specifications utterly fail to describe how an
amplifier sounds...why many audiophiles still
prefer tube electronics for the middle to high
frequences...and why solid state designs are
nonetheless often preferred for low-frequency
reproduction.

\\ L 1 | 5
. || L1 | [ ) /
el | L

20Hz 200Hz 2KHz 20KHz

Computer analysis of Harmonic Time Alignment for four
amplifier designs: 1) typical early solid-state, 2) typical recent
solid-state, 3) typical tube, and 4) Nakamichi HTA.

In Nakamichi Receiverl, every stage
from preamp input to power output has been
designed in accordance with HTA principle.
The result is astonishing. There is no trace
of harshness or graininess. Instrumental
timbres are convincingly accurate. Presence
and soundstage information are
reproduced intact.

But the story doesn’t end there.
Receiverl is a full-featured control center
around which you can build a complete, state-
of-the-art audiofvideo system. You get a high-
current, low-impedance HTA power amplifier
stage rated at 80 watts per channel*; a superb
quartz-locked PLL frequency-synthesis tuner
section; 3 video inputs and 2 video outputs
with high-quality buffer amplifiers;
independent source selectors for listening
and record outputs; Nakamichi’s proven
Multi-Regulated Power Supply and Isolated
Ground circuitry; a precision motorized
volume control; truly useful “Nakamichi-
concept” tone controls; and much more.

Receiverl also comes with a wireless
System Remote control that lets you operate
the receiver plus compatible Nakamichi CD

players and cassette decks from your chair.
Make that chairs in up to three additional
rooms when you use Nakamichi’s optional
Multi-Room System Remote sensors.
Combined with Receiverl’s
remote speaker A/B switching
feature, it's almost like having
another complete system in a
different room.

If all this sounds
too good to be true, ask
your Nakamichi dealer to
demonstrate Receiverl.
Compare it to other receivers
for versatility, ease of use, and
value. But for sound quality,
compare it, as Nakamichi engineers do, only
to the ultimate reference standard: live music.
You'll be amazed by the resemblance.

Receiverl is one of three new Nakamichi receivers. Write
or call for complete information on Nakamichi's new line of
CD players, cassette decks, and receivers.

g

Nakamichi

Nakamichi America Corporation
19701 South Vermont Avenue
Torrance, CA 90502 (800) 421-2313
In California: (800) 223-1521
Nakamichi Canada: (800) 663-6358

*Continuous sine wave puwer output into 8 ohms, both channels driven,
20-20.000Hz, with no mwore than 0.1% THD



- Our digital
inventions not
only perform

they

and

The Compact Disc is now happily performing
its musical magic in some 20 million American
homes. This progress has inspired the engineers of
Sony ES, inventors of the Compact Disc, to extend its
digital brilliance to the rest of your system. So now
you can arrange music with Sony Digital Signal
Processing, record it on a Sony Digital AudioTape
Deck and hear it performed as never before on a
Sony digital Compact Disc Player.

The definitive performance.

For a convincing demonstration of audible
differences between CD players, listen to the
CDP-CB85ES Carousel Changer. its High Density
Linear Converter™ system solves what university
researchers* have found to be the number one sonic

)
also arrange
record.

shortcoming in conventional CD players: low-level
non-linearity. Sony overcomes this with a putse con-
verter design operating at an unprecedented 45
MHz. So you hear all the overtones that distinguish a
Guarnerius violin from a Stradavarius, and differen-
tiate the voices in gospel harmonies.
Quite an arrangement.

Sony’sTA-EIO0O0ESD Digital Signal Processing
Preamplifier lets you rearrange music to suit your
source material, your listening room and your taste.
Take the music and expand it. Compress it. Equalize
it and place it in an acoustic environment down to the
row and seat number of your choosing. Proprietary
Sony integrated circuits perform all of these wonders
in the digital domain. So not only are CD and DAT

© Copyright 1990 Sony Corporation of America. All rights reserved. Sony, High Density Linear Converter and The Leader in Digital Audio are trademarks of Sony.
*A landmark study using objective and subjective testing performed by Lipshitz and Vanderkooy at the University of Waterloo. Audio Engineering Society Preprint No. 2586.




digital inputs kept digital, but analog noise and phase
distortions are kept away.
The debut of a recording star.

Now you can make tape recordings with digital
precision, thanks to our DTC-75ES Digital AudioTape
Deck.This is the very first of a new generation of tape
recorders in the DAT format, itself the result of years of
Sony ES research. DAT captures up to two full hours of
CD-quality sound on a durable, reusable tape that's

'\Eﬁ

-EF

Sosc CEES

47% smaller than the casseties you're using now.
Making DAT a breakthrough of incredible proportions.
Each of these components includes the security
of a three-year limited warranty and the support of an
authorized ES dealer (who has details on the war-
ranty). For more information, see your dealer or cal
1-201-930-7156 during business hours, Eastern time.
You'll discover there's only orie choice for the all-
encompassing all-digital experience. Al ES.

1'1 .,“"’T

: am;e ES Compact Disc Playel:s
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SONY

THE LEADER IN DIGITAL AUDIO™




WHAT'S NEW

Beard
Monoblock Amp

The Model M1000
delivers 120 watts mono
into 8- or 4-ohm loads. All
tubes, including the eight

selected 6550 cutput tubes,

are triode-connected, and

the circuit has low feedback. /

The output transformer is

a wide-bandwidth, low-ratio
type. Signal paths have
been kept extremely short,
and hard-wired wherever
possible. Price: $8,499.

For literature, circle No. 100

ProSonus Test CD
intended to let a CD
player substitute for test
generators, the Studio
Reference Disc includes 69

tracks of digitally generated

test tones as well as a few
specially recorded musical
tones (plus one left-to-right
locomotive pass) for use

with test instruments or for
evaluation by ear. The
tracks include white and
pink noise, third-octave
sine-wave bursts, sine
waves in 17 bands from
15.525 Hz to 16 kHz,
impulse clicks, musical
pitch references, and
Listening Environment
Diagnostic Recordings
(LEDR). These tracks can
be used to test for
frequency response and
changes in response with
level, room or speaker
resonances, analysis of
monitoring systems, room
reverberation time, Dolby
Surround processing
accuracy, D/A converter
performance, slew rate,
and more. Price: $69.95.
For literature, circie No. 101

Technics
Two-Piece CD Player
The signal processor
section of this player,
Model SH-X1000, uses
MASH noise-shaping
circuits and pulse-width
modulation (“ore-bit")
D/A converters. It has three
digital inputs and an
automatic Jitter Free
Interface circuit with switch-
selectable wide and narrow
modes. Both balanced and
unbalanced analog outputs
are provided. Linked to the
processor by a fiber-optic
cable, the Model SL-Z1000
transport has a magnetic-
guide linear-motor transport
to help prevent vibration
from affecting the laser
pickup. Prices: SH-X1000
processor, $4,000;
SL-Z1000 transport,
$4,000.
For literature, circie No. 102

Proton Universal
Remote Control

With its built-in library of
control codes, the
UVA-2000 can replace up
to 13 remote controls for
audio, video, lighting, and
security equipment, yet it
requires no laborious
programming. Multi-
command sequences can,
however, be programmed
onto a single button, and
the code library can be
updated for new
components. The
ergonomic design features
functional control
groupings, rubberized side
grips, central balance, and
an angled head for easier
aiming. Price: $140.
For literature, circle No. 103
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HAVE YOU EVER HEARD A SAX
ON THE VERGE OF A MELTDOWN?

Have you ever heord sparks Fly
off the bow of a violin? A brass
cymbal shudder with anticipation?
Or quitar strings cry out for mercy?

If you have neveaheard music
with this kind of intimacy before
(save for actually hearing it lives,
we invite you to discovar-the Infinty
Reference Series. A family of
speakers created from scratch ta
reveal all the delicious Jetails of
music you've been-missing.

Their technology s unlike ony
you've ever seen or heard.

Their cabinetry was sculpted by
Infinity’s unique understanding of the
behavior of sound waves.

Little wonder, yow don’t just
hear o sax on o Refereace Series
speaker, but oll the velvety, throaty,
brassy textures enveloging each nete.

For an enthrallir g preview of
the endless rapture to ame, visit
your Infinity dealer andlask to hear
your favorife disc or tage on a new
Infinity Reference Series speaker.

And fall passionately in love
withr your music all ove” again.

Qinfinty =

We get you back to whet it's .
all about. Music. For literature and the name of your nearest Infinity dealer, call (800) 765-5556. ©1990 nfinity Systms, Inc. M A Horman Intemctionol Compoay.




WHAT'S NEW

Philips CD-Portable Stand
For those who use
portable CD piayers as
sound sources with fixed
stereo systems, the
SBC3545A01 stand
supplies an attractive
support plus convenient
connections to an audio
system, headphones, and
external power. The stand
base can be inserted under
existing audio equipment
for greater stability, and the
gooseneck design allows
the height of the player to
be adjusted. Rubber feet
atop the upper platform
secure the player against
sliding. Price: $129.95.
For literature, circle No. 104

Go-Video Dual-Well VCR
The VCR-2's unique dual-
well construction allows it to
record two programs at
once, record a program
while playing a second
tape, and make duplicate
or edited copies of existing
tapes. Audio features
include MTS stereo
decoding, SAP decoding,
and linear stereo audio
tracks with Dolby noise
reduction. The tuner is
a 155-channel, cable-ready
type. Price: $1,095.
For literature, circle No. 105

Cambridge SoundWorks
Transportable
Music System

Designed to be used with
portable CD and tape
players, the Cambridge
Model Eleven system
includes a miniature three-
channel integrated
amplifier, two satellite
speakers, and a carrying
case that becomes an
enclosure for the 7-inch
woofer. The case also has
a cushioned compartment
to hold the partable player.
The amplifier, which

delivers a total of 36 watts
rms, has separate outputs
for the woofer and the two
satellites, with the
frequency response of
each output tailored to

match the speaker it drives.

Power from 110- or 220-V
a.c. and 12-V d.c. sources
can be used, and a 9-V

output is provided to power

portable CD or tape
players. Each satellite
speaker houses a 3-inch
mid-bass/midrange driver
and a %-inch dome
tweeter. Price: $749.

For literature, circle No. 106

Jensen Loudspeaker
The Digital Series 3080 is
a tower speaker with dual
8-inch woofers and a 3-inch
cone tweeter. Its frequency
respconse israted at43 Hzto
21 kHz; sensitivity is
91 dB SPL at 1 meter for
1 watt input, and power
handling israted at 60 watts
continuous, 150 watts peak.
The finish s hickory vinyl
veneer, and the cabinet's
front edges are beveled to
reduce diffraction. Price:
$359.90 per pair
For literature, circle No. 107
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" How to make an Onkyo receiver
as good as its competition.

Substitute smeller,
less efficient heat sink

If we wanted to make an Onkyo receiver as good sacrificed. After all, if we're not concerned with per-
as our competition, it wouldn't be too hard. formance, why should we bother with convenience?
First, we'd remove our proprietary heavy duty As a finishing touch, faceplates & chassis would be
transformer, replacing it with a commonly used plastic instead of metal. True, that wouldn't give us
smaller version. Unfortunately, this means less the same structural integrity. But we'd be cutting
current capability, resulting in compromised low somany other caorners you'd probably never
impedance performance and compressed musical notice the difference.

dynamics. Sonic anemia. Now, we could do all these things to an Onkyo
Next, we'd substitute a much lighter, cheaper heat receiver. But then we wouldn't have a component
sink. Of course, this greatly increases the chance as extraordinary as our new TX-866, with 185 watts
of thermal overload when the music's cooking, but per channel of dynamic power, plus the ultimate in
since we'd already be using a low capacity room-to-room musical control.
transformer, the music would

At Onkyo, all our receivers
are built to be better.

And, that’s a difference
you can hear—and see.

only be half baked anyway.

Room-to-room remote
capability would have to be

For More Information

200 Williams Drive, Ramsey, N.J. 07446 201-825-7950 Call 1-800-553-4355



'THE BOOKSHELF

Sound Recording Handbook by John
M. Woram. Howard W. Sams & Co.,
Indianapolis, 616 pp., hardcover
$49.95.

John Woram is well known in the
professional audio field. He was editor
of dB magazine for many years, and
his earlier book, The Recording Studio
Handbook, was a standard text in au-
dio-recording education. This, his new
book, is part of Howard W. Sams &
Company's John Woram Audio Series.

Because Woram is a journalist and
recording engineer with many creden-
tials, one expects that he will bring a
high level of competence and clarity to
the presentation of technical ideas. His
writing is always direct, and the chain
of cause and effect is never broken.
While his earlier book spent more time
in the studio, this new book goes into
far greater depth. It is truly a hand-
book, in terms of its vast reference
capabilities, but it is also a fine text for
teaching.

The book opens with basic audio
theory. Here are covered the elements
of logarithms, the decibel, trigonomet-
ric functions, and basic waveform
analysis. Acoustics is covered in terms
of sound intensity and power, the
wavelength-dependent nature of
sound reflection, refraction and ditfrac-
tion, and, finally, a discussion of sound
fields.

In a chapter cailed "Music, Electron-
ics, and Psychoacoustics,” Woram
discusses the importance of musical
knowledge on the part of the recording
engineer. Such topics as the harmonic
series, evolution of musical scales, and
harmonic analysis are presented,
along with loudness and localization.

Woram's chapter on microphones is
extremely detailed, both in terms of
operating principles and pattern deri-
vation. Woram further elucidates mi-
crophone pattern control in terms of
such concepts as random energy re-
sponse, random energy efficiency, di-
rectivity factor, distance factor, unidi-
rectional index, and front-to-total ratio.
While not all of these terms are stan-
dard, or even necessary to define a
given pattern, they all assist the reader
in gaining an intuitive feel for what mi-
crophone directivity is all about—i.e.
the relationship between the useful ac-
ceptance angle of the microphone and

HegsgraorIgg punos

its overall response to diffuse, random
acoustical power. Stated in othar
terms, we use a cardioid microphone
not because it is supposed to reject
sounds originating at 180° but be-
cause it has the desired acceptance
angle and is some 5 dB less sensitive
to random sounds than to sound
sources located along the principal
axis. This is the essential rationale for
directional microphones, and it is often
misunderstood by neophyte engi-
neers. The author's lengthy exposition
goes far in clarifying the matter. With
the microphone fundamentals cov-
ered, Woram then moves on to a dis-
cussion of the first-order cardioid fam-
ily, presenting directional data both in
the familiar polar form and in the Carte-
sian coordinate form normally favored
by radar and sonar engineers. Such
matters as proximity effect and off-axis
coloration are then covered.

Stereo microphone theory is then
presented, first as coincident technol-
ogy as seen in X-Y/M-S equivalence
and then as quasi-coincident and
spaced techniques. Woram's cover-
age of M-S is surely the most detailed
in current literature, and there are
many equations to daunt the neophyte.
However, the text is still clear enough,
in an intuitive sense, for the student to
| get the gist of it all. As stated earlier,
the value of this work as a handbook is
underscored by such depth of detalil.

The author then moves on to metn-
ods of synthesizing various patterns by
combining the patterns of two micro-
phones. This ultimately leads to a dis-
cussion of the Soundfield microphone,
in which four directional elements can
be combined to produce first-order
cardioid-family patterns oriented to-
ward any direction around, above, and
below that microphone. The problems
solved by the use of boundary layer
microphones are then detailed.

The following chapter is on monitor
loudspeakers and s far ranging, cov-

ering some loudspeaker types rarely
encountered in monitoring (electrostat-
ic speakers, for example). The basic
mechanisms are treated, along with
bandwidth, directional properties, and
the effects of room boundaries. Low-
frequency enclosure types are dis-
cussed, as are horns and their associ-
ated compression drivers. (In general,
horns and horn types are covered in
more detail than necessary for a book
devoted to recording.) Systems con-
cepts come next, with a discussion of
dividing networks, time-offset correc-
tion, phase shift, and absolute polarity.

Woram then turns to the major areas
of signal processing. Delay and rever-
beration systems are presented first.
As a preliminary discussion, the author
describes the nature of sound propa-
gation in real spaces in terms of the
direct, early, and reverberant fields
which are set up. The “real thing” is
described before the model Is envi-
sioned to duplicate it. Woram then
moves on to the problems of recording
the various time-related events, lead-
ing uitimately to the need for specific
hardware to duplicate those events.
Delay-related effects and the work of
Haas are cited, and various early im-
plementations of time-related signal
processing are described. Tape loops,
reverberation chambers, springs, and
plates get their due before the discus-
sion shifts to modern digital methods.

Studio implementation of time delay
and reverberation are covered next,
along with the role of delay in “correct-
ing" the time anticipation in the use of
accent microphones and in creating
new sounds via “flanging.” Further ap-
plications include generating chorus
effects and creating phantom images
by subtle signal delay. Concluding this
chapter is a discussion of control-room
acoustics. While this subject could
have been dealt with in the preceding
chapter, the author prefers to present it
here, primarily as a caveat to users of
delay-related signal processing. Wo-
ram’'s admonition Iis that early control-
room reflections should not be so per-
vasive that they interfere with natural
studio refiections picked up by the mi-
crophones. Only when the control
room has been tamed, so to speak,
can proper judgments be made and
the signal properly processed with ad-
ditional delay or reverberation.
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A journalist and recording

engineer, John Woram brings

a high level of competence
and clarity in presenting
technical ideas.

The next area of signal processing
deals with equalizers and filters. For
most readers, this chapter will be a
difficult one, inasmuch as it deals
chiefly with theoretical considerations
based on passive equalizer designs.
Such designs have all but disap-
peared from the modern recording stu-
dio but still may be found in older re-
cording and sound-reinforcement
equipment dating from the early '70s
and before. In general, more space
could have been devoted to applica-
tions and far less to theoretical consid-
erations.

The next chapter covers the princi-
ples of signal compression and limiting
in a very thorough manner. First, the
need for dynamic range control is es-
tablished, and manual methods are
compared with electronic ones. The
operating parameters of practical de-
vices are then defined and discussed.
Noise gates (expanders) are covered,
as is the combination of all three gain-
control modes—compression, limiting,
and expansion—into a single unit for
“smart” hands-off gain control in a typi-
cal transmission channel. Specific ap-
plication—such as de-essers, voice-
over compressors (duckers), and other
frequency-dependent functions—are
discussed.

The following two chapters deal with
analog magnetic recording; the first
goes into the basic recording process
in great detail, while the second covers
tape transport mechanisms from both
the design and the operational points
of view. It is the author's conviction that
recording engineers will be working
more with analog than with digital re-
cording gear in the immediate future,
and thus the strong emphasis on the
older technology. All of this makes
sense insofar as there is more that a
recording engineer needs to know
about his analog equipment. With digi-
tal equipment, it either works or it
doesn't; there is little—outside of keep-
ing it clean—that can be done in the
way of first-echelon maintenance. By
comparison, optimum analog tape re-
cording is dependent on regular adjust-
ment of many operating parameters.

The basic recording process is de-
scribed in terms of its essential non-
linearities, and the role of bias (a.c.
and d.c.) in linearizing the process is
then clearly presented. The depen-

dence of distortion on bias, recorded
wavelength, and record-head gap
length is covered in detail, as are set-
up procedures for ensuring optimum
performance. Tape erasure and print-
through are also reviewed.

Magnetic-head losses are de-
scribed, leading to a discussion of
tape equalization standards, reference
levels, and high-output tapes. The
chapter concludes with a detailed rou-
tine for playback and record alignment
of a typical recorder.

The second chapter devoted to
magnetic recording presents just
about everything you might want to
know about tape transports—including
various drive and braking systems,
tape path configurations, and control
systems. Tape motion problems are
discussed, both in terms of wow and
flutter and long-term timing accuracy.
Multi-track machines get most of the
attention here, and the various func-
tions of remote-control units in a nor-
mal studio setting are covered in de-
tail. Such procedures as automatic
search, rehearse mode, punch-in/
punch-out, and track bouncing are
clearly presented. The chapter ends
with a discussion of maintenance and
alignment of multi-track machines.

The chapter on noise reduction fal-
lows naturally, since NR is intimately
involved with multi-track recording.
The author describes all the current NR
systems (as well as some no longer
seen) in great detail, with graphs
showing the effects of slight misalign-
ments of the various systems. Even

consumer-type systems are dis-.

cussed, and appropriately so, since
studio engineers are normally respon-
sible for preparing the duplicating
masters usd in making cassette tape
products. While studio noise-reducticn
systems are double-ended—i.e., they
require processing in both recording
and playback—single-ended systems
(those that operate only during tape
playback) are useful in a wide variety
of transfer processes. Woram dis-
cusses these as well. Thorough cover-
age is given to Dolby SR recording,
and the various NR systems are com-
pared. The author stresses the specific
effects of calibration errors in the vari-
ous systems, implying that the user
should not treat them lightly. Many of
these errors are small enough to go

unnoticed, but alignment procedures
should be scrupulously foliowed in or-
der to maintain optimum performance.

The final major chapter deals with
recording consoles. The discussion
goes quickly through early evolution,
concluding with the in-line console phi-
losophy that is today's virtual de facto
standard for multi-track recording.
Woram's coverage of this type of con-
sole design is just about as complete
as one could desire. For readers unfa-
miliar with this concept, the in-line con-
sole facilitates the one-microphone-
per-track recording method central to
many multi-track activities. In that re-
cording mode, the direct microphone
output is fed to its destined track. All
tracks are then monitored through an-
other section of the same input/output
module, allowing these tracks to be
auditioned as stereo program—com-
plete with limiting, compression, equal-
ization, reverberation, and everything
else desired. The tracks that are being
recorded are absolutely straight and
are not affected in any way by the
signal processing. The advantages
here are creative freedom for the pro-
ducer and the engineer, reserving all
final musical decisions until later while
allowing them to exercise interim op-
tions as they please. (In another mode
of operation, the in-line console can
function in the standard manner, in
which all signal-processing options are
reflected in the program signals going
to.tape.)

Final sections of the book present
the basics of the SMPTE time code as
well as an extended glossary.

The only subjects not covered are
digital recording and console automa-
tion; Woram eschews the overview ap-
proach, and presenting these complex
topics in any cursory way would not fit
the mold of this book. Further, digital
recording is well covered in many oth-
er publications, and console automa-
tion is developing so rapidly that docu-
mentation at this level can afford to
wait.

Overall, Woram's new book presents
its various topics with clarity, depth,
and superb graphics. | highly recom-
mend it to anyone involved in record-
ing. Many of Audio’s more technically
oriented readers will also find this book
informative, and to them, too, it is high-
ly recommended. John Eargle
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EDWARD TATNALL CANBY

PINK TROLLEYS AND FROZEN AUDIO

Achtung!

i

Magnetophon

FLASH! Jack Mullin historical audio
collection transferred to frozen North.
Minnesota Broadcasters attach it to
Pavek Museum of Wonderful Wireless
near Minneapolis as an extension of
that collection. The two original U.S.
Mullin Magnetophons, basis for U.S.
tape recorder industry, are included.

his remarkable news | first re-

I ceived via phone from one of
Jack Mullin's close associates

and the author of the Journal of the
Audio Engineering Society article
(June, 1989) describing the Mullin
equipment that was shown at the 1988
AES Convention in New York. Now it
comes again, from the horse's mouth,
as they used to say—no, not Mullin
himself but the receptors of his choice
in, er, the frozen North, ‘'way up there in
Minneapolis. Jim Wychor, Executive
Director of the Minnesota Broadcast-
ers Association, has sent me the
glossy brochure for the Pavek Museum
and the news that he and his cohorts,
whose address is the same as Pavek’s,
are aiming with this acquisition to build
‘The Pavek Radio, TV and Audio Mu-

seum,” quoting Wychor's own words.
How's that for progress, frozen or no?
Not exactly national, but surely on the
way, if a bit north of our central audio
axis.

Joseph Pavek, a name new to me
here in my own tiny state of Connecti-
cut, is a man roughly of Mullin’s gener-
ation (or maybe a bit older as | figure),
who has had the same passion for col-
lection and meticulous restoration as
Mullin himself though his interest in ra-
dio, centered earlier than Mullin's in
audio, came in a different way. Pavek
received an amateur radio operator's
license some 65 years ago, with the
call letters WOOEP, no doubt proudly
displayed on whatever tin lizzie he
drove at that time. Pavek still holds that
license but it has been cryptically
transformed (and thereby lies a story
which | do not know) to, oddly,
WQOEP, the first O, but not the sec-
ond, equipped with a slant like those in
computer printouts—or, much further
back, in thousands of old words in lan-
guages such as Dutch and Danish, pro-
nounced like the French peu or beurre.
So now do we say “Double-you Eu, Oh,
Eee P?" speaking on the ham air?

Anyhow, that set of call letters is sig-
nificant in that somehow this Pavek
persuaded the State of Minnesota to
make up a special car license plate
with the O-slant on it. WQOEP. Now
that, friends, takes persistence, pa-
tience and lots of personal heft! Obvi-
ously, the man had the umph to create
and build a personal museum, be it
radio, audio or whatever.

The Pavek radio brochure—that is
as far as | have gotten so far—is fasci-
nating. Its cover shows a double-page
spread of a (restored) Grebe Synchro-
phase Seven of 1927, TRF, with seven
batteries and seven tubes. My family
owned a Kolster of similar age, our
first-ever radio, kept sanctimoniously in
my father’s inviolable literary study. We
heard King George V on it. And the
famed English Singers at Christmas.
Inside the Pavek is a sumptuous pic-
ture of a Murdock rotary-spark-gap
transmitter of 1912, —phew, is it new
and shiny! Yep, there's an electric mo-
tor with odd looking spikes on a wheel!

ry spark gap
A gorgeous Atwater Kent radio
[adoms one full page, mounted with a

attached to its shaft-—must be the rota-.

background screen, 1920s modern—a
galleon, big clouds, palm trees—which
apparently was an advertising display.
This ultra-shiny number has three dis-
crete elements, two rounded boxes
each with a condenser dial (please—
there were no capacitors in those
days) and a third round platform with
three big tubes snuggled incredibly
close together (heat buildup?). This
was a “breadboard” model or as we
would say, a kit, Model 3945 of 1923,
regenerative, battery operated.

My own very first radio experience
would have been close to this moment
in time, and it was with an Atwater
Kent, one of those plain black models
with no fewer than three tuning con-
densers lined up in a row out front
which everybody had in those days.
We were visiting my grandfather in Wil-
mington, Delaware. He was a bit nou-
veau riche, out of shipbuilding, and
had to have everything first, including
the first two automobiles in that city,
circa 1907. (He took his entire family
around Europe in those <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>