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Most speaker companies fry to impress
you by descrnibing the "wonderful” sound
that comes out of then speakers.

At Pioneer, we think the most believable
way to describe how good HPM speakers
are 1s te tell you what went into them.

THE HPM SUPERT WEETER.
SPEAKER TECHNOLOGY RISES TO NEW HIGHS.

In many speakers, you'l
find that the upper end of the
audio spectrum is reproduced
by an ordinary tweeter.

In HPM speakers, you'll
find that the high frequencies
are reproduced by a uniyue
supertweeter.

[t worls by using a
single piece of High
Polymer Molecular film, (hence the name
HPM) that converts electrical impulses into
sound waves without a magnet,
voice woil, cone, or dome,

And because the HPM
supertweeter doesnt need
any of these mechanical parts,
It can reproduce highs
with an accuracy and
detinition that surpasses
even the fincst conventional
tweeter, :

As an added advantage, oo,
the HPM film is curved for
maximum sound dispersion.
So unlike other speakers, you don't have to
plant yourself in front of an HPM speaker to
enjoy all the sound it can produce.

MID-RANGE THAT ISN'T
MUDDLED.
For years, speaker man- v .

ufacturers have laborced over =0
mid-range driver cones that

The High Polvmer Malerular Shpernsaarar
So incredible, we named a whole line of speakers after it.

You'll never hear a sound out of these
die cast aluminum speaker frames.

HPM~100
AL

with the same materials that were being
used in 1945.

Every woofer in the HPM series,
however, is made with a special carbon fiher
blend that's allowed us to deciease the
weight of the wone, yel inciease the strength
needed for clarity. So you'll hear the deepest
notes exactly the way the musician recorded
them.

And because every HPM
woofer also has an oversized
magnet and long throw voice
coil, they can handle more
power without distorting.

OTHER FEATURES YOU
RARELY HEAR OF

Every HPM speaker has
cast aluminum frames, in-
stead of the usual flimsy stamped out metal
kind. So that even when you push our
speakers ro rtheir imit, you only
hear the music and never the
frames. In fact, our competitors

were so impressed, they
started making what look like
die cast frames, but aren'.
HPM speaker cabinets
are made of specially com-
pressed board that has better
acoustic properties than ordi-
e nary wood.
Their speakers have level
controls that let you adjust
the sound of the music to your living room.
And these features are not just found in
our most expensive HPM speaker,
but in every speaker in the
HPM series.
All of which hegins to ex-
plain why, unlike speakers
that sound great on only part

are light enough to give you
quick response, yet rigid enough
not to distort.

Pioneer solved this problem by creating
special cones that handle more power, and
combine lower mass with greater rigidity. 5o
our HPM drivers provide you with cleaner,
and crisper mid-range. Which means you'll
hear music, and not distortion.

WOOFERS THAT TOP EVERY OTHER BOTTOM.
Convantional woofers are still rmade

C 1978 U § Pioneer tlectronics Corp 85 Ostord Drive, Moonachie, N1 07074

Level conll-r.ols thatletyou adiusuf"[he. ;ound of the mUSiC, HPM Speakers

to your listening area.

sound great on all of it.

At this point, we suggest you take your
tfavorite record into any Pioneer Dealer and
audirion a pair ot HPM speakers in person.

If you think what went into then
sounds impressive, wait till you hear what
comes out of them.

WPIONEER’
We bring it back ahve.

CINCLL NO. 05 ON RCADER SERVICE CARD

AND IT'S WHAT GOES
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

HPMI0O



WHAT COMES OUT
OF A SPEAKER IS ONLY
~ AS IMPRESSIVE AS
WHAT GOES INTO IT:




ADVERTISEMENT

Empire’s EDR.9
The Phono Cartridge Designed for
Today’s Audiophile Recordings

Direct-to-Disc and digital recording
have added a fantastic new dimension
to the listening experience. Greater dy-
namic range. detail, stereo imaging,
lower distortion and increased signal-
to-noise ratio are just a few of the
phrases used to describe the advantages
of these new technologies.

In order to capture all the benefits
of these recordings. you should have a
phono cartridge specifically designed to
reproduce every bit of information with
utmost precision and clarity and the
least amount of record wear.

The Empire EDR.9 is that cartridge.
Although just recently introduced, it is
already being hailed as a breakthrough
by audiophiles, not only in the U.S., but
in such foreign markets as Japan, Ger-
many, England, France, Switzerland and
Sweden.

What makes the EDR.9 different?

1.

Within the cantilever tube, we added
a mechanical equalizer. [t serves two
purposes: (1) to cancel the natural reso-
nance of the cantilever tube, and (2) to

improve the overall transient response
of the cartridge. The end result is a
stylus assembly that has a mechanically
flat frequency response. The frequency
response extends fromthe 20Hz to35kHz
with a deviation of no more than &= 1.75
dB. No other magnetic cartridge has
that kind of performance. We call this
stylus assembly an “Inertially Damped
Tuned Stylus; the refinement of which
took over 6 years.

Contact area of
ordinary
Elliptical Diamond.

Large contact area
of LAC Diamond.

In order to reproduce a groove con-
taining extreme high frequency musical
overtones, the stylus tip must have
small enough dimensions to fit within
the high frequency portion of the groove.
Yet, the smaller the stylus tip, the greater
the pressure applied to the record sug-
face and the more severe the record
wear. In the EDR.9, we have responded
to these conflicting requirements by de-
veloping a stylus that has the proper
dimensions from side-to-side, a much

smaller dimension from front-to-back,
and a very large, low pressure degree
of contact between stylus and groove
top-to-bottom. The net result of this
large contact area. which engineers call
a “footprint is that the stylus of the
EDR.9 can track musical signals to the
limits of audibility and beyond, yet has
the lowest record wear of any cartridge
presently available. The stylus shape of
the EDR.9 is called L.A.C. for “Large
Area of Contact”
3.

Conventional cartridges exhibit radi-
cal changes in their frequency response
when connected to different preampli-
fiers. This is because the load condi-
tions — the amounts of capacitance and
resistance provided by the preamp—
vary tremendously from one preamp
to another, and from turntable to turn-
table. Consequently, most phono car-
tridges. even expensive ones., have their
frequency response determined essen-
tially by chance, depending on the sys-
tem they are connected to.

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus,
the EDR.9 maintains its smooth fre-
quency response and accurate transient-
reproduction ability in any music system,
irrespective of loading conditions.
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A conventional cartridge’s frequency re-
sponse changes when connected to different
preamps.
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EDR.9 is not affected by changes in loading
conditions.

4.

Then. as a final test of performance,
we listen to every EDR.9 to make cer-
tain it sounds as good as it tests. At
$200, the EDR.9 is expensive, but then
again, so are your records.

For more detailed information and
test reports, write to:

Empire Scientific Corp.
Garden City, NY 11530 EMDIE
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The Discwasher DiscKit."

Total record care.

The DiscKit™ includes the famous Discwasher D3
Record Cleaning System, the SC-1 Stylus Cleaner,
the Zerostat Anti-Static Instrument and the

Discorganizer walnut storage tray with dust cover.

These products are also available separately.

discwasher®

PRODUCTS TO CARE FOR YOUR MUSIC

1407 North Providence Road, Columbia MO 65201
CIRCLE NO. 14 ON READER SERVICE CARD
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Edited by William Livingstone

® CBS HAS ENDORSED THE RCA SELECTAVISION
videodisc technology, having signed an
agreement in January that gives CBS

the right to manufacture videodiscs
worldwide using RCA's system. Said RCA
board chairman Edgar Griffiths, "CBS'
outstanding programming, manufacturing,
distribution, and marketing capabilities
make it an ideal participant in the
introduction of the most significant

new consumer product since color TV."
RCA estimates that within ten years the
market for videodisc players could be
more than five or six million annually.
Combined sales of players and discs at
that time could exceed $7.5 billion per
year. SelectaVision 1is a capacitance
system using a grooved disc played by a
diamond stylus. RCA plans to introduce
it in the first gquarter of 1981--in mono
only. Since the CBS software must be
compatible with the RCA players, it too
will be in mono only, alas.

@ SANYO'S PLUS 10 PCM DIGITAL AUDIO
ADAPTOR turns any videocassette recorder
into a digital audio recorder. Packed
with each Plus 10 unit is Ry Cooder's
digitally recorded album "Bop Till You
Drop" on a Beta-format videocassette,
which must be played through your hi-fi
system, not the TV speaker. Suggested
retail price of the Plus 10: $3,999.95.

® CONDUCTORS: Film-score composer John
Williams (Jaws, Star Wars, Superman) has
been named conductor of the Boston Pops
Orchestra, succeeding the late Arthur
Fiedler...Varujan Kojian is the new
music director of the Utah Symphony,
succeeding Maurice Abravanel, who has
retired...Colin Davis, music director of
the Royal Opera House, Covent Garden,
was knighted by Queen Elizabeth in the
New Year's honors.

@& STEVE MARTIN'S HIT MOVIE THE JERK and
Steven Spielberg's expensive flop 1941
will be available on MCA videodisc
almost before their theatrical runs are
over. Both enter MCA's catalog in April,
in stereo, with a price tag of $24.95.
All fourteen of the Sherlock Holmes
movies starring Basil Rathbone and Nigel
Bruce are available on videocassettes.
Price: $59.95. For dealer information
write Allied Artists Video Corp., 15
Columbus Circle, New York, N.Y. 10023.

@ ALBUMS CERTIFIED PLATINUM BY THE RIAA
recently are: “Risqué” by Chic

(Atlantic), Michael Jackson's "Off the
Wall" (CBS), Dan Fogelberg's 'Nether
Lands" (CBS), "Identify Yourself" by the

0'Jays (Philadelphia International),
Foreigner's "Head Games" (Atlantic),
and Led Zeppelin's "In Through the Out
Door" (Atlantic).

@ A CONTEST FOR OPERATIC TENORS will be
held in Milan, Italy, June 10-15, 1980.
Sponsored by the Enrico Caruso Museum,
the contest is limited to those born
between January 1, 1955, and May 31,
1962. First prize: 1,500,000 Italian
lire. Deadline for applications is March
31. Write Associazione Museo Enrico
Caruso, Via degli Omenoni 2, 20121 Milan,
Italy.

® VIRTUALLY NOISE-FREE RECORDINGS have
been produced by M & K Records and dbx,
Inc., who have combined the new digital
recording technolcgy to eliminate taping
noise with dbx encoding to eliminate
playback noise. A dynamic range of 90

dB is claimed for the recordings, which
must be played through a dbx decoder.
The first six dbx digital albums are
classical, played by the Philharmonica
Hungarica under Zoltan Rozsnyai. They
sell for about $1€é and are available in
record stores and audic salons or by
mail from dbx, Inc., 71 Chapel Street,
Newton, Mass. 02195. David Blackmer,
dbx's president, says, 'These recordings
come very close to the sound quality
that will ultimately be provided by
digital audio playback systems, but the
development of such mass-produced
equipment for the consumer is still some
five to ten years in the future."

@ EXXON'S GREAT PERFORMANCES on PBS this
month include The Most Happy Fella with
Giorgio Tozzi and the Broadway cast on
March 5. Two hour-long tributes to Fred
Astaire will be shown on March 8 and 9.
On March 16, Beverly Sills will be the
host on "Gala of Stars,'" a salute to
performing-arts programming on public
television. Guests will include Merrill
Ashley, Pldcido Domingo, Isaac Stern,
Natalia Makarova, Luciano Pavarotti,
Leontyne Price, Renata Scotto, and many
others. Check local listings for exact
broadcast times in your area.
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By William
Anderson

HAVE WE GOT IT ALL TAPED?

R PROOF of its wonderful complexity and
inaccessibility to common understanding,
every new human calling has as its first duty
the invention of a jargon that will illuminate
its arcana for initiates while keeping outsid-
ers in the dark. The “discipline” of computer
science has so far been doing quite well along
these lines. Though the useful word “pro-
gramming’ has already escaped into the larg-
er world of meaning, an aura of technological
mystery still surrounds such coinages as “to
access” (as in ‘‘the information can be ac-
cessed from the data bank) and “to interface”
(to plug one machine into another so they can
work together). If these new verbs sound as
grotesque to your ear as they do to mine, rest
assured that they will shortly acquire the old-
shoe familiarity already attained by “pro-
gramming” as computerized “hardware”
continues its inexorable invasion of our living
rooms, kitchens, and maybe even bedrooms.

All this might seem rather remote from au-
dio concerns, but a glance at this month’s
cover will demonstrate otherwise, for there
you will find a pair of cassette decks carrying
on a conversation with (“interfacing” or “in-
terfacing with”-—this language doesn’t have
a grammar yet) an “outboard” computer act-
ing as a data bank. An even more intimate
involvement with computer technology is evi-
denced in the Phase Linear cassette deck
tested in this issue: it has built into it (as do
similar units from other manufacturers) a
computer program that can be “accessed” by
pushbutton to test the tape you are about to
use and automatically set bias, equalization,
and recording level for optimum results. The
difficulty of choosing the proper tape for best
performance with a given deck is great
enough that one can safely predict that such a
feature will soon be standard at all but the
very lowest price level.

This and other developments are clear indi-
cations that we are far from discovering
tape’s limits as a recording medium. [t is one
of the characteristics of a dynamic technolo-
gy that inventions within it often outstrip
practical applications. This seems to be
true—at least temporarily—of metal tape: it
is simply too good for most of our current re-
cording needs. But if the pattern of ever-in-
creasing information density that has so far
characterized tape’s developmental history
continues, we can expect it to be the means,
say, of elevating the 15/16-ips mini- (or mi-
cro-) cassette format to hi-fi status. It is easy
to imagine its appearing in someone’s mini-
component line for home installation, though
the difficulty of providing metal tape’s high
bias current probably rules out its use in bat-
tery-portable units.

THE great cost of the electronics involved
makes digital tape recording in the home a
very unlikely prospect for the foreseeable fu-
ture, but the recent establishment by Japa-
nese manufacturers of digital-recording stan-
dards for some studio and semiprofessional
equipment does have an interesting sidelight
for the home tapester. One of the features of
the standards is a computer anti-piracy
“code” that will make it extremely difficult if
not impossible for anyone to counterfeit a
digitally recorded audio signal while it is in
digital form. Once the digital signal has been
decoded to an analog electrical signal in play-
back, however, dubbing can take place as
usual, whether from videotapes, videodiscs, or
digitally encoded audio discs. This causes the
recording industry no great concern, for as
raw tape prices go up, dubbing becomes in-
creasingly uneconomic.

In the meantime, no one seems to have
come up with any easy solution to the quality
problems of conventional prerecorded tape,
for all of them are cost-related: the best tape
+ the best cassette shell + real-time dub-
bing = $38%. Some things just don’t seem to
change much, do they?
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MEMOREX HIGH BIAS TEST NO. 5.

The GenRad 1995 Real-Time Analyzer is
among today's state-of-the-art devices for
accurately measuring and displaying audio
signals. That's why we used it to show that
MEMOREX HIGH BIAS is today's state-of-
the-art high kias cassette tape.

;f"w';v - When tested at standard recording levels
‘S e e against other high bias tapes, none had
?Wf !? a flatter frequency response than

"@ﬁ;?? MEMOREX HIGH BIAS.

And, the signal/noise ratio of MEMOREX
ma e wee oo | HIGH BIAS proved to be unsurpassed at
m’@!ﬁ the critical high enc.

@®®® | Proof you can't buy a high bias cassette

. e n that gives yo. truer reproduction. And isn’t
£ ” | that what you buy a
) high bias tap= for? <

Is it live, or is it

MEMOREX

ﬁf(m

3

1 Tke GenRad 1995 Integrating Real-Time
Analyzer measured signals from a

Nakamichi 582 cassette deck. Input
| signal source was "pink noise"” at OdB

- (290 nanowebers—standard record
level). If you'd like a copy of the test
|| results, please send a self- addressed

- stamped business-size envelope to the
- acdress below. Ask for the GenRad Test. -

Memore:

CIFCLE NO. 32 ON READER SERVICE CARD

1980 Memorex Corporaticn, Santa Clara. California 95202, U.S.A.




The
Evolution of
Excellence

In1976 Pickering launched a new
modern high fidelity era by intro-
ducing the first of a new genera-
tion of phono cartridges, the
Pickering X$V/3000, acclaimed
a top performer by critics and
reviewers worldwide. Now
Pickering takes the Sterso-
hedron® Series one step be-
yond excellence with the new
XSV/4000. A lightweight, high
energy, samarium cobalt magnet
and shaped-for-sound Stereo-
hedron Stylus tip are major inno-
vations that eclipse previous
performance standards in four
crucial areas. Improved tracking
‘ability. Expanded frequency
response range. Wlder channel
separatlon And fea -
if

®© 1979 PICKZRING 8 CO INC

@ PICKERING

“for those who can |hear the difference”
CIRCLE NO. 41 ON READER SERVICE CARD

LETTERS TO THE EDITOR

Pete Loves Bette

@® Peter Reilly’s January *“Best of the
Month” review of Bette Midler’s “Thighs
and Whispers” is the funniest, wittiest, most
passionate, and most giddily appreciative lave
letter I have ever read. I went out and bought
my first Midler record so I would have some-
thing to remember Mr. Reilly’s review by.
Anyone that unreservedly loved has to be
worth paying attention to. Now, after being
“blown away-ay-ay” by Bette, I am stuck
with two possibly unanswerable questions:
Who inspired whom? Does it matter? Bravo!
to both Pete and Bette.

DON MECHLING

Oakland, Calif.

Audio Terminology

® I am a beginning audiophile in need of a
little assistance. Recent issues of STEREO RE-
VIEW have been very interesting and have
helped spur my interest in audio, but they
have also made me quite aware of my igno-
rance. Most of the technical terms or abbre-
viations in the articles leave me confused. I'm
considering purchasing a new stereo system
and would like to feel a little more confident
in my knowledge of audio terminology and
concepts before making any decisions. Can
you refer me to some type of beginner’s hand-
book or audio encyclopedia?
Max T. GLAUSER
Lomita, Calif.

For a start, see the tape-recording glossary
on page 68 of this issue. For further reading,
the Institute of High Fidelity’s Official
Guide to High Fidelity ($5.50 postpaid from
the IHF, 489 Fifth Avenue, New York, N.Y.
10017) is highly recommended.

Discophiles and -phobes

® I have enjoyed STEREO REVIEW for a year
now, but I am somewhat surprised at the neg-
lect of an ever-growing phenomenon: disco.
Both the reviewers and the readers seem to be
caught up in disillusioned rock, country, and
classical forms that are dead and should ke
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buried. People such as Giorgio Moroder,
Donna Summer, and Gino Soccio are dedi-
cated professionals and will not let disco sink
like a passing fad. They can’t, because disco
is not like watching Foreigner from the two-
hundredth row through binoculars; it offers
feeling and involvement through participa-
tion. Let’s all toast the achievements of disco
artists and producers in the Seventies; keep
the beat, everybody, and hats off to the music
of the Eighties.
STEVEN ANSARELLI
Suffern, N.Y.

® Hooray for Ty Hoffmann’s January letter
about hating Kiss and disco! Everyone I know
is an anti-disco fanatic, and 1 agree with
them. Disco is a bunch of senseless noise ac-
companied by a bunch of talentless “singers”
(when was the last time you saw disco per-
formers with any sort of musical instru-
ment?), and Kiss is a bunch of gut-wrenching
second-generation rock “artists” who have
absolutely no originality. I realize that music
is a matter of personal taste, but who can
stand that ominous disco beat? At least rock-
and-roll has some sort of message, unlike dis-
co, which only wants the world to “get down,
boogie-oogie-oogie.” And the antics of Kiss
rival those of the late Sid Vicious. Please,
world, can’t you come up with something
better?

LEON THOMASSON

Loudonville, N.Y.

Harold’s Cello

® Regarding the Rodrigues cartoon on page

42 of the January issue: has Harold been in

Italy so long that he’s forgotten the difference
between a cello and a viola?

ROGER D. WHITTEMORE JR.

Swampscott, Mass.

No. Chalk it up to inflation.

Wild Bill Davison

® I appreciated the news (in January ST
REO REVIEW) about the great Storyville Jazz
(Continued on page 10)

STEREO REVIEW
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- AKAUI’s new metal decks with Super GX™ Heads
significantly improve specs with all tape formulations.

Once in a great while, some truly

" important advancements in tape record-

ing technology are introduced.

Metal tape is one of them. AKAI's
new Super GX Head is another. »

Found exclusively on all new AKAL
metal-capability cassette decks, Super
GX Heads reproduce unsurpassed, crisp
sensitive sound.

Guaranteed* for 150,000 hours,
Super GX Heads improve frequency response by up to
2,000 Hz, signal-to-noise ratio as much as 6 dB and
expand dynamic range, as well. With every tape formu-
lation you use.

With a head this impressive, we had to design a
full complement of metal decks to match. The GX-F90
is our top-of-the-line, loaded-with-features edition. With
the 3-head performance of our Super GX Combo Head,
High Current Erase Head to accommodate metal tape,

*limited warranty

F™Dalby Labs, Inc.

anesnadnnaienssniag
: %

. %

Instant Program Location System, Dual
Process Dolby;t two-color fluorescent bar
meters, tape/source monitoring, fine bias
adjustment, mic/line mixing, memory
rewind and auto-repeat, just to name

a few. And take a look at these specs:
Frequency Response 25-21,000 Hz (+3 dB
using metal tape), S/N Ratio 72 dB (Dolby
on) at metal position, Wow/Flutter less
than 0.03% WRMS.

The other three new decks share many of the same
outstanding specs and features. But no matter which one
you choose, vou can feel confident that dollar-for-dollar,
spec-for-spec, you've made a sound investment you'll
want to live with for a long time.

See for yourself at your AKAl dealer, or write
AKAI PO. Box 6010, Compton, CA 90224; in Canada;
AKAI AUDIO VIDEO CANADA, 2776 East Broad-
way, Vancouver, B.C., Canada V5SM 1Y8.

18510
3 ¥
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reissues. But though reviewer Joel Vance is
right to use the past tense in references to Ed-
die Condon, who is deceased, I hope he soon
drops the “had” with respect to Wild Bill
Davison. I heard Davison play last July, and
his exuberant cornet is still hot and searing,
just oozing the “passion” Mr. Vance seeks.
His musical “pranks”—from guttural smears
and growls to soaring explosions—are his
trademark. Give me such dynamics any day
rather than the flat, lifeless phrasings of the
laid-back “studio” musician. Davison’s “an-
tics” express the sense of humor (which used
to be one of the elements of jazz) of a man
who gives 120 per cent of himself every time
he steps up on a bandstand. Would that our
embouchures hold up as well by age seventy-

four, quite an extraordinary accomplishment
in itself.

DouG ARMSTRONG

Ottawa, Ontario

Miss Piggy, Sfar

@® | was delighted with the two articles on
records by the Muppets (The Muppet Movie
and John Denver and the Muppets’ “To-
gether”) in the December issue. Miss Piggy
deserves an award for Actress of the Year,
and it should be handed to the Muppet her-
self; the person who makes her talk can bathe
in reflected glory behind her petticoats. 1
would not be surprised if Miss Piggy becomes

Modol AE 24208, .
facluding Case.

GUARANTEED to improve -and enhance-

any fine stereo component system!

The Patent-Pending DIFFERENTIAL COMPARATOR cir-
cuitry of the "SCAN-ALYZER"/EQUALIZER IS THE KEY
TO HIGH PRECISION ACCURATE EQ analysis. The basic
simplicity of the DIFFERENTIAL COMPARATOR cir-
cuitry makes it possible for even a novice to accurately
EQ his room and his system, yet that same circuitry is so
highly accurate it can actuaily be used for 0.1 dB labora-
tory measurements in EQ analysis. This combination of

5 EQUALIZERS
from $249 to $550

B e

RP2201-R $29%
SP4002 $599

g

TG3044-R $550.

3 STATE-OF-THE-ART
PREAMPS, $399 to $699

WH ‘(i‘.‘. and’ H OW*'

-of equalization;

acoust cs to your environment. Also contains many unique IDEAS on “How the Soundcraftsmen
Equalizer can measurab y enhance your Isteming pleasures. How lypical room problems can te
elminated by Equalizaton;’ and a 10-POINT *‘DO-IT-YOURSELF'" EQ eva uation checklist so
you can FIND OUT FOR YOURSELF WHAT EQ CAN DO FOR YOU!

equalizer and analyzer creates a functional component
that should be an integral part of every high quality home
stereo system. The “SCAN-ALYZER"/EQUALIZER with
its accompanying COMPUTONE CHARTS, can be used
ina home stereo system for so many important functions
we can't begin to list them here. See your nearest Sound-
craftsmen dealer, or circle Reader Card, for complete
information.

3 CLASS H 250w AMPS
from $649 to $949

$P4000 $399 (nol shown)

EAS003 $849.

MAS002—5799. -
PAS001—5649. (Not Shown) 14

WHYS and HOWS OF EQUALIZATION
Includes TEST REPORTS, complete specil cations. Class
'H " amp tfier ENGINEERING REPORT, EQ COMPARISON
CHART, and the *'WHY'S & HOW'S"" of equalizat on—an
easy-to-understand explanation of the relalionship of

SEND $6.00 FOR EQUALIZER-EVALUATION KIT 1-12” LP TEST RECORD, 1 SET OF CHARTS, 1 CONNECTOR, 1 INSTRUCTION FOLDER
Made in U.S.A. by SOUNDCRAFTSMEN INC. « 2200 South Ritchey  Santa Ana, CA 92705 U.S.A.
CIRCLE NO. 48 ON READER SERVICE CARD

one of the forever-remembered stars like

Mary Pickford, Charlie Chaplin, and John
Wayne.

NorMAN W, M. ENGLANDER

Dexter, N.Y.

Damp Speakers

® [ support the observation by reader Ar-
thur G. Niehaus (“Audio Q. and A.,” De-
cember 1979) that loudspeakers sound mud-
dy (more bass) after a few days of high hu-
midity. Sometimes the muddy sound can be
traced back to poor reception on bad-weather
days (when there’s a different color balance
on the TV screen also). Wouldn’t it be a good
idea to specify that speaker tests are being
done at, say, 60 per cent humidity, sea level,
and 68 degrees F.?
FrANCIS Kwa
Paramus, N.J.

Hmmm . .. maybe. But how many people
live at sea level?

® [ have been aware of the effect of humid-
ity on speaker cones for some time, and my
solution is to wring the cones out by hand
(usually at the same time | demagnetize tape
heads, so as to make a routine out of the pro-
cedure). Of course, the necessary precautions
must be taken (disconnecting the electrical
supply) to avoid the well-known hazards aris-
ing from the conductivity of water.
L. W. LakrITZ
Beloit, Wis.

Technical Director Larry Klein responds
(dryly): Is that an aqueous solution?

Overture to Offenbach

® In a December review of the new Angel
recording of Offenbach’s Orpheus in the Un-
derworld, George Jellinek wonders why there
is “a brief (though appropriately theatrical)
curtain raiser instead of the familiar potpour-
ri-type overture.” That “familiar potpourri-
type overture’ is not by Offenbach but was
put together by Carl Binder for the first pro-
duction of the work in Vienna. Although I do
not have a score to confirm it, [ assume that
the overture used in the recording is the one
Offenbach himself wrote.
WALTER P. SHEPPARD
Vice President, WITF-TV/FM
Hershey, Pa.

George Jellinek replies: I welcome Mr. Shep-
pard’s information and assume he is right.
But, Binder or no Binder, there are countless
recordings of the ‘familiar” overture, and
therefore Angel’s liner notes should have ex-
plained why another one was used even if it is
the original.

Correction

® There was a misprint in the “Laboratory
Measurements” section of the December
1979 test report on the Electro-Voice Inter-
face:C Series Il loudspeaker. The measured
low-frequency distortion of the unit was 7 per
cent at 30 Hz, not (as printed) 7 per cent at
80 Hz. This 30-Hz distortion level represents
fine bass performance. We regret the error.

STEREO REVIEW
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To understand what an- @MCS Series ®’ Lmear Phase
“ - speaker-can do,you have to understand what a con-
. Vventional speaker can’t do. Aconventlonal speaker
can’t deliver all the 'sound it produces to your ear at
exactly the same instant. “The major causeé of this lies
‘in the. way a conventional
speaker is constructed. As
you can see hy the diagram, a
conventional speaker is
arranged with the woofer
" (bass), mid-range’and tweeter (small high-range
‘speaker) mounte& so that their puter edges are on the
~front surface /As you can also see,these speaker ele-
T ments differ in "depth. That means the acoustical
centers in'the middle of each speaker which actually
prodd/cé sound are also’staggered. And so is the

e SOU
start out with speCIalw designed speaker elements

/ /

/

\_ IT MAKES EVERYTHING CLEAR.

and’ \crossover networks -Then the- elemerﬂsrthem- i

selves are*staggered (see dragram again)-in such a
way that their acﬁoustlcahcenters -are precrse!w
aligned. The result is sound to make you thlnkgyou ve
never heard stereo before But don’t take our wordfor_

. ity listen to. your ears After all, where MCS. Series .

Linear Phase speakers are concerned, one sound is
worth a thousand words. MCS Series Linear Phase
speakers. Only at JCPenney.

‘Model 8310 2:way Bass Reflex-$119.95 (éach)
Model 8320 3-way Bass Reflex $199.95 (each)
Model 8330 3- way Bass Reflex $299 95 (each)

_ga o F
Full 5-Year Warranty on MCS Serles® speakers Full 3 Year
Warranty on MCS Series receivers, turntabIeS\tapedecks
tuners 'and amplifiers. If any MCS Series comiponent is

reaching your_eay. MCS Linear Phaseysmaketsw.ndefectwe in materials and workmanship during its warranty. .
period, vye will repair or replace it~just return it to JCPenney.
Prices hsgher in Alaska, Hawaii and Puerto eco

\,‘ }

Series

Sold exclusively at JCPenney.




Each TDK package is

now designed to catch your
eye as never before. Clean, modern lines.
Bright new colors. Bolder designations in
front. Full tape description in back, in-
cluding sound characteristics, formu-
lation, bias and a frequency response
chart to let you know precisely what
you're buying without having to hunt for
a salésman.

And don't expect the improvements to
stop there. Inside there are complete
recording and cassette care tips. Invalu-
able for preserving the life of each cas-
Sette, even though each TDK cassette is
protected by a full lifetime warranty.*
There’s also a convenient, tear-out index
card to help you build a perfect reference
system.

Once inside, TDK couldn't stop improv-
ing. There's now a wider cassette window.

© 1980 TDK Electronics Corp., Garden City, New York 11530

HIGH RESOLUTION

Super Precision Cassette Mechanism

Through it

you'll be able

to watch two red

double hub clamps reg-

istering tape d rection as

they turn. Just when the improve-

ments seem tc end, TDK tape technology =

begins. TDK SA's cobalt adsorbed ganma
ferric formulation continues to set the high
bias standard around the world. TDK AD,
the tape with the hot high end, is now
Acoustic Dynamic. You'll see it in brand
new blue and <ilver colors. TDK D,
another member of TDK's dynamic series,
makes many premium normal bias cas-
settes sound ordinary and overpriced,
That's all we have to report for now. But
there wilt be more to come. Part
of TDK’s philosophy is: when ;
every improvement has
been made, improve again.

Supplier to the U.S. Olympic Team

CIRCLE NO 52 ON READER SERVICE CARD

The machine for your machine

*In the unlikely event that any TDK cassette
ever fails to perform due to a defect in
“materiais or workmanship,simply return it to
your local dealer or to TDK for a free
replacement.




latest audio equipment and accessories

B..C. Turntable
Is Controlled by
Microprocessor

O The SP85 fully automatic single-play
turntable from B.I.C. has a quartz-crystal,
servo-controlled, digital drive system. The
platter is belt-driven by a low-speed, twenty-
four-pole synchronous motor. A four-charac-
ter LED readout indicates the actual platter
speed, which is adjustable in 0.01 per cent in-
crements from +3 to —3 per cent. The read-
out also doubles as a 100-minute stopwatch
for timing records or cassettes. The SP85
tone arm has a pivot-to-stylus distance of
9 inches and a maximum tracking error of
0.27 degree per inch. The tone-arm tube un-
plugs for changing cartridges. The turntable
includes viscous-damped cueing with a cue-
rate control, antiskating adjustments, a base
with shock-mount feet, and a dust cov-
er. Price: $240.
Circle 120 on reader service card

Decibel-reading
Digital Voltmeter
From Fluke

0O The traditional use for a digital voltmeter
(dvm) in the audio lab is for measurements of
voltage, current, and resistance, with decibel-
type measurements left to mechanical-move-

MARCH 1980

ment meters. The Fluke 8050A microproces-
sor-based dvm offers —70 to +60 dBm, 20-
to 20,000-Hz readings with 0.01-dB resolu-
tion. The reference impedance for the meas-
urement is user-selectable from sixteen stan-
dard impedances ranging from 8 to 1,200
ohms. In addition to the standard dvm func-
tions, a ‘‘relative reference” function allows
any measurement to act as the 0-dB or refer-
ence point with subsequent measurements in-
dicated as plus or minus deviations. The d.c.
accuracy of the meter is 0.03 per cent on all
ranges; true-rms a.c. accuracy is | per cent
from 20 to 20,000 Hz. Resistance accuracy is
0.1 per cent. Price: $329. John Fluke Mfg.
Co., Inc., Dept. SR, P.O. Box 43210 MS
#2B, Mountlake Terrace, Wash. 98043.
Circle 121 on reader service card

Dynaco Speaker Has
Piezoelectric
Super-tweeter

0O Dynaco’s A350 four-way speaker system
has a passive radiator along with a 10-inch
woofer said to provide greater bandwidth, re-
duced adiabatic distortion, and higher effi-
ciency than acoustic-suspension designs. The
3-inch midrange and 4/5-inch tweeter are
phase-aligned with the woofer. A phase-
aligned piezoelectric super-tweeter covers the
frequency range from 11,000 to 25,000 Hz
and radiates vertically into a cone-shaped
horizontally reflecting baffle. Crossaver fre-
quencies are 500, 3,500, and 11,300 Hz. Sen-
sitivity is 89 dE output at 1 meter with a
I-watt input. Frequency response extends
from 35 to 25,000 Hz =3 dB. The 43 x 14 x
14)2-inch cabinet is finished in an oiled-wal-
nut veneer with a dark-brown grille. Shipping
weight of the system, including an integral
pedestal, is 87 pounds. Price: $390. Dynaco,
Inc., Dept. SR, 110 Shawmut Road, Canton
Mass. 02021.
Circle 122 on reader service card

Ortofon Cartridge
With Special Stylus
Damping System

O The wide-range damping system used in
the Ortofon MC20 MkIl moving-coil car-
tridge is made up of two layers of a rubber
compound sandwiching a metal disc to con-
trol the position of the cantilever. It is
claimed that at low frequencies both dampers
provide the necessary compliance, while at
high frequencies one damper decouples to
give lower moving mass. Rated frequency re-
sponse is 20 to 20,000 Hz =1 dB with chan-
nel separation of at least 25 dB at 1,000 Hz
and 15 dB at 15,000 Hz. The nude-diamond
stylus has a wide-contact-area shape and
tracks at 1.7 grams with a vertical tracking
angle of 20 degrees. Cartridge weight is 7
grams, and a load impedance of more than 10
ohms is required. Cartridge output is 0.09
millivolt at a groove velocity of 5 centimeters
per second. Price: $350.
Cirele 123 on reader service card

- S
et

maxe

Maxell Introduces
Pure-metal Cassettes

O Claiming to have reduced tape-particle
oxidation through their SP process, Maxell
has introduced 46-, 60-, and 90-minute MX-
series pure-metal-tape cassettes using the
metal-tape bias setting and 70-microsecond

(Continued overleaf)
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.L1soN: Five $160/168

price varies with Shipping distance

directly for literature which includes complete specifi-

$441 each. Visit your Allison dealer or contact us
cations.

animprovement by one order of magnitude in the accu-
Allison Acoustics manufactures six models of Room
Matched loudspeaker systems priced from $125 to

racy of the reproduced sound field.

equalization. Also claimed for the MX Met-
axial series of tapes is minimal coating shed-
ding, an 8-dB increase in high-frequency
headroom, and a 2-dB increase in mid- and
low-frequency headroom compared with con-
ventional top-of-the-line cassettes. The for-
mulation employed provides optimum results
over a wide range of bias settings. Prices: MX
46, $11.25; MX 60, $12.50; MX 99,
$14.95.
Circle 124 on reader service card

crosecond or Dolby-B 25-microsecond pre-
emphasis. Simple screwdriver settings adjust
for the standard Dolby-level tone. Claimed
noise reduction is greater than 9 dB (CCIR/
ARM weighted). Distortion is 0.05 per cent,
and signal-to-noise ratio is 79 dB at Dolby
level. Output at clipping is about 18 dB above
Dolby level. Dimensions are 812 x 2V x 4
inches. Price: $99.50. Integrex, Inc., Dept.
SR, P.O. Box 747, Havertown, Pa. 19083.
Circle 126 on reader service card

Versatile Korg
Electronic Pitch Pipe

O The Korg WT-12 imported by Unicord
generates five octaves of chromatic pitch ref-
erences and will show instrument mistunirg
over a scven-octave range. A tuning meter
displays pitch variation in hertz and cents
(hundredths of a semitone). The 1-pound
unit has a built-in microphone and speaker,
meter light, calibration controls, and direct
inputs and outputs. It measures 8 x 1'2 x 4
inches and comes with an earphone, a.c.
adaptor, four AA batteries, and a carrying
casc. Price: $210. Unicord, Dept. SR, &9
Frost Strect, Westbury, N.Y. 11590.
Circle 125 on reader service card

i 1 desodn onty
1 [

Philips Timer/Clock
For System Control

O The Philips AH 080 microprocessor unit
controls components, turning them on and off’
at preset times. The available programming
options include automatic switching over a
seven-day period, repeated switching at the
same time every day, switching after selected
time intervals, and 1-hour switch-on at any
chosen time. A separately controlled output
has a S-ampere capacity for switching high-
power amplifiers. Up to twenty different on-
off switching operations can be stored in the
AH 080’s memory, which is protected from
power-line failures by a 9-volt battery. Pro-
gramming is aided by a four-digit LED clock.
The rack-mountable unit measures 19 x 234 x
13%s inches. Price: $209.95.
Circle 127 on reader service card

ALLISON ACOUSTICS INC 7 Tech Circle, Natick, Massachusetts 01760

Decoder for Dolby-B
Broadcasts and Tapes

In 1954 Edgar Villchur, by means of his revolutionary
o acoustic suspension design, demonstrated the advan-
tem rather than as separate components. Today,
nearly all loudspeakers embody this concept. Roy Alli-
son (a professional associate of Mr. Vilichur for many
years) has now extended the “system” one logical step

TDK High-sensitivity
Normal-bias Cassette

tages of treating the woofer and its enclosure as a sys-
further, to include the listening room itself. The resultis

ALLISON.

CIRCLE NO. 1t ON READER SERVICE CARD

From Integrex

O The Integrex Model DFM unit will de-
code Dolby-B FM broadcasts and prere-
corded tapes. The self-powered device accom-
modates tuners with either standard 75-mi-

O TDK's Optimum Dynamic (OD) tape is a
ferric-based formulation that takes “normal”
ferric bias settings and equalization (120 mi-
croseconds). The OD tape’s maximum output

(Continued on page 16)
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If you want a frequency sesponse with more dynamic sange and = - @
more _hlgl-end ex:ension, you'll want nothing less than metal Chnlcs
tap +And for about $380 there are many metal tape decks to : ;
pose from. But if you want more than just metal, you'll want
g ghat most other oompa‘ably priced decks don’t give you.The
> heads and double DAl in Technics RS-Mé3.
e The R€-M63’s 3-head configuration lets you do whkat most f
other cormparably pricec cecks don’t: Manitor your recordings
while youfre recorzling. And, since our separate HPF record 3
" and playkackheads are pracisely gapped and enclosed in a
: sungle%o@ng, yo.l won t get azimuth error. What you will get
is apextremely wide frequency response with CrOtape and
- an incred bly high response with metal tape.

= ’-f' K I Wow and Flutter }'rcqu‘ency Response i S/N
3 20Hz-20kHz{métal) | E
0.05%WRMS . 20Hz18kHz(FeCr/Cr0;) | 67 dB Dolbein
20Hz-17kHz(normal)

As good as that sounds, double.Dolby will make it sound
even betser, because ther= are separate Dolby circuits for
recording and playback.So you can monitor your tapes with
the full effects of Dolby Noise Reduction. That means a lot
when it comes to accurzte recordings.

So do the RS-Mé63's fluorescent (FL) bar graph mezers.
Especiall» when it comes 10 dynamic range. Because with their
device atzack time of just 5-millionths of a second, thay can
respond #o the most suddien musical transients.

To help you make the most of all this performance, the
RS-Mé3 has a fine bias adjustment, so you can get the most
out of allkinds of zape. And you'll spend more time listening
to music and less time searching for it, because we indude the
memory features you need. Like auto-rewind, atto play and
rewind auto play.

_ Jechnizs RS-Mé3=The only deck to consider when you
consider what you get for the price.

=Recommendesd price for Texhnics RS&MB53, but actual price will be set by dealers.
T Dolby is a tracemark of Dobby Laborstaries. CIRCLE NO. 54 ON READER SERVICE CAR

efore you spend $380°on a
nmtal lape deck, make sure it has
double Dolby.
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it sounds
like music.

Interface:C Series !
is the fulfiltment of
our six-year asso-
ciation with optimasly
vented speakers based
on the theories of
A.N.Thiele - speaker
designs first introduced
by Electro-Voice in t973.
The Interface:C offers
you a unique combinaticn
of high efficiency and
high power capacity — the
only way to accuraiely
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

The SuperDome™
tweeter, an E-V exclusive,
and the VMR™ vented
midrange driver, tha first
to apply optimally vented
design to mid frequer-
cies, ensure your music
is reproduced witheut
the coloration normally
found in other high-
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub-
woofer assemblies.

When you spend 1,000
for a speaker system,
get your money’s worth.
Audition the Interface:C
Series Il at your nearest.
Interface dealer. If you
want a speakerthat
sounds like music,the
Interface:C Series il is
the one you It buy.

Eieclro'volce

a gui&m company
B0 becrl Street Buchanan, chhtgan 49197 <
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level is said to be 3 to 4 dB higher than that of
standard normal-bias -tapes in the mid and
low frequencies and 5 to 6 dB higher at the
high end. Coercivity has been set at 370
oersteds and remanence at 1,550 gauss. The
cassettes come in C-60 and C-90 lengths.
Prices: C-60, $4.70; C-90, $6.60.
Circle 128 on reader service card

Soundcraftsmen
Preamp Includes
Ten-band Equalizer

O Soundcraftsmen’s SP4001 signal-proces-
sing preamplifier incorporates a ten-octave
stereo equalizer along with two external
processing loops, a switchable infrasonic fil-
ter, and front-panel switching for two tape
decks, two individually amplified phono in-
puts, a tuner, and an auxiliary source. The
switching allows tape-to-tape dubbing and
monitoring with or without signal processing.
The phono preamps have a rated signal-to-
noise ratio of 97 dB, a frequency-response ac-
curacy of 0.5 dB, and less than 0.01 per
cent total harmonic distortion (THD). The
equalizer and line-amplifier sections have a
signal-to-noise ratio (S/N) of 105 dB (A-
weighted), THD of less than 0.007 per cent,
and frequency response of =0.25 dB from 20
to 20,000 Hz. The unit comes with a walnut
case and a test record. Price: $549.
Circle 129 on reader service card

Apt Power Amplifier
Has 3-dB Dynamic
Headroom

O The Apt 1 power amplifier includes an ad- *

justable power supply which preserves the

16

unit’s 3-dB dynamic headroom into 4- to
8-ohm loads while enabling it to drive any
loudspeaker loads from 2 to 10 ohms. New
driver and output-stage designs are said to of-
fer low steady-state and dynamic distortion
performance without conventional protection
circuitry. The amp’s average continuous-
power rating is 100 watts per channel into
either 4 or 8 ohms at less than 0.03 per cent
total harmonic distortion (THD). Frequency
response is within +0, —0.5 dB from 10 Hz
to 30 kHz, and transient intermodulation dis-
tortion (TIM) is less than 0.006 per cent. The
slew factor is greater than 10 and output
noise is less than 80 dB below | watt. Other
features include relay muting/short-circuit
protection, LED overload indicators, direct-
coupled design, and a rack-mount option. The
Apt 1 measures 3% x 17 x 104 inches and
weighs 22 pounds. Price: $641 in the East;
$656 in the West.
Circle 130 on reader service card

Lightweight Phones
From Superex

O The driver elements in the Superex TRL-
88 incorporate Mylar-film diaphragms in
conjunction with high-energy samarium-co-
balt magnets. This combination is said to ex-
tend high-frequency response. Extended low-
frequency response has been achieved by slot-
tuning of the headphone shell and by decreas-
ing the thickness of the foam between the ear
and the diaphragm. Overall response is rated
at 18 to 20,000 Hz, with distortion under 0.5
per cent at 400 Hz with a 100-dB sound-pres-
sure-level output. Impedance is a nominal
100 ohms and weight is 4Y4 ounces. Price:
$49.95. Superex Electronics Corp., Dept. SR,
151 Ludlow Street, Yonkers, N.Y. 10705.
Circle 131 on reader service card

(Continued on page 18)
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You're standing in an open field. Suddenty
there's music from all directions. Your bones
resonate as if you're listening to beautiful
stereo music in front of a powerful home stereo
system.

But there’s no radio in sight and nobody else

hears what you do. It's an unbelievable
experience that will send chills through your
body when you first hear it.

AROUND YOU

And nobody will know you're listening to a
stereo. The entire sound system is actually
draped around you like a scarf and can be
hidden under a jacket or worn over clothes.

The Bone Fone is actually an AM/FM stereo
multiplex radio with its speakers located near
your ears. When you tune in a stereo station,
you get the same stereo separation you'd
expect from earphones but without the bulk
and inconvenience. And you also get some-
thing you won’t expect.

INNER EAR BONES

The sound will also resonate through your
bones—all the way to the sensitive bones of
your inner ear. it’s like feeling the vibrations of
a powerful stereo system or sitting in the first
row listening to a symphony orchestra—it's
breathtaking.

Now you can listen to beautiful stereo music
everywhere—not just in your living room.
Imagine walking your dog to beautiful stereo
music or roller skating to a strong disco beat.

You can ride a bicycle or motorcycle, jog
and even do headstands—the Bone Fone
stays on no matter what the activity. The Bone
Fone stereo brings beautiful music and con-
venience to every indoor and outdoor activity
without disturbing those around you and with-
out anything covering your ear.

SKi INVENTION

The Bone Fone was invented by an
engineer who liked to ski. Every time he took a
long lift ride, he noticed other skiers carrying
transistor radios and cassette players and
wondered if there was a better way to keep
your hands free and listen to stereo music.

So he invented the Bone Fone stereo. When
he put it around his neck, he couldn’t believe
his ears. He was not only hearing the music

and sterec separation, but the sound was
resonating through his bones giving him the
sensation of standing in front of a powerful
stereo system.

AWARDED PATENT

The inventor took his invention to a friend
who also tried it on. His friend couldn’t believe
what he heard and at first thought someone
was playing a trick on him.

The inventor was awarded a patent for his
idea and brought it to JS&A. We took the idea
and our engineers produced a very sensitive
yet powerful AM/FM multiplex radio called the
Bone Fone.

The entire battery-powered system is self-
contained and uses four integrated circuits
and two ceramic filters for high station select-
ivity. The Bone Fone weighs only 15 ounces,
s0 whenworn over your shoulders, the weight
is not even a factor.

BUILT TO TAKE !IT

The Bone Fone was built to take abuse. The
large 70 millimeter speakers are protected in
flexible water and crush resistant cases. The
case that houses the radio itself is made of
rugged ABS plastic with a special reinforce-
ment system. We knew that the Bone Fone
stereo may take a great deal of abuse so we
designed it with the quality needed to with-
stand the worst treatment.

The Bone Fone stereo is covered with a
sleeve mace of Lycra Spandex—the same
material used to make expensive swim suits,
so it's easily washable. You simply remove the
sleeve, dip it in soapy water, rinse and let the
sleeve dry. If's just that easy. The entire
system is also protected against damage from
moisture and sweat making it ideal for jogging
or bicycling.

The sleeve comes in brilliant Bone Fone
blue—a color designed especially for the
system. An optional set of four sleeves in
orange, red, green and black is also available
for $10. You can design your own sleeve using
the pattern supplied free with the optional kit.

YOUR OWN SPACE
Several people could be in a car, each tuned

to his own program or bring the Bone Fone to a
ball game for the play by play. Cyclists,

STEREO BREAKTHROUGH

BoOne
Fone

A new concept in sound technology
may revolutionize the way we
listen to stereo music.

The Bone Fone surrounds your entire body
P 3%*‘ with a sound almost impossible to imagine.

joggers, roller skaters, sports fans, golfers,
housewives, executives—everybody can find
a use for the Bone Fone. It's the perfect gift.

Why not order one on our free trial program
and let your entire family try it out? Use it
outdoors, while you drive, at ball games or
while you golf, jog or walk the dog. But most
important—compare the Bone Fone with your
expensive home stereo system. Only then will
you fully appreciate the major breakthrough
this product represents.

GET ONE SOON

To order your Bone Fone, simply send your
check or money order for $69.95 plus $2.50
postage and handling to the address shown
below. (lllinois residents add 5% sales tax.)
Credit card buyers may call our toll-free
number below. Add $10 if you wish to also
receive the accessory pack of four additional
sleeves.

We'll send you the entire Bone Fone stereo
complete with four AA cell batteries, instruc-
tions, and 90-day limited warranty including
our prompt service-by-mail address.

When you receive your unit, use it for two
weeks. Take it with you to work, or wear it in
your car. Take walks with it, ride your bicycle or
roller skate with it. Let your friends try it out. If
after our two-week free trial, you do not feel
that the Bone Fone is the incredible sterec
experience we've described, return it for a
prompt and courteous refund, including your
$2.50 postage and handling. You can't lose
and you'll be the first to discover the greatest
new space-age audio product of the year.

Discover the freedom, enjoyment, and
quality of the first major breakthrough in
portable entertainment since the transistor
radio. Order a Bone Fone stereo at no
obligation, today.

0 PRODUCTS
- THAT
o W THINK

Dept. SR One JS&A Plaza
Northbrook, Ill. 60062  (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
Inlllinois Call.......... (312) 564-7000

©JS&A Group, Inc.,1979



details..A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that

you may ever want . , . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
you with less music for your record and tape
budget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no “‘agree-to-purchase’ obligations of any kind.

DISCOUNTS OF 43% TO 73%
off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we’'ll get it for you.

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, baliet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDEND

CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.,

NEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%.

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service,

QUICK SERVICE
same day shipping on many orders . . .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES

on all products and services,
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-

bership club that guarantees tremendous dis-

counts on ali stereo records and tapes and

lets you buy what you want . . . when you want
. . or not at all if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

- -

L, DISCOUNT MUSIC CLUB. INC_ 9.0380

= 650 Main Street, New Rocheiie N ¥ xosux:
1 1
i1 NAME 1
1 |
[ 1
|} ADDRESS ]
1] ]
] i
§ CiTY 1
] ]
i 1
§ STATE ZIP |
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lew Autosound Products

latest audio equipment and accessories

Altec Lansing’s
Car-stereo Speakers

[J Featured in Altec’s new line of loudspeak-
ers for use in automobiles is the 6x9-4A Du-
plex. The unit incorporates a high-frequency
driver mounted with a 6 x 9-inch wide-range
speaker, making up the two-way “Duplex”
configuration for which Altec has been
known for many years. Utilizing a shallow
magnet structurc, the entire assembly, sup-
plied in its own small cabinet, can be
mounted in a car door with only 1% inch of
inside space required; it can also be mounted
under or on top of a recar package shelf. The
full depth of the unit is 312 inches. Maximum
acceptable amplifier power is 40 watts, with a
frequency response of 80 to 18,000 Hz +6
dB and a sensitivity of 1 watt for a 95-dB
sound-pressure level at 1 meter. Nominal im-
pedance is 4 ohms, with crossover at 5,000
Hz. The unit measures 62 x 9% x 32 inches.
Price: $159.95 per pair.
Circle 132 on reader service card

Car-stereo Tape
Player from Aiwa

O Model CT-1060Y, one -of three such
players being introduced by Aiwa, is an un-
der-dash unit featuring automatic or manual
cassctie reverse at the end of its run. The fast-
forward and rewind controls lock while in
use, and in these modes the cassetie automat-
ically cjects when the end is reached. Turning
off the car’s ignition will also cause a cassetts
to be ejected. With a power output of 7 watts
per channel, the CT-1060Y operates from a
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12-volt d.c. power source, negative ground.
Wow and flutter are rated at 0.28 per cent
(wrms), and signal-to-noise ratio is 45 db.
Frequency response is 40 to 10,000 Hz, and
fast-forward and rewind times are both 100
seconds for a C-60 tape. The unit weighs just
over 2 pounds, and it measures 52 x 1% x 6%
inches. Price: $120.
Circle 133 on reader service card

Sound Concepts’
Ambiance-restoration
System for Cars

[0 The Sound Concepts “Concert Machine,”
available either in the self-contained Model
ADI1060 or in the remote-control Model
ADI1070 (shown), is claimed to help an exist-
ing car-sterco system re-create the sound of
the hall where source material was recorded.
The units are connected between the existing
system’s rear-speaker outputs and the rear
speakers (which must be added if not present
already). Power and grounding connections
are required, but no additional electronics
since the amplifiers are built in. The signal
output to the rear speakers is electronically
dclayed and bass-boosting frequency-com-
pensation is supplied. Output power is 7 watts
per channel into 3.2 ohms, and the delay time
is variable from 10 to 70 millisecconds.

The ADIO70 must be used with the
1060RC remote-control unit, a single-shaft,
three-function device supplied with mounting
bracket. If desired, the 1060RC may also be
used with the self-contained AD1060, though
it is not required. Dimensions: AD1060, 2V/s x
7 x 72 inches; ADIO70, 17 x 43%& x 7%
inches. Prices: AD1060, $300; AD1070 (in-
cluding remote-control unit), $290; 1060RC
scparately, $40. Sound Concepts, Dept. SR,
P.O. Box 135, Brookline, Mass. 02146.

Circle 134 on reader service card

NOTICE: All product descriptions and specifications
quoted In these columns are based on materials sup-
plied by the manufacturers.

Domestic inflation and fluctuations in the vaiue of the
dollar overseas affect the price of merchandise import-
ed into this country. Therefore, please be aware that
the prices quoted in this issue are subject to change.
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A. HOUSE
Students, pay attention. A house is
a big, square box with many sur-
faces which absorb and reflect
sound, in varying degrees.
Designing speaker systems to
perform superbly in such an envi-

ronment (which Avid already does) "‘:"

requires experience and techni-
cal expertise. But when one starts
out to design speaker systems for
cars, not all experience gained
with A. is transferrable to B.

B. CAR
A car is also a box, sort of. But with
a different shape, and different
reflective and absorptive surfaces.
And, a lot of problems not asso-
ciated with houses. Cars move.
And make noise. And vibrate.
Thus, one who attacks the car-
speaker-design problem as if it
were a house-speaker-design
problem is making a big mistake.
Listen to what is on the road thése
days and discover how many
expensive mistakes are being
made in the name of car stereo.

w d M . [ S

A Short Course

C. DRIVER ¢
That's you. The edu-
cated listener whose ears are
accustomed to the finer sounds in
life, found most often only in your
living room. Wouldn't it be nice

if you could get such great sound
in your car? Well, now you can.

D. EXPERT DRIVERS
That's what we make. Speakers
designed for your car, not adapted
from your living room. We've
spent many years (not to mention
lots of money) perfecting the
research which has provided the

Study Sheet
Expert Continucus Frequency Suggested
Driver Type Components Impedance Power Capacity Response Price
Wide range " 4 60 Hz to 8kHz .
RD-5 i — 415" cone ohms 50 w + 5B $60/pair
Full range  6"x9" woofer 70 Hz to 16kHz .
LT rear deck 1" whizzer cone O o +5dB $60/pair
2-way 415" woofer 60 Hz to 20kHz ;
LT rear deck 1" soft dome tweeter LRI e +5dB $175/pair
2-way 6" woofer 50 Hz to 20kHz .
LRV rear deck 1”7 soft dome tweeter LGIID 1l +3dB $225/pair
10+ Combines the Model 10 and RD-5 50 Hz to 20kHz
System  for the ultimate 4-driver system Gk HEYL +3dB $275/system

principles upon which our drivers
are built. Simply put, Avid’s Expert
Drivers perform better than
others because we’ve isolated the
obstacles to good car speaker per-
formance and designed around
them.

This is your homework. But the
real test is waiting for you at your
Avid dealer. See him soon, or send
for your free Drivers Manual.
Write Avid Corporation, 10 Tripps
Lane, East Providence, RI 02914.

AVID
ert Driers”"

The AVID 10 + System
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n"dio new’ Viewsand Comment

By David
Ranada

GOOD NEWS: DIGITAL-RECORDING STANDARDS

THE recording industry’s first digital-audio
standards have just been promulgated,
and with them comes a host of questions con-
cerning the future of audio. The standards
come from the Electronic Industries Associa-
tion of Japan (EIAJ) and are contained in
their technical file STC-007: *“‘Consumer
Use, PCM Encoder-Decoder.” Reading this
rule for digital-audio/videotape-recorder
adaptors leads one to conclude that much of
what has been assumed or taken for granted
in the audio world may change radically with
the coming of digital-audio/video technology.
Such a change could involve some of the most
fundamental assumptions about stereophonic
high-fidelity music reproduction.

There is room for only a very short summa-
ry of the standard here—perhaps just as well,
for “full disclosure” would bring up a really
big question: Are you, as an audiophile and
music lover, willing to make the considerable
investment in time, trouble, and brainpower
it would take to learn what digital-audio
technology is all about? Not only is the VTR-
adaptor standard full of highly technical de-
tail couched in highly technical language and
advanced mathematics, but it presupposes
that its readers already have some knowledge
of sampling theory, error detection and cor-
rection codes, digital electronics, digital sig-
nal processing, and even television theory!

To start, all EIAJ-compatible digital-audio
adaptors for consumer use (consumer in this
case being high-end audiophiles or semipro-
fessional recordists) will utilize fourteen-bit
linear encoding. This means that the recorder
will assign one of 16,384 (2 to the 14th pow-
er) binary numbers to the instantaneous
“height” of an infinitesimal *‘slice” of the in-
put waveform for recording. [The situation is
even more complex than this because several
announced adaptors actually do not use four-
teen-bit encoding. Instead, twelve-bit “float-
ing-point” converters are used with their out-
puts digitally converted to fourteen-bit linear
for recording. This is owing to the present
state of semiconductor technology: fourteen-
bit linear converters are difficult and expen-
sive to make. (Technically speaking, we are
already, as you can see, in very deep.)]

What does this numerology mean to the
ear? It means that any recording made with
these adaptors, if it is made without any pre-
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emphasis and de-emphasis, will have a signali-
to-noise ratio /imited by the mathematics of
the technique to 86.04931 dB, give or take a
few millionths of a decibel. The physical lim-
itations of real electronics systems degrade
this figure somewhat, so the few adaptors ar-
nounced so far have signal-to-noise ratios of
about 85 dB.

The second major specification of the new
standard is a sampling rate of 44.056 =0.005
kHz. This is the rate at which the audio sig-
nal is “A/D converted” from a continuously
varying voltage (Analog) to a binary number
(Digital) during recording, and vice versa
during playback. The mathematics of sam-
pling theory are inexorable: you cannot re-
cord a signal correctly if its frequency ex-
ceeds one-half the sampling rate; in this case,
the limit is 22.028 kHz. Again, the physics of
real-world electronics lowers the theoretical
highest frequency in practice to around 20
kHz, traditionally the highest audible fre-
quency handled by hi-fi hardware.

Note that the signal-to-noise and frequen-
cy performance of a digital-audio system has
built-in limitations established by the mathe-
matics and the physics of the choices made in
its design. This is a fundamental change in
the traditional concept of continuing progress
in audio performance. There can be no
“progress’ in any standardized digital-audio
system beyond that permitted by the mathe-
matics of sampling theory and the physics of
electronic devices.

Do not, however, misinterpret this caveat
as a plea for no standardization, a call for a

marketplace free-for-all. Far from it. The
EIAJ standard is a welcome (and necessary)
first step in the eagerly awaited arrival of
domestic digital-audio systems which will ul-
timately deliver us from the problems of ana-
log disc and tape imperfections. There will
have to be a standard for any domestic sys-
tem too, and the EIAJ standard is a good
start, one with more than enough dynamic
range and frequency response to satisfy
everyone but... well, lunatic-fringe audio
perfectionists.

The ultimate standard for domestic all-
digital audio discs is still undefined, but it
will probably be based, for economic as much
as for technical reasons, on STC-007. If the
present very high costs of digital audio are to
drop as the prices for digital watches and
pocket calculators did, their electronic in-
nards must be condensed into large-scale in-
tegrated circuits. It is already technologically
feasible for the digital portions of a digital-
audio adaptor to be embodied in one or two
integrated circuits. All it would take to make
it a reality is the promise of a large market,
and that will come only with a digital-disc
standard. The experience gained with the
EIAJ standard adaptors will speed the devel-
opment and adoption of an even more refined
set of guidelines for the future.

The third important set of parameters
fixed by STC-007 is for the digital signal’s
error-correction, -concealment, and -detec-
tion formats. The standard defines the con-
struction and application of a three-level er-
ror-detection/correction technique that ena-
bles a digital tape recorder to automatically
detect and correct errors in the coded infor-
mation as it comes off the tape.

The standard does not define, however, ex-
actly what an adaptor is to do when it detects
an uncorrectable error. Thus, the necessary
electronic processing of error concealment is
a field left wide open for different designs—
with possible audible differences resulting
from them. However, error concealment
should be needed rather infrequently, so the
sonic attributes of any good concealment sys-
tem might have little to do with the sonic
quality of the recording system as a whole.
But if competition in the digital field gets
stiff, and if there is no standard for error con-
cealment, this is one of the areas which will
undoubtedly come up for discussion, in the
process lending itself to the excesses of adver-
tising hype.

T appears to me that, with digital recording
ing and playback, the entire reproduction
chain—except for microphones, loudspeak-
ers, listening rooms, and ear-brain systems—
can be effectively removed from the list of
major sonic-reality-distorting devices. In our
pursuit of the Holy Grail of perfect “you-are-
there” reproduction, emphasis must now fall
on the three transducers in the recording
chain: the ears (1) that interpret the signals
picked up by the microphones (2) and played
through the loudspeakers (3). Psychoacoustic
research may reveal that such fidelity is im-
possible to achieve employing conventional
microphone techniques and only two conven-
tional loudspeakers in a conventional room.
But adding extra channels and/or complex
psychoacoustic signal processing will be rela-
tively easy with digital technology, provided
the digital standard used allows for them.
Quad (or quint, sex, or sept) may not be dead
after all. ad
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| Hint: It's the same brand that developed the only
normal bias tape specifically designed for today’s
high quality decks. The result is a premium tape
that can be driven harder and can deliver more

headroom than any other normal bias tape.

akes the .~
reference standar< for ,
all high bias tapes? |

Hint: It's the same brand that makes a pure chromium i y
dioxide tape with the best signal-to-noise ratic and lowest
inherent tape noise of any high bias cassette tape.
It provides the closest performance to metal tape
available today at half the price.

mcakes Europe’s
jest selling tape?

Hint: It's the same brand that developed a premium
double coated cassette tape. With a ferric oxide layer
for superior low and mid frequency reproduction,
and a pure chrome layer for the best highs,
This combination is ideally suited for
both car and home stereo systems.

This is who.

Perhaps youve already discovered the superiority
of the BASF Professional Series. Or perhaps, like
many Americans, youve vet to try these three
premium quality cassette tapes. But one thing is
certain. Anyone who hasnt heard of BASF yet... will,

Never heard of it? You will.



THE ONE-STOP
MUSIC SHOP
AT WHOLESALE PRICES

THIS MONTH’S
Sl_l_PER SPECIALS‘

) moneerx
CASSETTE IN-DASH
WITH RADIO

A 0
CASSETTE IN-DASH
WITH RADIO

FT-2400 22490 b 4000 5129 90
7489 13950 P 3200 152 50
FT 646 154 90 €P-5005 144 90
FT-1499:2 16490 Eo3000 154 90
F12495 1950 4pag0s 154 90
F1-642 990 [ B000

1644 90

106

CASSETTE UNDERDASH
F1-1400 § 9590
FT-1405 114 90

KPX-SODO %
JENSEN %
1001 (6x9 CASSETTE UNDERDASH o
Separites) $94 50
41065 (615 Tnax- N’ ?9“ 79 90
50 Walls) 6250 P37 84 90
J1033 (649 Triax 11+ xr-zsn 104 90
100 Watts) 7850 KP-500 129 90
JHU! (Axvo Triax- HP.575 99 90
) 2o o s
1130 mornaxu- 176
! 3 i tis) 7850 KP-88GC 109 90
s (5% "t asc KPX-600 129 90
atts) 6250 KP-I07G
1124 (5% Tnax Il- FOWER AMPS/E(]UAUZERS
alts) . 7850 a0-312 (12 Watts)
41069 (6x9 Coax- A0320(20 ot it 90
45 Watts 3950 AD-360(70 Watts 139 90
J1037 (6x9 Coax AU-30 (5 Band Eq ) 4 90
0 Watts 5850 AD-50 (5Band Eq ) 159 90
J1077 (5% Coax GM-12 (12 Watts) 3t 90
atls} 3950 GM-40 (20 Watts) 2 90
J1041‘x5‘/4 Coax H- GM-120 (120 Wans) 129 90
75 Watts) 48.50 {7 (7 B 129 90
We carry the fult line of car - ngﬁg SPEAKERS 3 oWPR
equipment by suchnames as| 1 i3 Teeter % son
Sanyo, Craig, Marantz, T5-168 Three Way 84 90/PH
Pioneer, Jensen & Audiovox. [ [38315x0conn e
Write for free catalog. TS X5 2 Way Surface 89 SO/FH
TX-X92 Way Surface 134 S0/PH

CASETTE TAPES
ot Grand Master 1I C-50

w

REEL-TO-REEL TAPES

Am I_eoc Gr?r&d Master | C-90 % ; gcolcn 1 180%2
RAST Pro 1 or Il C-90 299  Scotch 207 180
FualXlor Il C 90 299 TOKL-1800 1800 FT
439 VIDEQ TAPES
%ﬂ BETA FORMAT
258 TDKL-500(2 Hour) 12 95
535 SonyL-500 (2 Hour) 1295
193 Fun L-500 (2 Hour) 1295
165 Oc0tch L-500 (2 Hour) 12 50
290 Soay L-750 (3 Hour) 17 50
293 VHS FORMAT
168 Maxel T-120 (4 Hour) 1795
245 TOKT-120 (4 Hour) 16 95
343 JVCT-120 (4 Hour) 16 50
2 15 Fup T-120 (4 Hour) 16 95
18 Scotch VK-250 (4 Hour) 16 50

MINIMUM ORDER 12 TAPES-100% GUARANTEED
Cal/ or wnte for super low pnces on Maxell tapes

,¢§oov$‘°°°

Slsu=E=]

AT-1484 4750 WISType N - 84 91
a1-1254 32,50 WIS Typelll 62 50
MEGHE

@ PICKERING

X$V/5000
XSV/3000
XV1§/750
XVIS/625
0. XVI&400
P/AC

W":‘i‘;‘i«w
zo‘9 44

1] SCWASH £ R
Camplele System

34 95
Dlscor amzer 985 - HEADPHONES
. Koss Pro 4AA
160z O3 Refil 10 85 Kozs Pro 4AAA
Zerostat Anfi-stalic Gun 14 95
Koss HVI/LC 3450
SC 1 Stylus Cleaner 495 Koss HYV/A 3150
Disctoot 15.95 i
— 7 Sennheiser HD414 42 50
Fuzzbus!erllRadarDe(eclov . ..82.90 Senaheiser HD424 64 50
Beam Box FM-8 A 34.50 Sennheiser HD420 49 50

Beam Box FM-10 Anlenna Sennheiser HD430

e

Pp,Rod\ Jazz R&B

AlL798 List....... $4.99
AlLB98 List...... $5.49
All 9.98 List . $5.99
50c additional for cassette or 8 track, please specify-

Minimom order- . $25,00
WE STOCK THE COMPLETE SCHWANN CATALOG.

HOW TO ORDER: For immediate shipment, sand money order or
coritiad chack. Two wesks dslay on perzonai checks. Please add
$3.50 por order for shipping & handling ($6.50 for orders outside
continental U.S.) N.Y.S. residents add tax. Paymant must be inU.S.
dollars only. No £.0.0.’s. All merchandise 1086 guaranteed, brand
new & factory fresh.

33 PARK ROW, DEPT. SR, NEW YORK, N.Y. 10038
TO ORDER: CALL MON-SAT 9AM-6PM EASTERN TIME

TOLL FREE (800} 221-8180

ALL OTHER MATTERS: CALL (212) 7328600
CALL OR WRITE FOR FREE 120 PAGE CATALOG
CIRCLE NO. 22 ON READER SERVICE CARD
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Fluttering Meters

I own a 60-watt-per-channel receiver
Q « and a new turntable. I had the receiver
serviced for a “bad ground” when one chan-
nel lost all sound. Just prior to the loss of
sound, the power meters on the receiver
SAuttered wildly past 5 watts output. Now,
again, I have the problem of fluttering
meters, and I can’t put the volume past 5
watts since the fluttering also comes through
the speakers. This happens only on phono,
the FM plays fine at any volume. Can you
tell me the cause of this flutter on my
meters? Is the “bad ground’ going to put one
side out again?
JON WARNER
Janesville, Wis.

Long-time readers of this column proba-
A. bly recognized the described symp-
toms long before they finished Mr. Warner’s
letter. The problem is not in the amplifier; the
fluttering meters are simply indicating a
classic case of acoustic feedback, which in the
past I've called the most unrecognized or
misdiagnosed problem in hi-fi.

Acoustic feedback occurs when, for some
reason, the sound output of your speakers
gets back to your turntable and produces
enough vibration that the phono stylus picks
it up along with the record-groove modula-
tion. The resulting signal is sent to the speak-
ers, then fed back to the turntable, which
sends it to the speakers, which feed it back to
the turntable, which . . . etc. The only cure
for acoustic feedback is to break the feedback
linkage at some point in the chain.

Since you have a new record player, it
would probably be wise as a first step to
check your turntable to see if the “transit
screws” have been properly removed or loos-
ened. (They areinstalled by the manufacturer
to keep the turntable assembly from jiggling
itself to pieces during shipment. The turnta-
ble’s instruction sheet will tell you where they
are.)

Isolate the turntable from the speakers as
well as you can by making sure that they are
not sitting on the same shelf or piece of
furniture. Try relocating the turntable and/
or the speakers physically, since you may
have an odd or unpredictable coupling path in
the room.

And finally, there are perhaps a half-dozen
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acoustic isolators on the market that work
with varying degrees of success for different
types and sources of acoustic feedback. All of
them are worth trying, but given their various
operating principles and frequencies, which
may not be addressed to your particular
problem, it would be best to locate a dealer
who will let you try out whatever isolators he
stocks with a money-back arrangement if
they don’t cure your problem.

Voice-coil Impedence

[ understand from the Hirsch-Houck

v Labs test reports that the rated im-

pedance of a speaker system varies consider-

ably from the manufacturer’s specified 4 or 8
ohms. What is the reason for this?

CHARLES HENDERSON

Salt Lake City, Utah

Since the voice coil of a speaker, like any
A » coil of wire, has inductance, it also has
a higher impedance at higher frequencies.
The impedance of a speaker system therefore
starts to rise (unless the manufacturer has
taken steps to prevent it) somewhere around
400 Hz.

There is another sharp rise (perhaps five
times the nominal impedance) at the woofer’s
in-box resonant frequency. The reason for
this rise is rather complicated. When a voice
coil is driven by an incoming signal it simul-
taneously generates a ‘“back voltage.” This
back voltage appears because the voice coil
moving in the magnetic gap acts as an electri-
cal generator. Since the back voltage opposes
the incoming signal, the electrical effect is
identical to that caused by an increase in
voice-coil impedance. Well-designed speaker
systems deal with this low-frequency reso-
nance by damping or other means so as to
provide the designer-preferred compromise
between the flattest and most extended bass
response for a given enclosure.

Bass Processing

In searching for a signal-processing
« device for my system, I've become
quite confused over a number of matters. I
own very good equipment, but the acoustic
character of my listening room causes the
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mid- and low-bass frequencies to be reduced
substantially. I have considered several al-
ternatives to compensate for this: (a) a
dynamic-range expander, which many audio
dealers say would remedy the problem bet-

ter than an equalizer, (b) a graphic equalizer;
or (¢) a parametric equalizer, which, accord-
ing to a different source, is much more
flexible than the graphic kind.

With each of these processors receiving
“equal billing” from audio dealers in my
area, my questions are: What are the advan-
tages of a range expander over an equalizer,
and vice versa? And if parametric equalizers
really are more flexible, why aren’t they
more popular than the better-known graphic
equalizer?

DouGrLAS GORDON
Ringgold, Ga.

Offhand, I can’t imagine what acoustic
A. situation would cause a loss in both
mid- and low-bass frequencies in a normal
listening room, but for the sake of the discus-
sion T'll accept your description of the prob-
lem. Before you start investigating additional
compensating electronics, however, I would
suggest that you try moving your speakers
closer to the room walls and corners. This
may restore some of the missing bass. You
might also try adjusting your amplifier’s bass
control(s) (and the turnover frequencies, if
possible) to determine if some amplifier bass
boost might not alleviate the problem.

Perhaps I'm “reading in,” but I sense a bit
of an effort to rationalize the purchase of
additional equipment! (I recognize the symp-
toms from personal experience; 1 suffer from
the same progressive, accumulative disease
when it comes to photographic equipment.)
Be that as it may, here are my best answers:

A dynamic-range expander is intended to
do just that: the low-/evel (not low-frequen-
cy) signals are further reduced in volume,
and the loud signals are raised in volume. The
net result is an expansion of the dynamic
range (the range from the softest to the
loudest sounds) and usually some improve-
ment in the signal-to-noise ratio. Since
dynamic-range expanders do not affect the
frequency balance of the signal (except per-
haps psychoacoustically through the Fletch-
er-Munson effect), I can’t see how one could
restore any missing bass.

Either a parametric or a graphic equalizer
would provide the desired bass boost, with
these differences in operation: The paramet-
ric type is designed to home in on and apply a
boost or cut to a specific and fairly narrow
band of frequencies. For that reason, a para-
metric equalizer is difficult to use to best
advantage without some sort of spectrum
analyzer to display its acoustic effect. The
graphic equalizer, on the other hand, pro-
vides boost or cut in (usually) octave-wide
bands. If the room problems consisted of
narrow standing-wave peaks or frequency
“suck-outs,” then a parametric device would
be preferred. From the description of the
complaint, however, I suspect that a graphic

band unit—might provide a fix. Note: It is
important when using an equalizer to make
sure that the associated equipment is ade-
quate. The amplifier must have sufficient
power to provide the boost without clipping
(every 3 dB of boost doubles the required
amplifier power), and the speakers must be
rugged enough to take it.

MARCH 1980

from Mitsubishi
€ar Audio.

It's car stereo that knows your favorite stations.

It's car stereo that knows what time it is.

lt's car stereo that locates the stations for you.

It's the RX-2 from Mitsubishi. An indash cas-
sette deck with a digital AM/FM MPX tuner. The
electronic pushbutton memory recalls up to six AM
and six FM stations. Auto-search/manual-scanplus
auto-reverse and auto-eject. The digital display indi-
cates tuning frequency and time-of-day right
before your eyes.

If you've been thinking about buymg a car

stereo, why not get one MlTSUBlSH|®

thatvvllldo our thinkin
foryou. . CAR AUDIO
SCOUND US OUT

© 1980 Malco Sales, Inc., 7045 N. Ridgeway Ave., Lincolnwood, Ill. 60645, 800-323-4216 (Outside IIl.)
312-973-2000 (Within 1)
In Canada Melco Sales Canada, Ontario
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CASSETTE VERSUS OPEN-REEL

IT was just about six and a half years ago
that we noted in these pages that the cas-
sette recorder had reached its tenth “‘birth-
day,” “anniversary,” or whatever it is that
cassette recorders celebrate. In the article one
could detect a certain degree of amazement
that the once lowly cassette had advanced as
far as it had at that time. It has, of course,
come even farther since then, in the process
somewhat simplifying, for most people, the
question of whether to go open-reel or cas-
sette when choosing a tape deck. Still, the
question does remain for some, so let’s look
into it a bit.

In a way, the present recording capability
of the cassette format is considerably more of
a technological wonder than that of open-
reel. The latter was originally designed to
meet professional requirements, so the ingre-
dients for relatively easy qualitative improve-
ment were always present—the tape was
wide enough and it could be moved fast
enough right from the beginning. The cas-
sette, however, was originally designed by
Philips for use in small, portable “Sound
Cameras,” machines intended largely for dic-
tation. For such a purpose, lo-fi sound repro-
duction served quite nicely; there was little or
no thought back around 1963, when the first
such units appeared, that they would ever be
used to record music or play other roles re-
quiring high fidelity. With tape only about 1/
inch wide moving at only 17s inches per sec-
ond, this was perfectly reasonable. Given the
technology of the time, there simply wasn’t
enough tape surface to achieve a decent dy-
namic range or signal-to-noise ratio, and the
low tape speed (the patent holder, Philips,
would permit no higher one) just did not
leave room for high-frequency response. Also,
editing a tape sealed up in a little plastic box
was at least chancy, if not totally out of the
question.

The format did have one big factor in its
favor, though: it was far more convenient
than open-reel-—no threading the tape
through a maze of heads, tape guides, pinch-
rollers, and capstans. And cassettes are even
easier to play back than discs! Convenience
has great appeal to the buying public, of
course, and manufacturers, seeing a huge po-
tential market, began to make previously un-
thought-of improvements both in the decks
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and in the cassette tape itself. Several open-
reel recorder manufacturers, Bell & Howell
and Ampex among them, tried to counter the
convenience of the cassette by bringing out
various types of self-threading open-reel
units—the tape fed itself through to the take-
up reel with little or no help. This wasn’t
enough, however, for cassette machines kept
right on coming, constantly being improved
along the way.

WHEN we wrote on the subject back in
1973, there was still a wide selection of open-
reel machines at all prices; cassette machines
were becoming more common, but the true
audiophile would almost always opt for open-
reel because of its higher quality of reproduc-
tion. Today’s best cassette equipment, despite
the design constraints still imposed by Phil-

ips, is suitable for all but the most demanding
live-music recording. The cassette format has
now virtually taken over the home audio mar-
ket, and the open-reel machine, with very few
exceptions, is now at least a semi-professional
picce of equipment and consequently large
and expensive. To give an idea of the relative
number of units available, STEREO REVIEW’s
latest Stereo Directory & Buying Guide has
seventeen pages of cassette-machine listings;
open-reel machines take up only four.

For most of us, the first thing to consider in
buying a piece of audio equipment—or any-
thing else for that matter—is price. The situ-
ation today is that open-reel recording is no
longer a game for those with a limited bud-
get. There are still a couple of perfectly re-

spectable units available in the $400 to $500
range, and a few more from $700 to $800.
The bulk of them, however, are $1,000 or
more (sometimes /ots more). These are large,
complicated, frequently multichannel ma-
chines that are intended for use by the really
serious recordist.

Among cassette decks, on the other hand,
there is something for nearly every home au-
dio system and for all but the slimmest pock-
etbook. Prices start around $150; for this you
won’t get the highest fidelity, but you can get
a simple machine that’s adequate for use in a
modest, entry-level system. At the other ex-
treme, you can pay $1,600 or so for a top-
flight cassette machine that, with the new
pure-metal tapes, will provide performance
almost equal to that of the best open-reel
units, along with a great many features an
individual user may or may not need. For
those mainly concerned with dubbing phono-
graph records (all but the very best audio-
phile discs) or from FM radio, there is any
number of units between these two price ex-
tremes that will serve very nicely, depending
on the quality of your associated equipment
(no use paying for performance you won’t
hear) and the specific features you desire. A
deck costing between $500 and $600 should
be adequate for most home systems.

Two limitations of the cassette format may
also affect a decision. The first is playing
time. The maximum available on one side of
a cassette is 112 hours (the C-180; the C-120
has an hour on each side), whereas a 1014-
inch reel of 1-mil tape has more than 3 hours
at 3% ips. Further, some deck manufacturers
advise against using extra-long cassettes in
their units, and 45 minutes per side (a C-90
tape) is the practical uninterrupted maxi-
mum for many machines.

The other limitation on the cassette format
is still performance. For most home applica-
tions cassettes are more than adequate, but if
you require the ultimate in performance, you
might not be satisfied. The accompanying ta-
ble shows sample specifications for the best-
selling cassette and open-reel machines. It
should be borne in mind that specs for tape
machines are not stated in as uniform a man-
ner as those for amplifiers. The “wrms” wow-
and-flutter measurement used for cassette

Cassette Deck (1% ips)
Frequency response {3 dB)
Wow and flutter {(wrms)
Signal-to-noise ratio

(no noise reduction)

25-17,000 Hz
0.04 per cent
59 dB or more

Open-reel Deck (7% ips)

Frequency response 30-24,000 Hz
Wow and flutter 0.05 per cent
Signal-to-noise ratio 58 dB

units almost always gives a 30 to 50 per cent
“better” reading than the *“DIN peak-
weighted”” measurement used for professional
and, frequently but not always, home open-
reel equipment. Moreover, the frequency-re-
sponse figures for cassette units reflect lower
signal levels than those for open-reel, the nar-
rower and slower cassette tape being incapa-
ble of handling the higher levels without satu-
ration and overload problems. Nonetheless,
who, sixteen years ago, would even have
thought such figures possible? O
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Music should be a sensory delight. But it can’t
give you the pleasure you deserve if your headphones
squeeze your ears and hurt your head.

The Beyer DT 440 is quite probably the world’s
most comfortabie headphone. At 9 ounces, it's not
quite the world’s lightest (that record belongs to our
Beyer DT 302). But with its sponge-padded ear-
cups and low-pressure air-filled headband, it's so
beautifully balanced it just about disappears.

When you plug in the DT 440
you'll be part of an almost unbelievably geve
realistic musical experience. The strong '
bass, high efficiency and

yn

fast transient response have all been acclaimed by
sophisticated audiophiles, audio critics and musicians
worldwide. And the DT 440’s open-air, high-velocity
design gives you a perfectly natural balance be-
tween recorded and environmentally-present sound.
The overall sound is absolutely clear, yet at the

same time, warm and rich. With smooth, undistorted
reproduction across the entire audible spectrum.

- I-. Sterec imaging approaches the ideal,

providing accurate and dramatic locating

of each and every sound source.
Please visit your Beyer dealer.
He'll make you feel better.

BURNS AUDIOTRONICS, INC.
5-05 Burns Avenue, Hicksville, NY 11801 + (516) 935-8000

in Canada, H.

Roy Gray, Ltd.



Tape Talk

PRERECORDED CASSETTES FOR THE CRITICAL

PROBABLY the most frequent reader com-
plaint that comes across my desk is about
the poor quality of prerecorded cassettes. Ex-
cessive tape hiss, poor frequency response at
both ends of the audio spectrum, and audible
distortion play in three-part disharmony in
my daily mail, with comments about physical
malperformance (jamming, dropouts, mis-
tracking, and the like) adding the bass. One
reader asked the pointed question, “Why can
I make better ¢assette copies of discs on my
home deck than [ can buy in a commercially
recorded version? Is my equipment better
than theirs?”

Why are so many prerecorded cassettes so
poor? To say that economics provides most of
the answer is not to say that the major pro-
ducing companies are involved in a conspira-
cy of greed at cassette buyers’ expense. The
fact of the matter is that, even with the most
efficient duplicating techniques, it costs, by
industry estimates, about one and one-half
times as much to produce a prerecorded cas-
sette as it does to produce an LP.

High-speed duplication methods, while
necessary for large-scale operations (the only
kind that major companies can afford to en-
gage in), impose distinct quality limitations.
To see why, let’s start with a studio’s master
tape. It’s usually a Y4-inch, two-track, 15- or
30-inch-per-second, Dolby-A-encoded mix-
down of an original recording that normally
may contain anywhere from four to twenty-
four tracks (sometimes more). The studio
master tape, then, is at least a second-gener-
ation or (sometimes) a third-generation tape.
From this master the studio makes a 1:1 ster-
eo, Dolby-A copy, an “intermaster,” which it
sends to the record-producing plant or to the
tape duplicator.

The record-production plant can use the
15- or 30-ips intermaster directly to feed the
cutter that produces the master lacquer disc.
Following the wusual electroplating and
stamper-making process, both sides of an LP
can be stamped out simultaneously in a mat-
ter of a few seconds. The tape-duplicating
plant, on the other hand, has a further step to
go through, for its high-speed duplicator mas-
ter station uses a tape that has both stereo
sides recorded on it and is meant to be played
at a speed of 72 or 3% ips.

A high-speed duplicator master machine
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operates at great speeds—normally 240 or
120 inches per second. The duplicator “run-
ning master’’ (tape up to | inch wide) is
usually not even fed onto reels, but is made
into an enormous “‘endless loop,” stored in a
“bin,” and supplied with cueing tones (for
later splicing into “C-0s”—empty cassette
shells), so the whole operation can be made
nonstop except for the time necessary to re-
plenish the copying slaves with large-diame-
ter “‘pancakes” (flangeless reels) of cassette-
width tape. The slave recorders, of which
there can be a great many, are naturally
equipped with four-channel heads so they can
record both stereo sides at one pass.

Now to a little simple arithmetic. If the du-
plicating master machine runs at 240 ips
playing a tape recorded at 72 ips, the speed
ratio is 32:1, meaning that a 30-minute cas-
sette will be run off in a little under a minute.
Because the cassette tape speed of 175 ips is
one-fourth the speed of the duplicator run-
ning master (7V21ips), the slave recorders run
at 240 ips = 4, or 60 ips. By using 33¥s-ips
running masters it is actually possible for du-
plicators today to achieve a 64:1 copying-
speed ratio!

This kind of efficiency, however, has a
sonic cost. A 15-ips copy of a master tape is
bound to be better than a 71-ips copy, which
is bound to be better than a 33%-ips copy. Ma-

jor duplicator manufacturers claim a fre-
quency response of =3 dB to 14 kHz, but
even in today’s mid-price cassette-deck mar-
ket that’s not a very impressive specificaticn.
This, plus the inevitable gradual sound-quali-
ty deterioration at all points along the line, is
largely what makes us all ask, “Isn’t there a
better way?”’

There is, but (a) it is applicable only to

small-scale operations, and (b) it costs a lot
more. The first really top-quality prerecorded
cassettes | heard in this country were pro-
duced (most of them some years ago) by Ad-
vent Corp., using DuPont’s Crolyn tape and
only a 4:1 duplicating-speed ratio. While Ad-
vent no longer is putting out new releases, a
number of their “CR-70” cassettes are still
available at bargain rates ($6.95-$9.95) by
writing their Customer Relations department
at 195 Albany Street, Cambridge, Massa-
chusetts 02139.

InSync Laboratories, a licensee of Con-
noisseur Society, which has long been known
for “demo quality™ discs, now gets my vote as
the purveyor of commercially recorded cas-
settes for the critical. I recently visited their
New York headquarters (2211 Broadway,
New York, New York 10024) and talked
with Alan Silver, president of Connoisseur
Society (his brother Steven heads InSync),
and what [ heard changed a luncheon inter-
view into an afternoon’s listening treat.

IT was Connoisseur Society, it seems, that
originally supplied the master tapes (which
they get from Pathé in France or EMI in
England, or—best of all, to my ears—record
themselves) to Advent. The first of their own
InSync cassettes were made using 15-ips
masters and an 8:1 duplicating ratio. Enthu-
siastically reviewed by STEREO REVIEW critic
Richard Freed (July 1979), they still didn’t
satisfy Alan Silver, who decided that the only
way to do the job really properly is to dupli-
cate master tapes in real time: a 1:1 ratio.
What met my eyes as I entered InSync/Con-
noisseur, therefore, was a wall of some twenty
(") Nakamichi 582 recorders, Studer A-80
and A-67 mastering recorders, an Ampex 350
recorder, professional Dolby-A and Dolby-B
processors, a bank of test equipment, and a
superb monitoring system with a switchbox
that permits direct A/B audible comparison
between the master tape and the recorded
output from each and every individual dupli-
cating deck. The Nakamichis measure out
flat (within a decibel or two) from 10 Hz to
beyond 20 kHz, and, of course, the same is
true of the Studers.

According to Silver, it isn’t only the real-
time duplicating on top-quality equipment
that produces the “‘silken’’ quality of the In-
Sync cassettes. Also important is the selec-
tion of the tape (normally, commercial dupli-
cators pay about 3.5¢ to 6¢ per 100 feet of
“duplicator stock”; Connoisseur pays about
21.5¢ per 100 feet of DuPont’s improved Cro-
lyn-11) and of the C-0s (for which Connois-
seur pays about twice the mass-market rate).
The net result is an undeniably better sound
quality, but it has a price: $14.95 for the reg-
ular cassettes and $24.95 for the numbered
“Gold Label™ series cassettes, which, like the
duplicating masters Connoisseur uses, are
made directly from the studio master tape
they receive.

SO it all comes down (surprise!) to a matter
of dollars and cents. A commercially re-
corded cassette can be as good as or better
than a disc, since the mechanical problems
involved between the master tape and final
disc pressing are eliminated. [t does, however,
mean additional expenditures in time, care,
and money on the part of the manufacturer,
all of which results in a higher selling price.
So, as with most things, you get only as good
as you pay for. O
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It's time we took the blindfold off and
revealed who's really producing the best

| tape in the world. High Performance.
High Performance Il. Tracs.

AudioMagnetics.
You can tell it’s a winner
blindfolded. %

—— . — -

RREE! Mail-in Certificate
Buy one High Performance or High Performance 1l |
cassette and receive one FREE Enclosed is the printed |
auter sleeve of High Performance or High Perfor-
mance |l cassette package along with the cash reg- |
ister receipt. Please send me an identical cassette |
FREE. Check One:  [JC-60 [JC-90

AAME —
ADDFESS S -

CiTy STATE ZiP

¥ WHERE PURLHASED (STORE) B o -
This ertificate must accompany request. Mail to: AudioMagnetics I
Corp.. P.0. Box BG, Dept. FC, Irvine, CA 92716. Toll Free (800)854-0131
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Listen to the brilliant, sephisticated
stylings that make Duke Ellington
v one of the GIANTS OF JATZZ.
' In sound so cleas, you have to
hear it to believe it.

The “sound” of Duke Ellington was as smooth
and elegant as he was! It comes through in
the infinite variety of some 1,500 original
works he composed and co-authored. And
now, TIME-LIFE RECORDS gets The Duke's

music together as never before in the most
magnificent Ellington album ever—your
introduction to the most comprehensive
jazz serfes ever assembled.

In your first album of GIANTS
OF JAZZ, you'll hear the rich melo-
dies of Duke Ellington the composer
...the sensitive stylings of Ellington
the pianist...the amazing, varied ar-
rangements of Ellington the conduc-
tor. You'll track the development
of The Duke's style from The Cotton
Club ebullience of Black & Tan Fantasy
. to the sophisticated smoothness of / Let
4y A Song Go Out Of My Heart and evergreen
jazz classics like Mood Indigo, Take
The "A” Train, Sophisticated Lady, and many
more. And you'll hear it ail for 10 days free as
your introduction to TIME-LIFE RECORDS'
spectacular new series—GIANTS OF JAZZ.

Li !
sten to The Duke for 10 days FREE!
TIME-LIFE RECORDS, Time & Life Building, Chicago, IL 60611

YES! | would like to audition Duke Ellington, my introduction to GianTs OF Jazz
Please send me this three-record abum along with John Chilton's V/ho s Who of
Jazz, and enter my subscription to GenTs oF Jazz i | decide to keep Duke Ellington,
I will pay $19.95 ($27.95 in Canada) ¢l .s shipping end handling, and the bcok will be
mine to keep at no additional cost. | wil: then receive future albums (each cn2 contain-
ing three 12-inch records) from GianTs OF Jazz, shipred one album at a time approxi-
mately every other month. Each altum will cost $19.95 ($27.95 in Carada) plus
shipping and handling and will come cn the same 10-day free-audition basis. There is
no minimum number of albums that | must buy anc | may cancel my subscription at
any time simply by notifying you. If [ o not choose to keep Duke Ellirgton and the
accompanying book, | will return the complete package within 10 days, my subscrip-
tion for future albums will be canceled and | will be under no further obligetion.

bonus!

WHO'S WHO OF JAZZ—
a 370-page, $10.95 value —
yours free with purchase of
Duke Eliington. The
definitive guide to who
played what.. with
whom...and where.
Plus extra bonus
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{1 Check here if you want two L] Check here if you want two eight-track 1 with every album:

tape cassettes and book instead of tape cartridges and book instead of a framable, full-

records. ($2 extra). RVALY4 records. ($2 extra). RUALV1 g color portrait

1 of the artist.

Name :

Address Apt. :

City State (orProv.)______ Zip(orCode) :
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Listen to Duke for 10 days FREE!

YES! | would like to audition Duke Elington, my introduction
", to GIANTS OF Jazz. Please send this three-record album to me
%, along with John Chilton's Who's Who of Jazz, and enter my
subscription to Giants OF Jazz. If | decide to keep Duke
Ellington , | will pay $19.95 ($27.95 in Canada) plus ship-
ping and handling, and the book will be mine to keep at
no additional cost. 1 will then receive future albums
(each one containing three 12-inch records) from
GianTs OF Jazz, shipped an album at a time approxi-
mately every other month. Each album will cost
$19.95 ($27 .95 in Canada) plus shipping and han-
dling and will come on the same 10-day free-audi-
tion basis. There is no minimum number of albums
that | must buy and | may cancel my subscriptior: at
any time simply by notifying you. If | do not choose
to keep Duke Ellington and the accompanyin
book, | will return the complete package within 1
days, my subscription for future albums will be can-
celed and | will be under no further obligation.

O check here it you [OJcheck here it you want two
want two tape cassettes eight-track tape cartridges

and book instead of and book instead of records

records ($2 extra). RVALY4 (32 extra). RUALV1

Name

Address Apt

_; City . -
é “WHO’S WHO OF JAZZ>  State(or Prov) Zip(orCode)
° A $10.95 COMPARABLE Send no money: Mail this postpaid card today.

@ VALUE YOURS FREE Residents of Canada mait form in envelope RPALSS
@

3

]



BUSINESS REPLY CARD

FIRST CLASS PERMIT NO 22 CHICAGO, IL

POSTAGE WILL BE PAID BY ADDRESSEE

Time & Life Building
Chicago, IL 60611

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

A



1isten to legendary performances of America's most
original music! Billie and Satchmo...The Duke and
Benny...and more, more, more!

Album after album of vintage coriginals
that you could never assemble on your own!

Now, TIME-LIFE RECORDS introduces the most spectacular
and comprehensive collection of jazz recordings ever assem-
bled. The greatest performers! Their greatest performances!
GlanTs OF Jazz features brifliant artists like Louis Armstrong,
Billie Holiday, Coleman Hawkins, Duke Ellington, Bix Beider-

becke, Earl Hines. Plus the great instrumentalists and singers.

Three dozen of dee Ellington’s all-time
greatest original recordings including:

East St. Louis Toodle-oo (1926): Creole Love Call, Black and Tan
Fantasy (1927): Black Beauty, Jubilee Stomp. Yellow Dog Blues, Hot
and Bothered (1928): Shout 'Em, Aunt Tillie: Mood
indigo, Rockin'in Rhythm (1930} It Don't Mean a
Thing (i It Ain't Got That Swing), Baby, When You
Ain't There, Bugle Call Rag (1932): Merry Go Round,
Harlem Speaks (1933): Merry Go Round, Truckin'
(193£1; Clarinet Lament, Echoes of Harlem (Cootie’s
Concerto) (1936): Caravan (1937): 1 Let a Sorig Go
Outcf My Heart(1938):Sophisticated Lady, Jack the
Bear. Concerto for Cootie (Do Nothin’ Till You Hear
from Me), Catton Tail, Never No Lament (Dcn't Get
Around Much Any More), Harlem Air Shaft, Warm
Valle¢ (1940); Take the ‘4’ Train, [ Got It Bad and That
Ain't Good (1941): Perdido, C 4am
= . Blues {1942). Rockabye
B \ River (1946). Jeep's
ey Blues (1956).

e Ay = \
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It includes recordings-that are virtually unobtainable—some
from private collections—some that were never even issued.

Original recordings of legendary perfarmances!
Restored in their brilliant original sound!

- These landmark aibums draw on vintage material from such

labels as Vocation, Decca, OKeh, Brunswick, Gennett, Victor
and Columbia. Each recording has been reproduced in the
original monaural sound—no electronic gimmickry, no rechan-
neling. (Engineers at Columbia Records have developed a
system of restoration unparalieled in the industry to restore
the hundreds: of classic recordings in GIANTS OF JAZZ.)

Mail coupon today! ]

Your choice of 12-inch LPs, tape cartridges, or cassettes.




Tomorrow is here earlv.

Now, a line of audic components which is truly
ahead of its time. Introducing the SAE TWO R6 and
R9 Receivers, matching T7 Tuner and A7 Integrated
Amplifier, and C4 Cassette Deck —a collection of
engineering masterpieces meticulously blending
unique features with impressive specifications.

SAE TWO Receivers and Tuners have a Quartz-Lock
reference of the type used by radio stations in beaming
their signal This system actually locks in the station,
eliminates drift, lowers distortion and provides perfor-
mance limited solely by the station’s broadcast quality.

The R9 Receiver features a Digitally Synthesized
touch tuning section, first developed for the space
program, which precisely advances the tuner to every
FC(Q, assigned position with pinpoint accuracy.

Additional features include Digital Readout of the
exact station frequency taking the guess work out of
finding your favorite stations. And, a massless multi-
functional Bar Graph Display which responds instantly
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and accurately, providing information on signal strength,
multipath and power output.

All SAE TWO Receivers and Integrateds feature a
Single-Strata Voltage Amplifier which utilizes the hybrid
technique of selecting active components from the same
production batch and mounting them on a uniform
thermal base. The result is superior thermal tracking
and gain linearity, unobtainable in conventional designs.

The new C4 Cassette Deck has Metal Tape capa-
bility, the latest breakthrough in recording technology.
It provides greater high end response with lower
distortion. And, with the tape deck’s adjustable bias
fezture you can optimize its performance with any
brand of tape available now...or in the future.

Unique features? Yes! Impressive specifications?
Ycu Bet!

SAE TWQO—see tomorrow's line of components

today at your SAE dealer
= A= woe

For the latest information, fast, write:
SAE TWO, PO.Box 60271, Terminal
Annex, Los Angeles, CA 90060.

In Canada, The Pringle Group,

= 30 Scarsdale Rd., Don Mills,
Ontario, Canada M3B 2R7.

TN itmto g

ML s gy

i

s e




URING the past few years, the audio press
has carried many predictions that metal
tape will revolutionize cassette recording,
bringing it nearly to the performance level of
open-reel recording. First we were told of the
development of the tape itself by several tape
manufacturers, and a couple of high-end
equipment manufacturers almost simulta-
neously demonstrated to the trade and press
their corresponding developments in recorder
hardware. Today, every cassette-deck manu-
facturer has at least one model in his line that
is claimed to be “metal compatible,” and
metal-tape cassettes from several tape manu-
facturers are in dealer stocks.

Can we really expect metal to usurp the
place of CrO, and its equivalents as the top-
quality cassette recording medium? The ba-
sic cassette-recording problem—and the one
metal tape is addressed to—is energy storage:
how to record high-level, high-frequency pro-
gram material in a very thin layer of some
magnetic material operating under far from
favorable conditions. This requires a high-
frequency boost (equalization) during record-
ing to compensate for the inherent tape and
head losses. But the magnetic material used
for the tape coating tends to saturate mag-
netically when this equalization is applied to
programs that already have a strong high-
frequency content.

The effect of this problem can be seen
clearly in the record-playback frequency re-
sponse of a cassette deck (it happens with
open-reel machines too, but to a much lesser
degree). The rated frequency response of a
cassette recorder is specified at a —20-dB re-
cording level. If it is measured at O dB, the
result is a considerable high-frequency rolloff
in the measured playback output. Chromi-
um-dioxide tapes were the first major step to-

Metal Tape

ward solving that problem, since they are
much less susceptible to saturation than fer-
ric-oxide tapes (the cobalt-treated ferric
tapes known as ““‘chrome equivalents” have
very similar properties). At first only a few
machines had the higher bias and 70-micro-
second playback equalization required for op-
timum performance with chrome tapes, but
these soon became standard features on all
decks, even in the lower price brackets.

Some years ago, tape manufacturers found
that a tape coating made of finely powdered
iron (instead of an oxide of iron or chromium)
was capable of yielding better high-frequency
performance than any existing tape formula-
tions. I first heard a very impressive demon-
stration of the potential of iron-coated tape at
the Philips Research Laboratories in Holland
almost six years ago.

But some rather serious problems had to be
overcome before metal-coated tapes could be-
come a commercial reality. The microscopi-
cally fine iron powder was extremely prone to
oxidation and other problems when exposed
to the atmosphere. Techniques were eventu-
ally developed for manufacturing and han-
dling the iron powder safely and coating a
plastic tape base with it. There were—and
probably still are—other problems to over-
come, but a couple of years ago it became
possible to manufacture cassettes with pure
iron as the tape coating.

Like some of the other evolutionary ad-
vances in tape technology, the development of
metal tape could not reach fruition without a
simultaneous program by the recorder manu-
facturers. Metal tape is much more difficult
to record on and to erase than either ferric-
oxide- or chromium-dioxide-coated tapes.
The very high bias and erase currents re-
quired were beyond the capabilities of any ex-

Tested This Month

isting cassette recorders, and the problem
could not be solved merely by redesigning the
bias/erase oscillators for higher output. New
head designs that could handle the higher
currents were also required. Furthermore,
many of the specific design details could not
be settled until the magnetic properties of the
tape had been standardized (the metal tape
developed by 3M in this country was not
identical to the tapes from various Japanese
manufacturers, nor were even all of the latter
alike). This had some of the characteristics of
the classic “chicken or egg” problem, except
that both had to appear simultaneously.

I..AST year, the major Japanese tape manu-
facturers agreed on standard magnetic prop-
erties for their metal tapes, and almost simul-
taneously a large number of “metal-compati-
ble” cassette decks appeared, first in Japan
and shortly afterward in this country. The
first machines to claim metal compatibility
were relatively expensive, but since then a
claimed metal capability has filtered down
into the lowest price range (we have just seen
an announcement for a $130 machine able to
record on metal tape!).

The growing number of both tapes and re-
corders with the ability to exploit the unique
properties of metal coatings might lead one to
conclude that cassette recording was about to
be liberated from its second-class status in
the tape-recording hierarchy. Sad to say, my
early experiences (and those of others) with
these machines and tapes cause me to ques-
tion whether the cassette millenium has real-
ly arrived just yet.

Most of the new “‘metal-ready” tape decks
are two-head machines using combination re-
cord/playback heads. That type of head is a
compromise that works surprisingly well for

Phase Linear 7000 Series Two Cassette Deck ® JVC QL-F6 Turntable
Sennheiser HD-420 Headphones ® Ohm M/N Speaker System

MARCH 1980

Sony STR-V55 AM/FM Stereo Receiver
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ferric-oxide and even for chromium-dioxide
tapes, but the inherently different gap de-
signs and dimensions required for the best
possible recording and playback prevent a
two-head deck from fully matching the per-
formance of an optimally designed three-
head machine. The key word is fully, since it
is possible for a good two-head machine to
match the frequency response, or the signal-
to-noise ratio, or the distortion of a three-
head machine, but no single two-head ma-
chine could ever be the equal of a three-head
recorder in all categories of performance.
On most recorders, the overall audible per-
formance of metal tapes is not very different
from that of a good chrome tape or its equiv-
alent. The high-frequency headroom is better
with metal, but it is not nearly as far beyond
previous tapes audibly as we have been led to
expect. The distortion and noise with metal
arc often no better than with other tapes, and
they can cven be slightly worse. Although
these machines are “compatible” in the sense
that they will make perfectly good-sounding

recordings on mectal tape (and any machine
with 70-microsecond playback equalization
will play back a metal tape properly), they
will rarely come close to matching the per-
formance of a reasonably good open-reel re-
corder in respect to high-frequency headroom
or frequency response.

It is hard for me to understand why anyone
would pay the premium price of a metal cas-
sette to obtain results that are no better than
can be had using any good tape selling for less
than half its price. It makes no sense, eco-
nomically speaking. The high initial prices of
metal tapes from all manufacturers reflect
the years of research and development that
went into their creation, and no doubt they
reflect the problems of getting a satisfactory
yield in the early stages of production as well.
There are signs of some prices coming down,
but it seems likely that metal tape will always
cost at least twice as much as other tapes.

If one has a good three-head cassette re-
corder designed to extract full performance
from metal tape, and if it is to be used for live

recording, the added investment in the metal
tape is certainly justified. At its best, it can
come close to matching a good open-reel re-
corder in overall quality. If most of one’s re-
cording is dubbing from ordinary records or
FM broadcasts, however, metal tape has little
or no advantage over a good chrome (or
equivalent) tape, even in a good machine.

Using metal tape in a fow-cost metal-ready
recorder seems to me to be a waste of money.
Instead of regularly spending $8 to $12 or
more for a metal cassette to be used in a $150
recorder, one would be better advised to
spend more for the recorder and use a good
grade of chrome-equivalent tape. The cost
would be less and the results as good.

THERE remains, of course, the question of
whether metal may not come into its own as
the tape inside some future tiny full-fidelity
microcassette deck. It could make of the mi-
crocassette format another legitimate hi-fi
software/hardware medium—but that is a
breakthrough for another day. O

~ Equipment Test Reports
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Phase Linear 7000 Series Two Gassette Deck

o AT

PHASE LiNEAR components have long en-
joyed a reputation for excellent perform-
ance and technical innovation, and their
Model 7000 Series Two cassette deck main-
tains this tradition. Impressive both in its size
and in its microprocessor-controlled features,
the 7000 Series Two provides a pushbutton
(there are thirty-seven of them!) for nearly
every conceivable function; yet, despite this
apparent complexity, it remains basically an
casy machine to operate.

The 7000 Secries Two is a three-head,
“metal-ready” front-loader. Its dual-capstan
drive system isolates the tape during its pas-
sage across the tape heads, minimizing wow
and flutter and the modulation-noise effects
that might arise from longitudinal vibrations
in the tape. The capstan system is driven by a
d.c. servomotor whose speed is locked to the
precise reference frequency provided by a
quartz-crystal oscillator. The crystal control
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may be overridden in the playback mode, if
desired, by a pitch control with a =6 per cent
range. A separate d.c. motor drives the reel
hubs. All transport modes are solenoid-con-
trolled via light-touch pushbuttons and a sel-
id-state logic system.

The record and playback heads are sepa-
rate, permitting their gap widths to be opti-
mized for their different functions and mak-
ing it possible to monitor the actual recorded
signal a split sccond after it is put on the tape.
The record and playback heads employ a
wear-resistant unicrystal ferrite material and
are so arranged that both will fit within the
cassette opening originally intended for a sin-
gle record/playback head. This eliminates
the need for constant readjustment of the re-
cord-head azimuth (required by some three-
head cassette decks because of the slight tape
skewing within different cassette shells). The
erase head uses a double-gap ferrite construc-

tion to provide the necessary erasing flux for
the new metal-alloy tapes.

The lower section of the front panel of the
7000 Series Two, containing the cassette well
and most of the controls, is concealed by a
metal panel that tilts forward at a touch and
slides underneath the deck. When closed, this
makes for an attractive, uncluttered appear-
ance, matching the other Phase Linear Series
11 components. The upper-left-hand portion
of the panel contains the transport pushbut-
tons (REWIND, FAST FORWARD, STOP, PLAY, RE-
CORD, and PAUSE), each of which has its own
LED indicator. Also in this section are push-
buttons for power on-off, tape-counter reset,
record mute (which, when depressed during
taping, inserts silent “‘spaces” between selec-
tions), and a MicroScan button whose func-
tion will be explained below.

On the upper right side of the panel are a

(Continued on page 38)
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@ SANYO PLUS series

Tape noise reduction for the
home has been through two “gen-
erations” of development.

But now there’s a third genera-
tion: Sanyo’s new Super D. And to
hear its awesome performance is to
reqlize just how good cassette
recordings can finally sound with all
the noise gone.

Nolse Elimination plus Head-
rcom Extension — without audible
side effects.

Super D’s 2:1 “decilinear”
compression during recording and
expansion on playback double the
dvnamic range of any reasonably
good tape deck. So background
noise simply disappears, and fran-
sient peaks are prevented from

MPXFILTER  SUPERD  MONITOR

SUPERD
8 BTy SR gystem

saturating the tape, causing distor-
tion and high frequency loss. And
the decilinear operation means
there are no critical reference
levels, and no recalibraticn every
time you change tape types.

Other systems offer 2:1 com-
pression/expansion, but Super D
has the crucial advantage of band-
splifting — with entirely separate
processing of low and high frequen-
cies (see diagram). So the attack
and release times of the compand-
ers can be optimized for each band
— eliminating "pumping;’ drastically
reducing odd-order bass distortion,
and making the system far less sus-
ceptible to small tape drapouts.

“Super D" Block Diagram

Record (Compression)

Y

Playback (Expansion)

Amp
Input Output
Cassette
or Open-Ree!
Voltage i 1 Deck Voltage Eme'aSS
Contrailed YHPE ] i Controlled
Amplifier Amphher
Voltage f Voltage
Controlled *LPF 1 L Contralied
Amgplifier Amphfier
Frequency Frequency
Weighting Weighting

HPF. High Pass Filter
LPF: Low Pass Filter

© 197" sanye Electric. Inc.. Compton. CA 90220

* Phase Compensated

Doiby ts aregistered frade mork of Dolby taborarories

dbxis a registered trade mork of dbx. Inc

PRAY LEVEL

ten orght

Superb Specs...Easy
to Dperate.

The PLUS N55 Super D pro-
cessor patches in between your
existing cassette or reel-to-reel
tape deck and your preamp or
receiver, It's equipped with
wide-range, instant-responding

=, 20 10 5 3 0
IlllllllllllllllIIIIIIIIIIIIIIII---

35+

fluorescent peak meters, and a
1 kHz oscillator for calibrating it to
your tape deck.

After initial setup, you can ig-
nore the record and output level
controls on your deck, as well as the
old-fashioned VU meters it's prob-
akly equipped with. The PLUS N55
encodes and decodes simulta-
neously, so with a 3-head deck you
can monitor the beautifully clean
playback while you're recording.

And it will be clean! The PLUS
N55 has a dynamic range of 100dB,
and typical harmonic distortion of
0.08% (4 kHz, nominal operating
level). It's ideal for professional use,
with supplied rackmount handles
ard low impedance outputs that let
it drive long signal lines.

So before you invest in any
ncise reduction system, listen to the
affordably priced Sanyo Super D.

And sfep up to total silence

FPLLIS SERIE

2SAN YO
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four-digit electronic tape counter, an elec-
tronic memory number indicator (used in
conjunction with the MicroScan process).,
and a fluorescent level indicator. In a row
above these three sets of indicators are ten
more LED status indicators. Three of these
(bias, level, and cqualization) show the oper-
ation of the MicroScan system; four more are
used to show the type of tape for which the
deck is sct (metal, standard, CrO,, or FeCr).
The remaining three light up when the Dolby
noise-reduction system is switched in, when
the memory/repeat feature is selected, and
when the batterics that maintain the micro-
processor memories need replacement after a
year or so.

ing it either peak-reading, peak-hold, or aver-
age-reading ballistic characteristics and se-
lecting either bright or dim illumination lev-
cls. The third row (five pushbuttons) controls
the memory and repeat functions, which can
be set to stop or play again either from the
end of the tape or from a point within it
where the counter has been zeroed.

This leaves only the MicroScan buttons to
be described. As most audiophiles are aware,
tapes differ not only by basic type but also, to
some degree, from brand to brand within the
same general type. Optimum tape/recorder
performance can be achieved, therefore, only
if these minor differences—in bias level, re-
cord equalization, and tape sensitivity (level)
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Opening up the lower portion of the front
panel reveals both the cassette-loading area
and all the other pushbuttons and controls.
The heads are sufficiently exposed to facili-
tate routine cleaning and demagnetizing. A
cassette is loaded, tape downward, simply by
pressing it into place between the guides.
When a cassette is inserted, any slack in the
tape is automatically taken up. Behind the
cassette is an illuminated panel, with mark-
ings toward each end, which shows the
amount of tape on each reel and warns when
only two or three minutes remain on a side.

Three large pushbuttons to the right of the
cassette-mounting area switch in a 19-kHz
multiplex filter (used when taping stereo
FM), turn the Dolby system on and off, and
switch the output of the deck to monitor eith-
er the incoming signal or playback from the
tape. Beneath these are the pitch control
(which has a center detent for normal-speed
operation) and a four-position switch to select
among the four tape types. To the right of
these relatively small knobs are three large,
dual-concentric controls for adjusting the lev-
el of the microphone and line inputs (which
can be mixed) and for setting the tape-play-
back level. The output-level control is detent-
ed at its normal position, and it affects the
fluorescent display as well as the headphone
volume during playback. To the right of the
output control is a manual center-detented
bias adjustment.

In the central portion of this lower section
of the 7000 Series Two are three horizontal
rows of pushbuttons. The three in the top row
set the deck up for operation via an external
timer if desired. Below this is a group of five
that control the fluorescent level display, giv-
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are taken into consideration and adjusted for.
With the advent of reasonably priced micro-
processor integrated circuits, it became possi-
ble to automate the adjustment process—and
this is the precise purpose of the MicroScan
feature of the Phase Linear 7000 Series Two.
When a cassette is inserted and the Micro-
Scan button is pressed, the deck begins the
adjustment process. It automatically goes
into record mode, and the “bias” LED indica-
tor begins to flash as the microprocessor rap-
idly steps through sixty-four bias levels, se-
lecting the optimum one for the specific tape.
It next shifts to a similar trial of different lev-
el adjustments, and then through another se-
ries of tests to obtain the same response at
10,000 Hz as at 400 Hz. When all three pa-
rameters have been computer-optimized, all
three LEDs remain lit and the deck automat-
ically rewinds to the point on the tape where
it began its testing operations. The entire
process takes between 40 and 50 seconds,
and, of course, the test tones are erased when
you begin recording.

The remaining sets of pushbuttons in the
lower section of the front panel can now be
used to store the computer-determined data
for a specific tape brand and type in any one
of nine memories. At any later time, you have
merely to press RECALL and the appropriate
button in order to set up the proper recording
bias, equalization, and sensitivity parameters
instantly. .

The batteries that maintain the memory
when the 7000 is shut off are contained in a
small compartment on the rear panel; it also
provides a spare set of inputs and outputs for
direct connection to another recorder. The
rear panel also contains an unswitched a.c.

outlet (rated at 300 watts). The Phase Linear
7000 Series Two measures 1874 inches wide,
8% inches high, and 16%4 inches deep; it
weighs slightly more than 40 pounds. Sug-
gested retail price: $1,350.

® Laboratory Measurements. We measured
the playback frequency response of the Mod-
el 7000 with a TDK AC-337 test tape, using
the known difference between the 70- and 120-
microsccond equalization curves to check
both equalizations. The slight downward
slope, which did not reach the 3-dB point at
the 12,500-Hz limit of the test tape, may re-
flect the use of a different test tape in making
the factory adjustments of the deck, for it did
not show up in any of the overall record-play-
back curves.

For the overall frequency response, distor-
tion, and signal-to-noise measurements we
used samples of Maxell UD XL-11 (CrO, po-
sition) and of 3M Metafine (metal position)
supplied by Phase Linear as the factory setup
tapes. We also checked performance with
TDK and Sony metal formulations and with
BASF CrO,, TDK SA, and Memorex Hi-
Bias cassettes. Tests were also made with
Maxell UD XL-I (ferric) and Sony FeCr
(ferrichrome). Even without using the Micro-
Scan processor, the 7000 Series Two seemed
remarkably tolerant of differences between,
for example, Ampex Grand Master, TDK
OD and D, and Memorex MrX,. But, aside
from our measurements, we also put the ma-
chine through its paces as a consumer would.
We used the MicroScan system when our
ears told us (during monitoring) that it was
clearly needed, and we used the standard fac-
tory settings when they were already very
close to optimal. With this approach we were
able to obtain consistent performance (up to
the inherent limitations of each) from almost
every tape we tested. Ferrichrome proved
beyond the computer’s power to resolve, but
with ferric, CrO,-type, and metal-alloy cas-
settes response measured consistently within
£ 1.5 dB from 30 to 18,000 Hz (20 kHz with
metal).

The record-playback distortion with 3M

Metafine, Maxell UD XL-1I, Maxell UD
XL-1, and Sony FeCr measured 0.55, 0.85,
0.5, and 1.1 per cent, respectively, and the 3

per cent reference distortion point used was
not reached until the very high input levels of
+7, +48, +7.5, and +6 dB. Unweighted
signal-to-noise ratios {without benefit of Dol-
by noise reduction) measured 56, 52.6, 55,
and 53.5 dB, respectively, and adding Dolby
and the CCIR weighting curve improved the
figures to 69, 65, 64.5, and 68 dB for the four
tapes.

Wow and flutter was far below the residual
level of our test tapes and therefore had to be
measured by recording, rewinding, and play-
ing back a generated 3,150-Hz test tone.
Even so, on a weighted-rms basis, wow and
flutter was only 0.03 per cent, increasing to
between 0.04 and 0.05 per cent on the strict-
er, DIN peak-weighted measurement. Fast-
forward and rewind times for a C-60 cassette
were 77 and 75 seconds, respectively.

The fluorescent level display is calibrated
from —30 to +8 dB, with +3 dB represent-
ing Dolby level when the playback control is
at its detented, normal position. Indicated ac-
curacy across the display scale was within
+1 dB down to the —20-dB level (where the
spacing between segments becomes too broad

{Continued on page 40)
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Synthesized Art.

Sony’s new receiver creates higher-fi with a computerized
ytuner,a DC power amp and Pulse Power Supply.

Dream up a stereo test and compare
our new STR-V55 receiver work of
art with any other receiver you care
to hear. Or view.

The measure of the receiver you
invite into your home should feature
unusually intelligent versatility.
Ample power. Inaudible distortion.
And an attractive design that speaks
with a quality “finish.”

Of course, we'd like to recom-
mend our STR-V55 because we
synthesized our newest
technology to
give you the in-
credible accuracy
of frequency
synthesized
tuning, a versatile
microcomputer
and silent,
uninterrupted
power. The tuner
section is so
sophisticated that -
a highly stable
quartz-crystal oscill
torlocks in AM and ¢
FM signals for brilliantl
faithful reproduction of
broadcast programming.
And the
nucrocomputer
gives you tuning
- options that simply
“don't exist any-

A where else.

Memory scan is our latest exclu-
sive tuning advance to span the
bands automatically. Press a button
and preset stations are automatically
tuned in sequence for approximately
3.5 seconds each. Hands-off tuning
lets you automatically monitor your
favorite stations and simply pressing
the appropriate station button tunes
in your selection for
continuous listening.

Choose auto
tuning to capture
stations with fre-
quencies that you don't know for
certain. A touch of a button precisely
finds the next station encountered
up and down the frequency band.

Manual tuning lets you approach
known frequencies at high speed
CIRCLE NO. 45 ON READER SERVICE CARD

and then obtains the exact frequency
in precise, discrete steps.

And preset tuning instantly
recalls any of the eight stations that
are stored in our new MNOS (metal
nitride oxide semiconductor) memory
that can't be accidentally erased.

Qur beauty is not only designed
for easy viewing, it's coordinated to
be proudly displayed. Bright electro—
fluorescent digits e

;;;;;;

display frequencies.

Bright green LEDs in a five-step
array show signal strength. And red
LEDs pinpoint your favorite stations
at a glance.

Consider the power of 55 watts
per channel that propels the intimacy
of the original performance through
Sony’s advanced DC amp technology.
And a high-gain low-noise phono
amp in the preamp section enables
you to even use an MC cartridge
with your turntable to capture the
subtleness of the softest, most
delicate music.

Hi- f1 power 1rg

It's also important to know that
an eflicient, compact Pulse Power
Supply provides stable DC power
even at peak levels. And highly
responsive Hi-fT power transistors
artfully reoroduce complex
wave forms even at
high frequencies
and full out-
. put power.

Sound is s0 clear that quiet
intervals are quiet even at the highest
listening levels.

Sony's STR-V55 is more of
a receiver because you demand to
hear more of your music. Own our
masterpiece.

SONY.



to measure). Dolby level indicated 1 dB low
when checked with a TDK AC-313 level
tape, but, even so, overall record-playback re-
sponse with the Dolby system switched in did
not deviate more than the permissible +2 dB
at a —20-dB input and was even closer than
that at —30 dB. In the average-reading mode
the display characteristics matched those of a
standard VU meter very closely. The faster
peak-reading mode will probably be more
convenient for most users.

At the line-level inputs, a 68-mV signal
produced a 0-dB meter indication, with the
output measuring 460 mV. Microphone-in-

put sensitivity was 0.27 mV, with no overload
evident wuntil a 65-mV signal was ap-
plied. There was only 2.5 dB of additional mi-
crophone-input noise at maximum gain—one
of the lowest figures we have measured.
Headphone volume was more than adequate
when checked with both 200-ohm and 600-
ohm phones.

® Comment. In our listening tests the Phase
Linear 7000 Series Two sounded just about
as good as its measurements suggested—in a
word, superb. Neither FM nor disc programs
were audibly degraded by dubbing. And, with

metal-alloy tape, even FM interstation hiss
was recorded without audible change until in-
put levels were raised to a level of —6 dB.
Tape handling was superb as well, and all of
the features functioned precisely as described
in the detailed and well-prepared manual.
The price of the 7000 Series Two may put it
beyond the reach of many who would appre-
ciate its virtues, but those audiophiles who
can afford the Phase Linear 7000 Series Two
should count themselves fortunate in more
than a purely financial sense.

Circle 140 on reader service card

JVC QL-F6 Turntable

THE JVC QL-F6 is a fully automatic single-
play turntable whose speeds of 3313 and
45 rpm are controlled by a quartz-crystal os-
cillator. A vernier adjustment for each speed
is under the control of an adjustable voltage
instead of the quartz-oscillator frequency.
The novel tone arm of the QL-F6 features
separately adjustable viscous damping of its
horizontal and vertical pivots.

The cast-aluminum-alloy platter, together
with its rubber mat, weighs about 4 pounds,
10 ounces. The speed of the QL-F6 is dis-
played on a small meter along the upper front
edge of the base rather than by the more com-
mon stroboscope marks. This “control panel”
section also contains the principal operating
controls of the record player, the chief excep-
tion being the cueing control, which is located
on the motorboard.

The meter is calibrated in per cent devia-
tion from the nominal speed, with a *“0’-cen-
ter reading indicating exactly 33! or 45 rpm,
depending on which of the two speed buttons
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to its left has been pressed. In the normal
quartz-locked mode, the meter is lit in green.
When a button next to it is released, the
speed control is transferred to a knurled
wheel at the right of the meter, and the meter
face is lit in soft white. Adjusting the vernier
wheel shifts the turntable speed over a cali-
brated range of +6 per cent.

At the right of the control panel in front of
the record player are two more flat buttons
like those used for speed selection. A light
touch on the START button turns the motor on
and initiates the automatic operating cycle,
causing the tone arm to move to the selected
diameter and descend to the record surface.
At the end of play it returns to the rest and
the motor shuts off. Touching the REJECT bui-
ton at any time initiates the shut-down cycle.
The QL-F6 can also be operated manually,
since lifting the arm from its rest starts the
motor without activating the automatic arm-
indexing mechanism.

On the motorboard, to the right of the tone

arm, are three knobs. The one marked REPEAT
can be set to play a record automatically up
to six times or to repeat it indefinitely. The
RECORD S1ZE knob sets the arm-indexing diam-
eter for 7-, 10-, or 12-inch records. The arm-
lift (cue) knob raises and lowers the arm with
a gentle damped action.

The arm itself is perhaps the most unusual
feature of the QL-F6, although it appears
conventional at a casual glance. It is a J-
shaped aluminum tube with a standard four-
pin plug-in head shell. The counterweight ro-
tates on the arm’s threaded rear extension to
balance it, and the tracking-force scale is cal-
ibrated from O to 3 grams at 0.1-gram inter-
vals. The usual antiskating-compensation
dial is on the motorboard next to the arm base
and has separate scales for elliptical and con-
ical styli.

On the top and side of the arm-pivot hous-
ing are two dials, each calibrated roughly
from O to 3 grams. They are marked, respec-
tively, HQ and vQ; the first letters refer to the
horizontal and vertical pivots on which they
act, and the “Q” to the degree of damping
they apply to the pivots.

The arm is pivoted on gimbals, with each
pivot immersed in a damping oil and sealed
against leakage. The control knobs vary the
pressure of the oil surrounding the bearings,
and thus the degree to which the arm reso-
nance is damped in each axis of movement.
Since the user will not normally have the test
equipment or the skills needed to fine-tune
the damping for his specific cartridge, JVC
has keyed the adjustments to the tracking
force. A high force implies a low-compliance
(stiff) stylus system, and thus a higher tone-
arm/cartridge resonant frequency. Heavier
damping would presumably be used in this
case to reduce the effect of the resonance on
the lower audio frequencies. A more com-
pliant cartridge, which would track at a lower
force, would have a lower resonant frequency
and less damping would be needed to reduce
its audible effects. But this is only our conjec-
ture, since JVC simply recommends that the
settings be made to match the tracking-force
(and antiskating) dials.

The base and motorboard of the JVC QL-
F6 are of die-cast aluminum, with a sound-
absorbent bottom cover and a hinged plastic
dust cover. The entire record player is sup-
ported on spring feet to isolate it from con-

(Continued on page 44)
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NO RUM REFLECTS
PUERTO RICO
LIKE RONRICQ.

Puerto Rico is the Rum 'sland, the
world’s foremost rum-producing
region. And Ronrice is the rum—au- {
tentic Puerto Ricar rum since 1860. i
Ronrico’'s smooth, light taste has

been the pride of six generations of

Puerto Rican rum masters. One sip

will tell you why.

e | RONRICO: AUTHENTIC §
FLOZ % RUM OF PUERTO RICO. |
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Harman Kardon introduces low negative feedback design.
High Technology Separates with low THD and inaudible TIM—
for incredibly clean, open sound.

For the last few years, audio
manufacturers have been rushing
to bring you newer, lower THD
(Total Harmonic Distortion)
levels in their amplifier sections.
And every year, they’ve accom-
plished this objective the simplest
way they could. By adding more
and more negative feedback, a
form of electronic compensation
that feeds the amplified music
signal back through the circuit.

Unfortunately, this univer-
sal “cure” for THD —high nega-
tive feedback, typically 60-80
dB—creates a new form of dis-
tortion. It’s called Transient
Intermodulation Distortion, or
* TIM. And it’s much more au-
dible than THD. TIM causes
music to become harsh, metallic
and grating. And the spatial rela-
tionship of the instruments to
become vague, smearing the
image.
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At Harman Kardon, our
new 700 series amp and preamp
give you low THD figures, too.
But we did it the right way —by
properly designing the amplifica-
tion circuitry to deliver low THD
even before we apply negative
feedback. That keeps our nega-
tive feedback at just 17 dB. And
our TIM level at just .007%.
Well below the audible threshold.

The result is pure, clear,
transparent sound and stereo
imaging that places instruments
and vocals precisely.

**Dolby™ and the double-D symbol are trademarks of
Dolby Laboratories,

Beyond TIM.

Of course all the
Harman Kardon com- ;
ponents incorporate our L3 )
traditional ultrawideband design,
which provides fast transient
response and phase linearity. We
also use discrete components
instead of integrated circuits,

which create their own distortion.

But beyond these major de-
sign considerations, we’ve also
paid attention to all the small
details.

In the hk725 preamplifier,
for instance, we used fixed resis-
tor pushbuttons for tone controls.
They introduce less distortion
than rotary knobs. We also incor-
porated DC coupled FET front
ends in both our 8-stage phono
section and our high level stage.
Again, less distortion. And im-
proved signal-to-noise ratio.

On the hk770 power am-
plifier, we used two separate
toroidal power supplies, which
eliminate cross-talk and hum.
And DC coupling, which pro-

vides tighter, more articulate bass.

Performance matched

separates.

Once we designed the heart
of our new 700 series High Tech-
nology Separates, we addressed
the remaining components just
as carefully.

The hk715 digital quartz-
locked tuner gives you a full
complement of features. It locks
in to the channel center every
time. And stays there, drift-free.
It also has a memory subsystem
that lets you store up to 8 stations
and recall them instantly at the
touch of a button.

We designed a linear phase
analog tuner as well. The hk710.
With an improved version of the
phase-locked circuitry we intro-
duced to the industry nearly 10
years ago. It remains the indus-
try standard today for quality
tuners.

Then there’s the hk705 cas-
sette deck. With metal tape capabili-
ties, and a frequency response of
20-19,000 Hz (=3dB). And the
all-new Dolby* HX headroom
extension circuitry. It provides
an added 10 dB of high fre-
quency headroom, as well as a
68 dB signal-to-noise ratio that
is comparable to open reel decks
that cost twice as much.

Once we finished the inside,
we went to work on the outside.
To bring you a striking system
of modular separates. Each
measuring a compact 15.2” wide
x 2.9" high.

These performance matched
separates stack beautifully. They
give you a noticeably cleaner,
clearer, less distorted sound
than any system anywhere near
the price.

We suggest you audition
them. But only if you’re serious.

Once you hear the differ-
ence, you’ll never be satisfied
with anything less.

¢(For the location of
the Harman Kardon dealer
nearest you, call toll-free
800-528-6050, ext. 870.)

harman/kardon
55 Ames Court, Plainview, NY 11803
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ducted vibration. With the cover down, the
record player is approximately 177 inches
wide, 15% inches deep, and 55 inches high.
It weighs 2414 pounds. Price is $400.

@® Laboratory Measurements. To test the
JVC QL-F6, we installed a Shure M95HE
cartridge in its arm, operating it at 1.5 grams.
The head shell has a calibrated scale that
shows the distance from the mounting centers
of the cartridge to the end of the arm tube.
The optimum setting, according to JVC, is 48
mm (note that this is nor the same as the sty-
lus-to-pivot distance normally specified by
most record-player manufacturers). Howev-
er, we discovered that the dimension given
should correspond to the sty/us position rath-
er than to the mounting hole position as
shown in the manual. With most cartridges,
the stylus is 9.5 mm beyond the mounting
holes, so the scale reading on the head shell
(when the arm is adjusted for minimum
tracking error) will be about 38.5 mm.

When the cartridge was installed correctly,
the tracking error was 0 at radii of 2.5 and 5
inches, and less than 0.7 degree per inch over
the rest of a 12-inch record. The calibration
error of the tracking force scale was about 0.1
gram after the arm had been carefully bal-
anced. The capacitance to ground of each
channel, measured at the end of the supplied
signal cable, was about 89 picofarads, and in-
terchannel capacitance was 3.5 pF.

The arm’s effective mass measured at the
stylus position was 21 grams, which is fairly
typical of the more massive integrated rec-
ord-player arms we have tested recently.
The low-frequency resonance with the rather
compliant Shure M95SHE cartridge was at 7
Hz with an amplitude of about 8 dB. The “¢”
dials had little effect, except that the lower
settings gave a slightly flatter response than

the higher settings. The adjustment was so
uncritical that the dials could be set any-
where in their range with no significant effect
on measured performance.

The antiskating, as on most record players,
gave its optimum compensation when the dial
was set about 0.5 gram higher than the track-
ing force. Although the cueing device worked
smoothly, with no tendency to jar or disturb
the arm position, the arm drifted slightly out-
ward during its descent.

The start and stop cycles of the automatic
mechanism each required about 12.5 seconds.
However, the motor had a very high torque
that brought the turntable to exact speed
within 1.5 seconds after the arm was lifted
from its rest. A speed change from 3313 to 45
rpm took only 0.5 second, but the massive
platter took 5.5 seconds to slow down from 45
to 3313 rpm. The vernier speed-control range
was * 6 per cent, as rated.

JVC uses a novel double-servo system in
the QL-F6 to give it exceptional torque char-
acteristics. Although we made no quantita-
tive measurements of torque, we verified that
resting a finger firmly on the edge of the plat-
ter produced absolutely no speed change in
the QUARTZ LOCK mode. In the VARIAB