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Auto Reverse:

Plays both sides of tape without
interruption so you don't have to
jump up to flip the cassette.

Index Scan:

Plays first five seconds of each
piece of music on tape to make
casseties as easy to preview as
records.

Real Time Counter:
Digital display tells you how much
time is left on tape in minutes and
seconds without need for a
caleulator watch.
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Pioneer has transformed the cassette deck into \
a component that gives you a new dimension of con-
trol over it and the quality of the sound it records and

plays. We've done it through a concept we call High 4w
Fidelity for Humans. w Y N
Electronic and mechanical - h[ilusnc RIc:peat:f :
. . : E C s :ts YU play your lavorite song,
engineering innovations make Pioneer’s ! ertinrover S bveranoi

new CT-9R a pleasure to listen to.

To start with, Pioneer’s engineers have developed
a new material for the record and play heads on the
CTIR Cassette Deck. It's called RIBBON
SENDUST and it's made with laminations 4 to 5
times thinner than conventional Sendust heads. This
virtually eliminates eddy currents that interfere with
high frequency response. It also provides a significant
improvement in signal-to-noise ratio with extended '
high frequency response; plus a 3- to 5-dB increase in ,/
undistorted headroom at high frequencies. With
metal tape the frequency response is an extra-wide 20
Hertz to 22k Hertz. The CT-9R’ tape transport system
is an incredibly precise dual capstan system with three
direct drive motors. The result is an infinitesimal wow
and flutter of 0.03%.

More importantly these features allowed our
engineers to equip our CT-9R Cassette Deck with a
super intelligence: a microprocessor that automati- —
cally adjusts bias, level and equalization to maximize
the performance of the tape you're using. And this
same microprocessor technology makes it possible P
for the Pioneer CT-9R to offer you an exclusive ' §
combination of human engineering features.

Human engineering makes Pioneer’s
CT-9R a pleasure to live with.

Anyone who records on tape knows how frus-
trating it is to run out of tape before running out of
music. That’s why the CT-9R has a Real Time
Counter with a digital display to show you how much
recording time is left on your tape. Press a button and
the same display turns into a Digital Tape Counter.
There's also a Blank Search feature that speeds
through a partly recorded tape to find the unrecorded
section and even leaves a five-second margin H
between the last song and what you intend to record. B
To find your favorite song, on a recorded tape, touch
Index Scan and the CT-9R will play the first five sec-
onds of each piece of music on the tape. To repeat a
song, simply press Music Repeat and listen. The
Pioneer CT-9R will even play both sides of a cassette
automatically. And the Music Search control auto-
matically plays the beginning of the next song on the
tape. There'’s even an optional remote control.

Now if you think all this sounds too good to be
true, visit your nearby Pioneer dealer. You can see
and hear the CT-9R for yourself, as well as an entire
line of new Pioneer cassette decks. And then if youre
wondering why we don't give you less features for the
money like others seem

to do, it’s because we GD PIONECER

consider that inhuman. We bring it back alive. 0B LS Fromens : 26 Oinbord Orom, Won
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Ribbon Sendust Advanced

Heads: Microprocessor:
Pioneer's exclusive tape head Automatically determines precise GertsmL ORECT DAnE
material provides superbsignal-  tias, Dolby calibration level and RRONR rmas o 4O
to-noise ratio. record equalization for each tape. Pt

Three DD Motor Tape Transn:

Three direct drive motors provide excentional record and play accuracy.
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* Five Important Reasons
To Own This New Realistic’

-1' "t‘t"'"“_,' % 7
co d, digital
synthesized, quartz
locked tuner.
Don't let the technical terms frighten
you. Simply put, the tuner is comput-
erized. Incredibly accurate. Very easy
to use. Even easier to love. When you
tune this new Realistic, soft-touch but-
tons take you to the exact center of the
channel you want. Select the search
mode and gain instant access to all 109
AM and 99 FM broadcast frequencies.
Or choose the automatic mode and
stop only at stronger stations. Either
way, a triple muting system silences
tuning noise, and a quartz crystal ref-
erence corrects the circuit over 11 mil-
lion times each second. Two major
causes of distortion — drift and tuning
error — are eliminated. With the STA.
2250 you get a clean, uncluttered front
panel featuring a six-step LED signal
strength readout and a bright LED fre-
quency display you can easily read
from across a room.

FM stations in the computer memory
for instant pushbutton recall. Adding or
changing memorized stations is easy,
and memory contents are protected for
one hour, if AC power fails, or if you
need to unplug the receiver.

3. Power and protection.
The STA-2250's audio amplifier deliv-
ers a powerful 50 watts per channel,
minimum rms into 8 ohms, from 20-
20,000 Hz, with no more than 0.02%
total harmonic distortion. You get com-
plete protection against overdriving,
overheating and speaker wiring shorts.
The sophisticated muting system even
protects your speakers and ears from
“thumps” and “pops” when you select
sound sources.

4. The heart of a

complete system.
The STA-2250 is a very versatile con-
trol center. Use the 40-step volume

You can also store eight AM and eight -

Wil 1w o e /0 ¥
e aflpe IIITO O aqQiust { €
response exactly the way you _wént it.
You also get A-B-Both speaker switch-
ng, inputs and dub/monitor controls
for two tape decks, hi and o filters and
more. All enclosed in a walnut veneer

(not plastic or metal) cabinet.

5. We build it. We back it.

Engineering and manufacturing the
STA-2250 in our own factory helps us
to price it lower, and also eliminates
buck passing when it comes to quality
control and service. As with every
Realistic stereo receiver, you get a two-
year parts and labor limited warranty,
honored wherever you see the Radio
Shack sign. So if you are starting or up-
grading a stereo system, audition the
STA-2250 at one of our 7500+ loca-
tions today. Once you compare its ef-
fortless tuning and flawless musical
performance with receivers costing
hundreds more, you'll know why we
put reason number six on a separate
line

The Amazing Realistic STA-2250:
Only *429.95" at

Radie fhaek

THE NATIONWIDE SUPERMARKET OF SOUND

*Retall price may vary at individual stores and dealers.
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Protect Your
Stereo System

and Maintain
Its Sound

The D4... Record Care System

microdust and debris that can cause

permanent damage to your record-
ings.

The SC-2..
Stylus Care
System

SC-2 fluid with the
exclusive nylon fibered
brush effectively loosens

and wipes away stylus contamination,
a major contributor to record wear.

The Discwasher®

D4 Record Care System
and the Discwasher SC-2
Stylus Care System are
available separately or
together as DiscSetw.

For a free copy of our “Guide To Record Care” write to Discwasher.

The highly active D4 fluid and unique di-
rectionally fibered pad removes harmful

YUR MUSIC

. MO 65201 USA
Company
E CARD
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Edited by William Livingstone

® A TAX ON BLANK TAPE AND RECORDERS

to help offset losses to the record
industry resulting from home taping
has been proposed in Great Britain,
but the government has rejected it

for the present. Maintaining that

the British Phonographic Institute and
other interested parties have failed
to present a convincing case for a

tax on audio and video recorders and
on cassettes and blank tape in other
forms, the government has left the
subject open for debate. Industry
sources in Britain estimate the daily
loss from home taping to be as high as
$2 million. At present Germany has a
tax on recorders; Austria taxes tape.

® ROLLING STONE BASSIST BILL WYMAN has
become the first member of the group
ever to score a hit on his own. His
new single Si Si Je Suis un Rock Star
on A&M has gone Top-40 in England.

A&M America will probably release the
record in this country to capitalize
on the current Stones album ("Tatoo
You," Rolling Stones COC 16052) and
tour, but a date has not been set.

e TRUE DIGITAL PLAYBACK FOR HOME USE
is brought one step closer by the
slngle-chip 16-bit digital-to-analog
converter developed by Analog Devices
of Norwood, Mass. Sold for $30 each
to manufacturers who buy in quantity,
the device has specs that indicate a
distortion level of +0.015 per cent.

® BETTER SOUND QUALITY FOR VIDEODISCS
was the concern of Ruggles, Reber &
Associates when they recorded jazz
performances by noted trombonist Bill
Watrous and his Refuge West Big Band.
The company taped the soundtrack by
using digital-audio and multitrack
analog machines synchronized to the
video recorders. Release is expected
from VHD Programs, Inc. in the VHD
videodisc format.

® GIVE THE GIFT OF MUSIC FOR CHRISTMAS
is the record industry's message for
fall, and special Christmas albums are
already being released. RCA Red Seal
has "Christmas with Renata Scotto" and
“Christmas with Canadian Brass," both

recorded at St. Patrick's Cathedral.
Also from RCA (not on Red Seal and not
recorded at St. Pat's) is "Christmas
with the Chipmunks." A Kenny Rogers
Christmas album is scheduled for
October on the EMI America/Liberty
label. CBS Masterworks is releasing
five Christmas albums this month:
soprano Elly Ameling with pianist
Dalton Baldwin, flutist Jean-Pierre
Rampal and guitarist Alexandre Lagoya
conducted by Michel Legrand, tenor
Placido Domingo accompanied by the
Vienna Symphany, Caravelli (Eurcpe's
answer to Mantovani), and the Mormon
Tabernacle Choir. More to come.

® CONDUCTORS: Beginning in the season
of 1981-1982, Michael Tilson Thomas
will be the principal guest conductor
of the Los Angeles Philharmonic. His
first concert in this capacity will
take place November 28. Starting in
September 1983, Sir Colin Davis will
become principal conductor of the
Bavarian Radio Symphony Orchestra in
Munich, retaining his positions as
musical director of Covent Garden in
London and principal guest conductor
of the Bostonm Symphony. John Williams
completed his two-year contract as
conductor of the Boston Pops at the
end of July, but at press time he had
not decided whether he would renew.

e DIGITALLY RECORDED LIVE PERFORMANCES
from the San Francisco Opera will be
broadcast on Saturday evenings by
National Public Radio stations from
October through December. The series
begins with Rossini's Semiramide with
Montserrat Caballé and Marilyn Horne
conducted by Richard Bonynge on
October 3. Massenet's Manon with Reri
Grist and Stuart Burrows conducted by
Julius Rudel follows on October 10 and
Shostakovich's Lady Macbeth of Mtsensk
with Anja Silja conducted by Calvin
Simmons on October 17. Dame Joan
Sutherland will sing the title role in
Lehdr's Merry Widow conducted by
Richard Bonyage on October 24, and
Bizet's Carmen will be performed on
October 31 with Teresa Berganza
conducted by Kurt Herbert Adler.

Check NPR stations for exact times.

e October 1981 mssemmsgesscn g ThodE 0 5



Speaking of Muric...

By William
Anderson

INTERIM TECHNOLOGY

“ THERE are some people,” my father

used tosay, “who would complain if
they were being hung with a brand-new
rope.” And there are others, I would have to
add, who make it an invariable practice to
holier before they're hurt. And so we have
already been hearing quite a bit of hollering
from some audiophile quarters about CBS'
“brand-new rope,” the CX process for mak-
ing quieter phonograph discs described in
these pages in July, even though very little
of the encoded software (and even less of
the hardware—see last month’s test report
on the Sound Concepts SX-80 CX adaptor)
has reached record retailers yet.

Judging from the latest record releases, it
appears that digital—digital recording,
that is—is already well on the way to
becoming the industry’s preferred technolo-
gy, at least for classical music. The arrival
on the market of *true” digital—digital

playback, that is—has been delayed indefi-
nitely awaiting the birth, somewhere in Cal-
ifornia’s Silicon Valley perhaps, of the
monolithic *“chip” that will bring the price
of this new disc format within the reach of
the average consumer. In the meantime,
business has not been exactly booming for
the record industry, and CBS evidently
decided to pep up the party by introducing
an interim technology, one that they ob-
viously hope will sell a few records, still
some of the mounting clamor about present
record quality, and perhaps give their siz-
able investment in analog pressing plants
a little longer lease on life (they would
have to be entirely revamped for the pro-
duction of all-digital discs, of course).
Criticism of this action runs along pre-
dictable lines: it is a cynical exercise in
“planned obsolescence,” it is an effort to
foreclose on a superior technology, and it

falls short of delivering the sonic perfection
that is every audiophile’s right and due. But
whether they spring from honest paranoia
or disingenuous technological snobbery, the
charges hold little water. First, on the issue
of planned obsolescence, one has 1o ask how
such a scheme could conceivably profit
CBS, for they are licensing the system with-
out royalties to other record manufacturers;
RCA and Warner Bros. have already indi-
cated their intention to participate. The de-
coding circuit, moreover, is a relatively sim-
ple one, and its low cost will in time disap-
pear in the price of whatever electronic
hardware includes it. (And too, analog tech-
niques will continue to be used long after
the arrival of “true” digital, so CX should
prove a boon to the many smaller record
companies that cannot afford the more ex-
pensive technology.)

Second, though digital techniques can
doubtless produce superior sound, they are
not nearly as close to reaching the market.
How long should we wait for this *“elegant,”
ingenious, but hardly simpler solution?
(And if we wait for ir, why not for the even
more elegant photographic-film system
coming up behind?—see *‘Audio/Video
News,"” February 1981.) Digital foreclosure
is unlikely: we are already halfway there,
the research and development money so far
spent dictates no retreat, and there is still
that attractive connection to videodisc tech-
nology—a single turntable could, after
all, play both.

Third, though the CX system may not be
perfect, it is certainly better than what we
have. The end is still the best sonic repro-
duction we are willing to afford, and the
means are incidental. We do not listen to
“analog”™ or “digital,” or (to return to an
earlier technological squabble) to “matrix”
or *“‘discrete.” We listen to music, and if
someone offers to deliver it with a little less
of the noise we've suffered ever since Edi-
son, we shouldn’t really care too much how
he does it. O
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Any loudspeaker system this flat
deserves a fair hearing.

UBL First with the pros.

g

Freguency response of the
L112 measured on-axis at

1 meter with a 1-watt input
in a free field (4=) environ-
men:. Response in a room
will vary, depending upon
room acoustics and system

placement. Actual graph
available upon request

If you like the flatness of our
L112 frequency respcnse
curve (above), you'll be even
more impressed by the
smooth, natural uncolored
sound that goes with it

The L112 is a perfect example
of JBL's advanced engineei-
ing design philosophy at
work. Lasers, holography,
computers and the human
ear interfacing toward one
end: The flattest, most accu-
rate sound reproduction in
JBL bookshelf history The
kind of pure, uncompromised
sound quality that's made
JBL the longstanding choice
of audio professionals
worldwide.

The overall performance
quality of the L112 bookshelf
system is the result of many
precision-engineered compo-
nents working together to
achieve sound so naturat
there's no sense of a speaker
at all—only the music.

Lower. Higher. Faster, too.
The L112's Symmetrical
Field Geometry (SFG) 12"

woofer contributes cleaner,
deeper, more powerlul bass.
A laser-developed 1" dome
tweeter adds more high
frequency detail. And a new
High Resolution Dividing

Network delivers superior
transient response

Crafted inthe U.S. A, the L112
is also a beautiful example of
JBL’s longtime commitment
to fine craftsmanship and
unrelenting quality control.

Go see the audio specialists
at your nearest authorized
JBL dealer and listen to the
L112 bookshelf system for
yourself. For the name of the
dealer nearest you, write:
James B. Lansing Sound, Inc.
8500 Balboa Boulevard,

P.O. Box 2200, Northridge,
CA 91329.

Comparison Analysis now
available. Recently, we con-
ducted a very enlightening
series of performance tests
comparing the L112 against
several competitive speakers.
For a copy of the documented
results, as well as reprints

of recently published L112
reviews, please write us,
attention: L112 Comparisorn
Analysis.

UBL/harman international
©
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Pavarotti

@ It would seem that in the August 1981
issue of STEREO REVIEW, Messrs. William
Livingstone and George Jellinek mutually
decided, *“Let’'s sock it to Luciano Pavarot-
ti.” Mr. Jellinek describes the Pavarotti/
Joan Sutherland Traviata as “‘disappoint-
ing” and calls Pavarotti’s portrayal of Al-
fredo *‘routine” (page 99-100), and Mr.
Livingstone puts down Maestro Pavarotti in
“Classical Music Briefs’ (page 91) for his
‘““constant efforts to upstage soprano Judith
Blegen in the Met's performances of L'Eli-
sir d’Amore this year.”

I agree with Mr. Jellinek that Ms. Su-
therland’s enunciation has always left much
to be desired, but, still, I cannot believe that
artists of the prestige and caliber of Pava-
rotti and Dame Joan could ever put out a
*““disappointing” record. As for Mr. Living-
stone’s comments, while I do not wish to
take anything away from the enormously
gifted Ms. Blegen (who I feel has become
the world's leading lyric/coloratura so-
prano now that Beverly Sills has retired
from singing), I feel that Pavarotti is per-
fectly capable of upstaging anybody he
sings with, even if he should happen to be
singing offstage. It is also apparent that Mr.
Livingstone has forgotten that Pavarotti’s
role in L'Elisir, the peasant Nemorino, is
the central character of the opera and
therefore should be allowed to hold center
stage. Given Pavarotti’s magnificent voice
and his reputation in the world of opera, |
say, more power to him!

ALLEN JONES
Port Arthur, Tex.

William Livingstone replies: An artist's
prestige does not prevent him from making
a disappointing record, but on the contrary
probably makes it harder for him 1o satisfy
the public. “To upstage’ means to distract
the audience’s attention from another per-
former improperly. Nemorino may be the
most important character in L’Elisir
d’Amore. but the opera makes little sense
musically and dramatically if the soprano
is not permitted to sing her arias without
distracting horseplay from the tenor. I
don't think Pavarotti’s voice and reputa-
tion exempt him from common courtesy 1o
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his colleagues, but he may well agree with
Mr. Jones that it is impossible for him ever
to make a disappointing album and that he
is entitled to hog center stage at all times.
There was no collusion between Mr. Jelli-

nek and me, but Pavarotti does make rath-
er an easy target these days.

Listening Tests

@ I think the “golden ears” chosen for Au-
gust’s listening tests on $100 speakers must
have left those ears in their glass cases at
home—or else the test procedure was faul-
ty. When there are so many large discrep-
ancies in the rankings (for example, the
Technics SB-L50 was ranked most prefera-
ble by two judges and least preferable by
three), something is wrong and the test
should be deemed invalid. Here are some
suggestions to get more credible results:

(1) Decide on uniform criteria before the
test (such as musical accuracy). I couldn
believe my eyes when I read that some of
the evaluators brought in records of thun-
derclaps and applause, since in past issues
STErREO REVIEW has advised against using
such sound effects to evaluate speakers.

(2) Use a set of speakers that, regardiess
of cost, all the panelists agree are accurate
musical reproducers as a measuring stick
with which to compare the speakers being
tested. Julian Hirsch does this time and
again when he tests speakers, so why not in
this case?

(3) Provide the program material for the
tests (records and tapes), or at least censor
those brought in by the evaluators to elimi-
nate objectionable ones—see point (1)
above.

Together with the other procedures that
were used (such as keeping the speakers be-
ing evaluated from being seen by the listen-
er, equalizing volume levels, etc.), these
could help insure unbiased judgments.

DeaN ToMEek
Vallejo, Calif.

Associate Technical Editor David Ranada
replies: Unhappily, the results of a scien-
tific test often do not concur with common-
sense expectations—but that does not
mean they are invalid. In this case, the dis-

parities in the-rankings tell us that speaker
preference is sometimes far more depen-
dent on program material and listener taste
than one might think. Regarding reader
Tomek's other points:

(1) The only criterion used was prefer-
ence. Since most other speaker characteris-
tics were hidden or controlled by the test
procedure, the listeners could base their
preferences only on the speakers’ sonic
properties. Accuracy, realism, and the rest
are included in this criterion.

(2) Comparing speakers with a standard
in this case would have resulted only in
finding which speakers sounded most like
the standard. And there's no guarantee that
we would be able to find a “measuring
stick” that our eight “golden ears' could
agree on. The point of the test was to find
preference trends in a population of skilled
listeners within typical dealer-showroom
restrictions.

(3) The thunder recording was made by
the listener who used it. He was under the
storm as it broke, and I can think of no
better material for testing speaker '‘accu-
racy’’ than material recorded by the listen-
er in situ. Applause is useful as a test sig-
nal since it rapidly points out deficiencies
in upper-midrange performance. STEREO
REvIEW's previous admonitions against us-
ing sound effects to evaluate speakers ap-
ply only to those sounds unlikely to be en-
countered in everyday life, such as steam
locomotives, car crashes, and nuclear
explosions.

If we had provided the material for the
test, we would have had to make sure that
each listener was as familiar with it as with
the material he actually brought in. This
could take years. Also, providing the mate-
rial would run the risk of a subliminally
biased choice that might give an unfair ad-
vantage (or disadvantage) to a particular
speaker system.

@® That was a fine review of fifteen $100
speakers in the August issue, but how about
a panel of professional musicians for the
next review of this sort? Here's my panel of
‘“golden ears’™: Count Basie, Itzhak Perl-
man, Zubin Mehta, Buddy Rich, Frank
Zappa, Aaron Copland, Robin Gibb, Henry
Mancini. Does anyone publish reviews of
audio equipment by musicians?
RICHARD ALEXANDER
Glen Head, N.Y.

No.

Tchaikovsky Trio

® In an August review, David Hall sug-
gests that the Tchaikovsky Trio, Op. 50, at
times calls for “an orchestral canvas.”
Frederick Stock, the great conductor of the
Chicago Symphony Orchestra for some
thirty years, did arrange the trio for full or-
chestra, and it was performed by the Chica-
go Symphony with great success in Chica-
g0, Milwaukee, Detroit, and elsewhere. The
score and parts are gathering dust in the li-
brary of the orchestra. When will someone
dig them up and record it?

A minor correction: Mr. Hall said that
the Mirecourt Trio is based on the West
Coast. It is, and has been for several years,

{Continued on page 10)
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In 27 years, most of the worlds hi-i
manufacturers have copied
our woofers,our tweeters, and just
about everything else in our speakers.

Except the sound.

We invented the acoustic suspension woofer, and they copied that. We invented the hemispheric
dome tweeter, and they copied that. What they can't copy is the sound whose bass Stereo Review
calls "deeper, flatter and cleaner than that of any other we have tested.” The sound High Fidelity says
‘will satisfy the discriminating listener long after others have lost their charm.” See your local AR dealer
and hear for yourself. Stereo Review on the AR 9, July, 1978. High Fidelity on the AR 28s, July. 1981.

Hear what you've been missing.

2¢ TELEDYNE-ACOUSTIC RESEARCH ,Write for information and authorized dealer locations. 10 American Drive, Norwood, MA 02062 USA, © 1981 A.C. Simmonds & Sons,
975 Dillingham Road, Pickering, Ontarig, Canada L1W 382; W.C. Wedderspcon Pty. Ltd., PO. Box 21,3-5 Ford St., Greenacre 2190, New South Wales, Australia



in residence at Grinnell College in Grinnell,

lowa. The trio was, however, formed at

California State University in Fullerton,
which is on the West Coast.

KARL OLDBERG

Santa Monica, Calif.

Dubbing Ethics

® [ am a music lover. I collect music in all
forms. But I have little or no sympathy for
the blues that record labels are crying about
music lovers illegally dubbing music. I'm
not concerned primarily with the costs but
with the availability of the product. I can
utilize discs, cassettes, or eight-track car-

tridges, and no sconer do I see a new issue of
interest in the Schwann catalog than I at-
tempt to get it. After many months of the
item’s being ‘“‘on order,” I am told that it
has been cut out. The catalog life of records
and tapes seems to get shorter and shorter
as we grind out more.

I realize that a store can stock only so
much and that some items [ might want are
out of the ordinary, not in the mainstream
of what today constitutes popular music. So
I resort to dubbing as a last resort—but
only as a last resort. For instance, this very
month | had arranged with friends to bor-
row two old and long out-of-print Capitol
recordings so I could dub them, but I
learned that Capitol has just reissued the

“Guaranteed 1o improve
any fine component

Knowledgeable Audio Critics always specify separate Power Amps, Preamps and EQ's for
the finest sound available . . . Soundcraftsmen builds, in the finest American Tradition,
coordinated separates for a superbly matched stereo system . .

or, as individual components to upgrade your existing system . ..

FM-AM MICRO-PROCESSOR TUNER: Digital Quartz PLL 5-digit readout, for all present and future
station spacing requirements . . . 14-station pre-set . .

program storage, no external power required

Variable output level controls . . .19"rackmount .

PRE-AMPLIFIERS: Dual stereo/mono (4 separate) phono preamps enable phenomenal - 97dB S/N ratio

.. Our new Signal Processor preamps act as a com
switching capabilities similar to a mixing board . . . features 16 frant-panel control functions . . . plus 22
plus 42-control capacitance/impedance/level capability on SP4002 rear

EQ controls on SP4001 . .
panel . . . Wainut side panels . . . .

POWER AMPLIFIERS: NO CURRENT LIMITING provides high heao-room and increased stability. . . all
. . the MAS002A shown has the new exclusive Patent-
Pending Variportional® Auto-Buffer® system for coniinuous 2-ohm operation, Class ‘H'" energy-saving
, 375W/4 ohms, dual 0-1,000 watt peak-reading

our amps have this unique and desirable circuitry. .

circuitry, 250W/20-20KHz/8 ohms, 0.09% THD
20-segment LED displays . . . Walnutside panels

and enhanceH
sound system

. 3 way Automatic/Manual scanning/tuning selection
. Walnut side panels o

plete control center, with push-button patching and

CLASS "H"” AMPLIFIERS....
PREAMP-EQUALIZERS . ..
EQUALIZERS ...
ANALYZERS...

@

Exclusive Memory-Retention circuits for years of

$449.00
.. $399.00

. 3models, from

7 amp models, from . . . $549.00

NEW, 16-page Full Color Brochure, FREE!

(circle Reader Service Card #. or writedirect for faster service) Includes TESTREPORTS, complete speci-

fications, Class “H” amplifier ENGINEERING REPORT, EQ COMPARISON CHART, and the “WHY'S &
HOW'S" of equalization.

PHONE 714-556-6191 SOUNDCRAFTSMEN INC. 2200 SO. RITGHEY, SANTA ANA, CA 92705
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recordings. Now if they will leave them in
print long enough for me to be able to buy
copies, I will buy thein and then dub my
own copies so as to save wear on the discs.
ROBERT W. HOHLMAYER

Springfield, Ohio

The Byrds

@ Steve Simels has always been my favor-
ite STEREO REVIEW writer, and | was
pleased with his kind remarks about the
Byrds in the August *“Popular Music
Briefs.” Although I'm only twenty-one, |
have been a Byrds fan since long before |
even heard of Tom Petty. Consequently, I
noticed an error on Mr. Simels’ part: he
said the the song Why had never been pre-
viously issued on an American album, but
it's the closing track on *Younger Than
Yesterday,” released in 1967.
TomMMY NAUGHER
Piedmont, Ala.

Steve Simels replies: We're both right. The
version of Why mentioned in “Briefs" was
recorded in 1966 at the sessions for the
“Fifth Dimension" album and was origi-
nally released as the B-side of Eight Miles
High. It is considerably harder-edged and
more aggressive than the 1967 remake.

Disc Packaging

® I would like to second James Green’s re-
quest (January “Letters”) to the record
companies to switch back to paper record
sleeves. Whereas Mr. Green's problems
with the currently fashionable plastic-lined
sleeves stem from the hot and humid tropi-
cal climate of Puerto Rico, which he says
causes the plastic to bleed and stick to his
records, my problems involve static caused
by the dry air in the western United States,
compounded by the abundance of all types
of dust in the environment. Removal of
most records from their plastic sleeves en-
genders a tremendous static charge, which
quickly results in the attraction of an
abundance of dust particles to the record
surface. This problem is especially pro-
nounced with many European records,
which in the name of quieter disc surfaces
are made of viny! with little or no antistatic
compound mixed in. I have had to put al-
most as much money into antistatic reme-
dies as [ have into records, and I have there-
fore pirated as many paper inner sleeves as
I could get.
DoucGLas E. ROLLINS
Ogden, Utah

® | have a complaint not about the quali-
ty of record albums today but about the
quality of album jackets, which is sel-
dom written about. Today’s album jackets
have poor storage qualities. Record compa-
nies insist on giving us fancy covers that
tear easily in repeated use because of the
sharp disc edge. Albums should come fac-
tory-equipped with plastic-lined paper inner
sleeves, like imports have. Perhaps one day
American record companies will give con-
sumers what they really want: better quali-
ty and fewer frills.
PauL A. CAMPISE
Houston, Tex.
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THE LEADING
AUTO SOUND SPECIALIST

~ SPEAKS OUT ON SPEAKERS.

1 10-DZ. CERAMIC MAGNET
provides improved ~
damping and high
eff ciency.

2 HIGH COMPUANGE SPIDER helps
minimize bassdistortion and
extends low-frequency respanse

AUTD SOUND IS DIFFERENT THAN HOME
SOUND. Nobody knows that bette-
than Delco. We've been building
sound systems for GM for over 44
years. In that time we've built over 200
" million speakers..And pioneeredrany
auto sound firsts including: the “irst
solid-state car radio, the first AM/FM
car stereo and the first in-dash
radio/tape player. We've learne= a lot,

Simtlated

i 3 1 voa con provices
(’ ‘r ~ high-efficiency ouzpuf
b

RN 4 wHizzir cont B designed for
| high-frequency resconse

to approxinately AC,000 Hz

Dptionel Delco Soumdk
Ixtended Range Spe aker

HEAT, HUMIDITY, VI3RATION—
TOUGH ON SPEAKERS. We buid
our speakzre to teke &. Specially
adesigned Je co speaker cones
reducz dete-ioration caused by
severe environmerts. Plus De co
adds an acousticelly t-ansparant
= cust cove” te help shield out
sounc-destructive dirt and

SN rays.

LED eadout HOME STERED SPEAKERS LIVE IN A QUIET

THE LAST THING YOU WANT IS
STATIC. A car radic is surround-
ed by numerous components
tha: generate statc. Delco
buikds impulse noise blankers
intc all our Delco-5M stereo
sound systems to nelp
minimize interference.

ENVIRONMENT. Car speakers live with
wind and rcad noise. Delco compen-
sates for their effect on high- ard
low-frequency sound reproduction
wnen designing auto sound systems.

q

SPEAKERS SHOULD BE LISTENED TO O THE RCAD.
Not in tte showroom. 50 when y<u buy your new
GM car or truck 3sk your Jealer t= demonstrate

a Dejco-GM sound system. Mobocy knows the

L] ) inside of GM vehicles quize ke the automotive
sound specialists at Delco E-ectron ¢5 Division of
General Motors Corporaticn.

SPEAKER PLACEMENT.. . KEY TO

GREAT SOUND. Mcstexperts nelcu |§ :I
know this. And az Delco - A

Electronics, we work directly - |

with GM car divigons in Mlus AHEAD

determining proper speaker
location and mount ng.




SA-X COO wigh Blas 704sEQ ATOK

SA-X. HIGH BIAS IS RICHER FORIIT.

The greatest honor a cassette can receive is to be held in higher esteem than the one now setting
the high bias standard. SA-X has already gone beyond SA in frequency response, sensitivity,

and resolution. It was intended to. With its ultra refined dual layer of Super Avilyn and the
Laboratory Standard Mechanism, nothing less was possible. TDK
believes sound reproduction should have no set barrier. No limit.
For us, high bias was a limit to be surpassed. SA-X has won three
international audio awards to date. It will no doubt win others.
But we take awards philosophically. They represent our continu-

ing effort to create the machine :
for your machine. In that, we & I DK
could not be happier with SA-X. ¢ e

The Machine For Your Machine :

nic £

CIRCLE NO. 67 ON READER SERVICE CARD
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New Products iatest audio equipment and accessories

-

Flat Woofers in
Phase Technology
Loudspeakers

O Phase Technology’s line of loudspeakers
employs 6- and 10-inch woofers with solid
high-density expanded-polystyrene flat pis-
tons. The manufacturer states that the
acoustic centers of all the drivers in a sys-
tem are aligned at the front surface of the
enclosure to aid in phase alignment of the
speaker’s output.

The top model in the series, the PC-100
(right). is a four-way phase-coherent sys-
tem with two 10-inch solid-piston woofers, a
3-inch soft-dome midrange driver, a |2-
inch soft-dome upper-midrange unit, and a
1-inch soft-dome tweeter. Frequency range
is 24 to 20,000 Hz, and recommended am-
plifier power is from 50 to 200 watts. The
cabinet is solid walnut with walnut veneer.
Dimensions are 14 x 42'2 x 8 inches. Price:
$550. Phase Technology Corp., Dept. SR,
101 North Park Street, East Orange, N.J.
07017.

Circle 120 on reader service card
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Dual’s Three-head
Cassette Deck

O The Dual C-844 cassette deck has a
“Direct Load and Lock” system that elimi-
nates the need for a door between the user

OCTOBER 1981

and the cassette compartment; the cassette
is slipped directly into place and can be re-
moved at any time, even when the 1ape is in
motion. Photaelectric circuitry in the cas-
sette compartment stops the transport when
a cassette is grasped. The separate record
and play heads are mounted in a combined
housing. Dolby-B and -C noise-reduction
systems operate during record and play-
back. Meters show the level of the equalized
signal reaching the tape heads, and four
peak-level LEDs show when each of four
tape types has been overloaded.

In addition to the standard 1%-ips cas-
sette speed, the C-844 also offers 3%-ips
play and record for extended frequency re-
sponse and improved signal-to-noise ratio.
Rated response with all tape types is 20 to
24,000 Hz +3 dB at the faster speed. An
optional infrared remote control is avail-
able. Price: $700.

Circle 121 on reader service card

Floor-standing
Speaker from
Mirage Acoustics

[0 Mirage Acoustics’ SM-1, a two-way sys-
tem, has an optional stand that was part of
the origina! design concept. The Model T-1
stand precisely positions the SM-1 so that
the floor acts as an acoustical extension of
the speaker. The system’s crossover is a
first-order design rolling off at 6 dB per oc-
tave, since in the view of the manufacturer a
crossover that rolls off any faster degrades
both a speaker’s time characteristics and its
transient response. The tweeter employs a
soft-textile dome surrounded by a felt ring.
This ring is claimed to reduce diffraction,
improve imaging, and smooth the high fre-
quencies. The woofer is made of filled poly-
propylene. Prices: SM-1, $329; T-1, $29.95.
Mirage Acoustics, Unit One, Dept. SR, 21
Progress Avenue, Scarborough, Ontario,
Canada M1P 4S8.
Circle 122 on reader service card
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Denon’s “‘Class-A”’
Integrated Amplifier

0 The Denon PMS-950 is an 80-watt-per-
channel amplifier using *‘pure class-A cir-
cuitry” throughout. It has two moving-coil
pre-preamps, two moving-magnet preamps,
a separate record-out selector, and a head-
phone amplifier that is adjustable for differ-
ent headphone impedances. Other features
include bass and treble controls, a direct-
couple switch, and switchable infrasonic
and loudness filters. Harmonic distortion is
0.004 per cent or less. Signal-to-noise ratios
of 90, 74, and 108 dB, respectively, are
specified for the moving-magnet phono
stages, the moving-coil phono stages, and
the auxiliary stage. RIAA equalization is
within 0.2 dB of standard. The PMS-950
weighs about 35 pounds. Price: $995
Circle 123 on reader service card

Ortofon’s Improved
Moving-coil Cartridge

O The MC 10 Mk 11 moving-coil cartridge
from Ortofon has the same “Wide Range
Damping” system already incorporated in
the MC 30 and MC 20 Mk Il cartridges.
The unit’s low equivalent tip mass of 0.5
milligram results from the design of its can-
tilever and its small nude elliptical diamond
stylus. Frequency response is given as 20 to
20,000 Hz +1.5 dB. Output voltage at
1,000 Hz with a S-cm/sec groove velocity is
0.09 millivolt. The cartridge’s internal im-
pedance is 3 ohms. Recommended load im-
pedance is at least 10 ohms, recommended
wracking force 1.5 grams. Weight is 7
grams. Price: $195.
Circle 124 on reader service card

(Continued overleaf)
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HERE'S

A TIP

10 MAKE
YOUR
RECORDS
_LAS
ONGER.

Unlike some magnetic cartridges,
Empire's moving iron design allows
the diamond stylus to float free
of its magnets.

This imposes much less weight
on the record surface and insures
longer record life.
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PHONO CARTRIDGES

THERE'S A NEW SOUND
WAITING IN YOUR SYSTEM
CIRCLE NO. 16 ON READER SERVICE CARD
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lew Products

latest audio equipment and accessories

Celestion Industries’
Three-way
Loudspeaker

00 The Celestion Ditton 300 has a 1-inch
dome tweeter, a 5-inch cone midrange, and
a 10-inch woofer with a polyvinyl-chloride
surround. Anechoic frequency response is
given as 52 to 20,000 Hz + 3 dB. Crossover
frequencies are 650 and 4,500 Hz. Nominal
impedance is 8 ohms; minimum amplifier
power is 20 watts per channel, The Ditton’s
sensitivity is 87.5 dB sound-pressure level
measured at | meter with a l-watt input.
Dimensions are 24% x 13% x 10Va inches;
weight is 30 pounds. Price: $400.
Circle 125 on reader service card
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Sanyo’s Low-price,
Full-feature
Cassette Deck

[ Sanyo’s PLUS series D56 cassette deck
offers metal-tape capability, Dolby-B noise-
reduction circuits, full-logic soft-touch
transport controls, and an automatic music-
selection system (AMSS) that searches for
pauses between recorded selections. Other
features include two-color LED level indi-

cators, a recording-mute control, timer/

standby switching, a headphone output, and

two microphone inputs. Price: $239.95.
Circle 126 on reader service card

Catalog of
Interference-reducing
EqQuipment

O Electronic Specialists’ twenty-four-page
catalog of power-line filters, protectors, and
isolators also contains information on au-
dio-interference filters for phono inputs and
speaker lines. In addition to product de-
scriptions, the catalog also offers suggested
solutions for specific interference and noise
problems. Request Catalog 801 from Elec-
tronic Specialists, Inc, Dept. SR, 171
South Main Street, Natick, Mass. 01760.

Acoustical Physics’
Satellite Speakers

O The Acoustic Image loudspeaker system
is a satellite unit designed to be used with
any available subwoofer. The manufacturer
says that the speakers have optimized time-
domain transient responses; their small size
is said to minimize “time-domain disper-
sion” and “near-field time-delay distortion
caused by diffraction effects.” Frequency
response is given as 60 to 22,000 Hz, imped-
ance as 8 ohms. Power-handling capability
is 40 watts when the speakers are used by

(Continued on page 16)
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THE ONLY THING'MORE
REVOLUTIONARY THAN AKAIS NEW
- GX77ISTHE TAPE IT PLAYS.

The new GX-77 is the
world's first open-reel !
machine wizh a special setting ¥
for the new ultra-
high-density “EE’
tapes

For the uninitiated, "EE”
simply stands for extra effi-
ciency. And the innovators at ~—
both Maxwell and TDK are ccmmit:
ted to it.

For some very sound reasons
Numbers don't lie.

And wha" the numbers are saying is this. You
don't have to sacrifice performance for ecanomy.
Not with a GX-77 and "EE" tape. Because at an
efficient 3% ips. you'll still get the same frequency
response, S/N ratio and dynamic range of con-
ventional tape played at 7% ips.

But see for yourself. below. The specs are
spectacular at any speed

. There's sound engineering, too.

The GX-77 also features quick-reverse dlay-

back/record, 3 motors,4 AKAI GX heads and

A K

TAPE
SELECTOR

NORMAL

!

Y O U N E;V ENR

+ E ARD b T S O

®-THacK eTamsc “ame

AKAI l =4
P P B =B e T

an optional dustcover that's
the u timate cover-up
Plus a unique, motorized
tape-loadirg mechanism that
guarantees virtually perfect tape-
to-head alignment. All at the touch
of a button
And all for a -elatively modest $775
suggested retail price. :
Or. if you prefer the benefits of "EE" tepe
on a grander scale (including 10%" reels),
consider the new AKAI GX-747
Better yet. audition toth at your AKAI dealer's
soon. Or write; AKAI F O. Box 6010. Comptan.
CA 90224
Wed hate to start the revolution withou: ycu

et Dynamric Frequency S/N
AKAI GX-77 with: Range Response Ratio
EE Tape (3% ips) 18 i 25-25000 Hz &&=

Conventional
Tape (7Y ips)

EE Tape (7% ips) 0 i

y.\

Y i 25-25000 Hz 73
25-33000 Hz =

G OO}



“t is hardly conceivable
that a small, inexpensive,
lightweight cube such as

this could deliver as

much clean power as any

but a few of the largest

conventional amplifiers
on the market—

| 1€} Gy |

Magnetic Fisld Power Ampilfiec

:

:
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TTEXIT)

}

The Carver M-400
Magnetic Field Amplifier

The cube that impressed Julian Hirsch
is indeed small: less than 7 inches.
And it is very light: less than 10
pounds. And very inexpensive: sug-
gested retail price, $399.

As for its clean power: 201 watts per
channel in stereo and 500 watts mono!
That, of course, is RMS into 8 ochms,
from 20 to 20kHz with no more than
0.05% total harmonic distortion.

As for its sound, Leonard Feldman
reported in Audio: “Music reproduction
was superb and completely free of any
false bass coloration or muddiness. . .
none of that brittle quality that one
often detects from amplifiers that are
beginning to strain.

In short, the M-400 is musical and
accurate

And now here’s good news for every-
one with a receiver. The M-400 can be
added to it easily—with our new Z-1
coupler. So if you now have a 20-watt
receiver, it can be a 201-watt (per
channel) receiver!

For literature, test reports and near-
est Carver dealer, circle number below.

For faster response, write directly to us.

CARVER

CORPORATION

P.O. Box 664, 14304 N.E. 193rd Place
Woodinville, Washington 98072

CIRCLE NO. 6 ON READER SERVICE CARD
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New Products

latest audio equipment and accessories

themselves as a full-range system. The rat-
ing goes up to 200 watts when a pair is used
with a 100-Hz crossover to a subwoofer.
The driver complement includes a 1-inch
soft-dome tweeter and a rubber-damped 5-
inch mid-bass/midrange unit. Each enclo-
sure measures 6 x 16Ya x 13 inches. There is
no grille cloth. Stands shown are optional
Price: $500 per matched pair. Acoustical
Physics Laboratories, Dept. SR, 135 16th
Street, Atlanta, Ga. 30318.
Circle 127 on reader service card

Energy Loudspeaker’s
Model Four Has
Isolated Waofer

O The Model Four from Energy Loud-
speaker Corp. is a three-way floor-standing
unit. The woofer chassis is mounted on an
isolator that separates the front baffle from
speaker-chassis vibrations and is said to
eliminate a *“‘boxy™ sound quality in the
100- to 600-Hz region. A passive radiator
handles the speaker’s output from 15 to 50
Hz. The 24-dB-per-octave crossover design,
constructed with more than twenty-eight
components per speaker, is said to eliminate
radiation-lobe errors over a large listening
area and to give a solid stereo image. The
midrange driver is fluid cooled and has a
polypropylene cone.

Overall frequency response is given as 26
to 22,500 Hz + 3 dB. System resonance is
26 Hz. Nominal impedance is 4 ohms; rec-
ommended amplifier power is from 30 to
300 watts per channel. Sensitivity is a 95-
dB sound-pressure level at | meter with a

16

2.83-volt input. Finish is oiled-walnut ve-
neer. Dimensions are 4112 x 17V x 1414
inches. Price: $700. Energy Loudspeaker
Corp., Dept. SR, 161 Don Park Road,
Markham, Ontario, Canada L3R 1C2.
Circle 128 on reader service card

Heco Tower Speaker
Has Integral Subwoofer

O The Heco Lab 3 is a five-way speaker
system distributed by Osawa that has six 1-
inch tweeters, four 2-inch midrange drivers,
an 8-inch woofer, an upward-firing 13-inch
subwoofer, and a supertweeter. There are
contour controls for super-high, high-, and
middle frequencies, plus a bass-equalizer
control. Frequency response is given as 20
to 40,000 Hz +2 dB. Sensitivity is 89 dB
sound-pressure level at | meter with a |-
watt input. Speaker impedance is switch-
able between 4 and 8 ohms. Recommended
minimum amplifier power is 40 watts. Di-
mensions are 48 x 18 x 20 inches, weight
140 pounds. The driver positions are mir-
ror-imaged for each pair of systems. Price:
$2,450 each. Osawa & Co., Dept. SR, 21
Harbor Park Drive, Port Washington, N.Y.
10050.
Circle 129 on reader service card

NOTE: All product descriptions and speciti-
cations quoted in these columns are based
on materlals supplied by the manutacturers,
who will respond directly to reader requests
tor further information.

Domestic inflation and fluctuations in the
value of the dollar overseas affect the price
of merchandise imported into this country.
Please be aware that prices quoted in this
issue are therefore subject to change.
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The“Discrete” Difference

in Head Technology

f

Nakamichi Spoken Here.

P B\ Nakamichi

Let's not kid ourselves. All 3-head recorders are not the same
One perusal of specifications—one audition in the showroom
will establish that! Wed like to explain the difference-—the
“Discrete” difference—in Nakamichi 3-head technology.

Separate record and playback heads should produce wider
frequency response with less noise and distortion than a combi-
nation head, but all too frequently they don't. Why? Because
having separate record and play gaps introduces a new prob-
lem—azimuth misalignment—that rapidly diminishes high
frequency response, destroys phase coherence, and impairs
stereo imaging. Most 3-head decks employ “sandwich” heads
in which record and playback cores are housed in the same
structure. Even with careful quality control, the best that can be
achieved is mechanical paralielism between the gaps, and,
once the head is fabricated, there is no way to adjust one gap
with respect to the other. Since mechanical parallelism does not
insure magnetic alignment, it is no wonder that “sandwich”
heads fail to live up to their potential

From the time we created the world's first 3-head cassette
recorder in 1973, we have employed special “Discrete Head
Technology” Nakamichi heads are mechanically as well as
magnetically independent so that record and playback gaps
can be magnetically aligned after fabrication. For our best
models, we developed a unique Auto Azimuth Alignment sys-
tem to insure perfect alignment on each and every cassette
despite eccentricities in cassette housings. With Auto Azimuth
Alignment, a precision phase comparator detects the misalign-
ment error and activates a servo motor to pivot the record
head until the error disappears. Within seconds, perfect
azimuth alignment is achieved, and the full potential of the
cassette system is.realized

The advantages of the Discrete 3-Head system are so impor-
tant that we offer several recorders featuring this technology
without the monitoring feature normally associated with a
3-head design. At less cost, these recorders provide the same
perfection that our “monitoring” recorders do.

As you can see, there is a difference among 3-head recorders.
Why not hear that difference now—the “Discrete” difference—
at your Nakamichi dealer.

To learn more about Nakamichi's unique technology write directly to
Nakamichi U.S.A. Corporation, 1101 Colorado Avenue, Santa Monica, CA 90401



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'li get it for you. {

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

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carnes 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 satistaction 1s
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all 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 toupon
below for immediate information.
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DISCOUNT MUSIC CLUB, IN ]
1 e 650 Main Street DEPT. . 1081 {
] P.0. Box 2000 |
: New Rochelie, N.Y. 10801 :
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] |
] ]
§ ADDRESS K
: :
boiry
[} ]
[ ] ]
8 STATE 2P ]

C T T ey ———————————
CIRCLE NO. 12 ON READER SERVICE CARD

Power Indicators

My receiver is equipped with fluores-
* cent power indicators thar are
marked ‘“referred to an 8-ohm speaker
load.” However, they read the same wheth-
er the speakers are connected or discon-
nected and whether or not my headphones
are plugged in. Since each of these condi-
tions causes such different load imped-
ances and power demands, why do the
indicators always read the same?
Eric DEVIRGILIS
Waverly, Pa.

Almost all modern amplifiers operate

* as “‘constant-voltage” sources within
their ratings. As an explanatory example,
let us say that a | -volt input signal produces
a 20-volt output at the speaker terminals;
this is the equivalent of 50 watts across an
8-ohm load. Now let’s say we substitute a
4-ohm load. The same I-volt input will
produce the same 20-volt output, but Ohm’s
Law tells us that halving the resistance
doubles the power. So we now have 100
waltts output, assuming that the amplifier is
capable of supplying double the current into
the load. A 16-ohm load would draw 25
watts of power.

What it all comes down to is that your
amplifier is behaving normally. Its fluores-
cent display is responding only to the volt-
age level at the output terminals, not to the
current supplied, which varies with the
load. Therefore, within reason, the output
display will always read the same level of
output for a given level of input, but the
calibration markings will be “accurate”
only when the load is a reasonable approxi-
mation of 8 ohms.

Car-stereo Distortion

Q I recently bought a new stereo system
Jor my car, installed it myself, and
ran into a strange problem. The radio-
cassette unit that I put in didn't seem to be
able 1o play loud enough, it had audible
distortion at normal levels, and it oscil-
lated when pushed hard. I took the unit
back 1o my dealer, who claimed he checked
it out and found nothing wrong. I insisted
that he give me a new unit, and guess
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what?—it works no better than the first
one. Do you have any idea what's wrong?
MARVIN KALISH

Mt Vernon, N.Y

A This is an easy one to diagnose, if only
* because 1 went through much the
same sequence of events myself recently.
Almost certainly your problem is nor
caused by a defective car-stereo receiver;
the fault is most likely somewhere in the
wiring of your speakers. At some point
there is a contact between an uninsulated
part of the speaker wiring and the grounded
car chassis, and that is having an unhappy
effect on the amplifier section of your
receiver.

To locate the problem, first disconnect all
the speaker leads from your car-stereo
receiver. Then, if you have an ohmmeter,
measure the resistance between each pair of
speaker leads and the car chassis. A correct
reading would be S ohms or so across each
pair of speaker leads and no reading at all
(infinite resistance) between either lead and
the car chassis. If you read 5 ohms or so
between a speaker lead and the car chassis,
that means that the other lead of the pair is
grounded. If you read 0 ohms between a
lead and the car chassis, that means that
you’ve found the grounded lead.

If you lack an ohmmeter, a flashlight
battery (a D cell) can serve as well (see
illustration). Touch a pair of speaker wires
(A and B) across the battery’s terminals.
The speaker at the other end of the wire will

D CELL

produce a small *thump” at the moment of
contact. Now, hold wire B to the bottom of
the battery and touch the positive tip of the
battery to a chassis ground. If the speaker is
silent, try it with wire A held to the battery.
A speaker that remains silent with either

(Continued on page 20)
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The Technicolor™ micro-video
recorder adds new meaning to the
word “portable’’ It's simply the
world's smallest, lightest, simplest.
Because of its remarkable com-

pactness, it goes virtually anywhere.

A true portable.

And if anyone needs portability,
its freefall photographer Tom San-
ders. Tom has used our micro-
video recorder to document many
exciting freefall jumps. By simply
hooking the VCR to his chute straps
and mounting the camera to his
helmet, he is able to capture all the
action on video by Technicolor.

For the businessman on the go,
the Technicolor micro-video con-
ceptis ideal. So small, it fits in a
briefcase. So light, you hardly know
it's there.

Sales presentations, inter-office

Freefall photographer Tom Sandzars — Lake Elsinore, Calif., Parachute Center.

TAKE MICRO-VIDEO
WITH YOU ON
YOUR NEXT TRIP.

communications, product train-
ing —all easy to do. Video adds new
dimensions carrying the impact
of full color, full sound. The feather-
weight video cassette mails in an
ordinary (letter) envelope with post-
age only a fraction of the cost for
heavy video cassettes.

And video remembers vacations,

parties and a growing family like
no snapshot can. Remember them
all with our Technicolor micro-
video system.

The system includes 7-pound
VCR, lightweight color camera, and
matching TV tuner for recording
programs off the air.

For work or play, Technicolor
micro-video is truly “videc to go

Call us now for your nearest
dealer.

(800)854-4020 (toll-free outside Califomi. Alaska & Hawai)

(800)432-7407 {toll-free within Califormiai
(718)580-4330 (within Alaska & Hawaii)

Technicolor

TECHNICOLOR AUDIO-VISUAL
299 Kalmus Drive, Costa Mesa, Ca. 92626
© 1981 Technicolor, Inc. All rights reserved.
CIRCLE NO. 53 ON READER SERYICE CARD




YOU SHOULD OWN
ONE OFT

You're missing a lot of pleasure from your personal stereo cassette
player or radio, if you can only listen with headphones.

A Mura Steppin’ Out portable amplified stereo speaker system
converts any personal player into big, room filling stereo sound.

Simply clip on your personal player, plug in the stereo Jjack and
youre all set to go public and share those great scunds with others.

Steppin’ Out operates on four “C" batteries (or 6V DC adaptor}, so

you can enjoy it anywhere outdoors. Indoors, Steppin’ Out is the perfect
second stereo system. Going away? Take your

Steppin’ Out along. It's ideal for college
camp, ski trips and vacations

With a Mura Steppin’ Out (under
$80.00. sugg. list). your personal player
is twice as versatile, twice as much fun.

(7 for you, for everyone.
(K]

MURA

steppin out

FORTABLE AMPLIFIED STEREO SPEAKER SYSTEM
CIRCLE NO. 32 ON READER SERVICE CARD

1981. Mura Corporation. Westbury, N.Y. 11590

wire held to the bottom of the battery is free
of chassis-ground shorts; one that makes a
noise with one or the other wire is shorted to
ground. When you've determined which
speaker is shorted, all you need do is find
out where. Likely trouble spots are the
speaker terminals (which should be insu-
lated with plastic electrical tape) and any
parts of the wire that could have been
pinched during speaker installation.

Individual Hearing

Q If the ability to hear specific frequen-
= cies varies significantly from one
person to another, what is the point of
room and speaker equalization 1o some
theoretically flat frequency response?
Would not a more subjective process (akin
to an eyeglass examination) prove more
satisfactory?
Roy E. SANDSTROM
Cedar Falls, lowa

A This question keeps reappearing in my
* mailbox under several different
guises, usually with reference to the prob-
lem of selecting loudspeakers, since “every-
one’s taste differs.”

Live music usually sounds *“right”
assuming a reasonable listening environ-
ment—no matter what the frequency-
response vagaries of our particular set of
ears, and live sound as we hear it becomes
the standard. If by some magic we were
given “ear glasses™ that would correct our
ears’ specific frequency-response aberra-
tions and provide “flat response,” the sub-
jective result would probably seem unnatu-
rally shrill or peaky. This is because each of
us has established an individual set of *“‘ref-
erence standards™ based on what reaches
the hearing centers of our own brain. Thus,
although room/speaker equalization can
help restore *‘reality” to reproduced sound
by removing some of the gross aberrations
in the room or speakers, it cannot be used to
*“correct” our ears’ performance.

Equalizer Overload

Q You've said that every 3 dB of boost
= by an equalizer doubles the power
demand on the amplifier. I have a 35-
watt-per-channel amplifier and a five-band
equalizer capable of a 15-dB boost in each
band. Is there any danger I could overload
my amplifier with that much boost?

A. H. JoHunson

Spokane, Wash.

A It’s true that every 3 dB of boost
* demands twice the power from an
amplifier. But if your amplifier is putting
out an average of, say, 2 watts in a certain
frequency range, then a 3-dB boost in that
range will demand only 4 watts from the
amplifier, and a 10-dB boost will demand
20 watts——still well within your amplifier’s
rating. However, a full 15-dB boost will
demand more than 60 watts, and this would
drive your amplifier into overload clipping.
In other words, it isn’t simply the amount of
boost indicated by the equalizer control
settings that’s important; you must also
consider the signal level in the frequency
area that’s being boosted. (]
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The difference

Originalit

When it comes to performance,
size doesn't count...anymore.

There's nothing conventional about
our ADC MS-650 mini-speaker system.

Not its size; each MS-650 s just
11"high.

Not its design, it's available as a pair
or as a three piece system with bass
module

Not its performance; “We cranked
up the volume to almost orgiastic levels

Ry Cooder's bass guitar and the
howitzers in the new Telarc digital 1812
Overture came through undiminished
and unscathed, and we didn'teven
smell the smoke of battle...”- Hi-Fi/
Stereo Buyers Guide.

A bass module that isolates low fre-
quencies for extended bass response.
For most people a pair of ADC
MS-650's are perfect. But maybe
you're not most people. For you, there's
our matching MS-10W bass module. It
reproduces the lowest bass notes for
both channels. The result? Bass
response that not only defies the size of
the system, it defies the imagination.
For your nearest ADC MS-650
dealer call toll-free 1-800-243-9544. Or
write Audio Dynamics Corporation,
Pickett District Road, New Milford, CT
06776. In Canada,BSR (Canada)
Ltd. Rexdale, Ontario.

Ferrofiuid cooled drivers for higher
performance and lower distortion.

There's also nothing conventional
about MS-650 technology.

Most mini-system drivers can
overheat and distort under high power.
Both our 62" high compliance woofer
and 1”soft dome polyamide tweeter are
specially cooled with ferrofluid. It
disperses heat five times faster than air
for better frequency response, lower
distortion and greater power handling
capacity... 150 watts per channel!
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NEW SPEAKERS AND ACCESSORIES

I-AST month's column was devoted to a
quick survey of new electronic prod-
ucts, and here, to complete the picture, is a
short rundown on the many new car-stereo
speakers and a few accessories that caught
my attention at the recent summer Con-
sumer Electronics Show.

ADS showed its CS400 subwoofer sys-
tem: two 7-inch long-throw units which to-
gether have the area of one 10-inch driver
but are easier to fit into most decks than a
single, larger driver would be and can be
individually driven by each stereo channel.
Ohm'’s new mobile line was mostly woofers:
8-, 10- and 12-inch subwoofers, operating
from 32 10 140 Hz, and “plain™ woofers in
8- and 10-inch sizes rated down 1o 42 and
37 Haz. respectively. Ohm also showed its
new M Mini speaker system in a vented en-
closure, rated frequency response 120 to
20.000 Hz. The M Mini has an infrasonic
filter and the Ohm subwoofers roll off natu-
rally above 140 Hz, so they can be used to-
gether with no crossovers, says Ohm.

Equal attention was paid to the high end
of the frequency spectrum. Alpine's pre-
show introductions included the Model
6106 Super-ribbon tweeter, a flush-mount-
ing unit with built-in crossover. The new
PRO line from ESS incorporates Heil
AMT tweeters (naturally). And Infinity’s
new “i-car,” basically a flush-mounting ver-
sion of their InfiniTesimal mini-box speak-
er, has (just as naturally) the InfiniTesi-
mal’s EMIT tweeter.

In addition to the usual coaxial, dual-
cone, and dual-driver full-range systems,

the extensive new Philips line includes the
Model 8320, a 1-inch dome tweeter set up
for either flush or surface mounting. Pio-
neer has supplemented its original single-
driver, high-frequency “Tune-up” speaker
with a new two-way model; the TS-M6 has
both a 2%-inch cone midrange and a horn
tweeter that can be aimed wherever it will
sound best. Last year Pioneer introduced
the “crossaxial™ TS-1600 speaker, a rear-
deck model whose tweeter sat up above the
deck and fired forward into the passenger
compartment. It is now joined by the TS-
2000, a larger version with an 8-inch woof-
er, using a spacer provided with it, one can
also mount it in an 6 x 9-inch hole.

Small-car Speakers

Many of the new speakers also attack, in
various ways, the installation problems
posed by today's cars. “Downsizing™ to fit
cramped cars has led to a mild rash of two-
way systems with four-inch woofers: Au-
dioSource has its LS-Four flush-mount and
box-on-bracket LS-.5, with an elliptical 4-
inch woofer in the latter. Kenwood has its
KSC-701B three-way box system, plus the
KFC-103 flush-mounting speaker and the
even smaller (312-inch) KFC-83, and JVC
has two rrew two-way systems with 4-inch-
ers in them: the flush-mounting CS-50k.
and the surface-mounting CS-5K. Philips'
Model 8741 is a 4-inch dual-cone driver,
and Visonik’s new Alphasonik D-3200
flush-mount has a 4-inch woofer too. Epi
cure’s slightly larger (4'2-inch) LS-81 is

now available in a cabinet-mount version; it
has quick-release brackets so you needn"t
leave it in the car when you're not there.

Three-way systems such as Kenwood’s
KSC-701B were less common this time
than in previous years. Jensen, though, did
introduce a new 6'2-inch version of its
Triax, with grille-mounted tweeter and
midrange plus a mounting depth of less
than two inches. Mitsubishi introduced the
SG-69TB, a 6 x 9-incher (the commonest
size for three-way systems). Sparkomatic's
SK 550 SPX is apparently a three-way,
though it is billed as a four-way because it
has two super-tweeters.

Shallow mounting was a major sales
point for some new models. Jensen’s 5Va-
inch ThinMount, only 1% inches deep, is
its fifth speaker to require less than two
inches of mounting depth. Panasonic’s
EAB-040 is another “super-thin”™ model.
The ADS subwoofer mentioned earlier
comes with both flat and domed grilles so it
can be mounted upside down if there’s in-
sufticient clearance behind the mounting
panel

Accessories

Either there are more car alarms now or
I've become more conscious of them since
my own car stereo was ripped off. I'll save
the details of that traumatic event for an-
other column, but among the new arrivals in
alarms were radio-alert models from Au-
toalert and AutoPage as well as non-radio
types from Autoalert and Blaupunkt. Rebel
showed the Scat 11 Pro, which “listens”™ for
the sounds of break-ins by monitoring
doors, hoods, and trunk lids.

Burbank’s AudioSafe isn’t new, but it
hasn’t really been explained here. It’s basi-
cally a cover that locks over the stereo unit
and is almost impossible to get off again
without the key; it makes your stereo less
conspicuous and harder to remove from the
dash, so only a most determined thief is
likely to atiack it. And even he will proba-
bly never steal more than one AudioSafe-
equipped unit: even outside the car, with the
cover still locked on, the unit is virtually un-
salable. | suggest that users permanently
mark their names and addresses on Bur-
bank-equipped stereos in case they’re found
in the trash where frustrated thieves have
left them!

Pioneer brought out an accessory | wish
I'd had years back: a local/distant switch
that can be added to any car stereo or radio
to eliminate front-end overload in strong-
signal areas. | haven't had this problem in
many recent systems, but | sure did in the
one | had ten years ago. O

Philips Model 8320

Pioneer TS-M6

Kenwood KSC-7018B

Sparkomatic
SK 550 SPX

Jensen 5v-inch ThinMount




dbx has beensilent too long.
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Noise from biased Chromium Dioxide cassette tape, comparing Dolby and dbx noise reduction systems.
One third octave analysis. Tape noise level referenced to 200 nWb/m = 110dB SPL.

For years Dolby* has been try-
ing to reduce tape noise.

First came Dolby B. Then
Dolby HX. Now there's Dolby C.

At dbx, we think it's time to set
the record straight. You see,
we've never tried to reduce tape
noise. We've never had to.

Because from the beginning,
dbx has done what Dolby keeps
trying to do: eliminate tape noise.

Just compare Dolby's latest
attemnpt with dbx.

Where Dolby C reaches a max-
imum noise reduction of 20 dB,
-dbx reaches 50 dB. In a CCIR-
weighted noise measurement
analysis, Dolby C manages only
18 dB, while dbx achieves 55 dB.

What do these numbers actu-
ally mean?

dbx® is a registered trademark of dbx, Inc
“Dolby®isa of Dolby Lal

Simply this. When you push
the Dolby C button, tape noise
decreases. When you push the
dbx button, tape noise disappears.
(You can perform this test your-

self using any blank cassette tape.)

The dbx system reduces tape
noise so effectively, that it's be-
neath the noise floor of even the
quietest living rooms. Unlike
Dolby C, dbx is effective in more
than just the mid-range. It oper-
ates across the entire frequency
spectrum. There's no low-fre-
quency noise. No high-frequency
noise. No noise, period.

No wonder Technics, Onkyo,
Yamaha, TEAC and others have
designed their newest generation
of tape decks with dbx.

. Inc

There's more to this story, too.
With the dbx tape noise reduc
tion system, you're also equipped
to play the widely acclaimed
dbx Discs, the world's only Full
Dynamic Range Records — and
the first discs that eliminate
record surface noise.

In addition, when digital play-
back technology finally arrives,
dbx is the only system that will
faithfully reproduce that sound
on tape. You'll even be able to
hear the sound of digital in your
car, because we've developed a
dbx decoding system for car
stereo.

So before you rush out to buy
atape deck with Dolby C, we
have a suggestion.

dbx, Incorporated, 71 Chapel Street, Newton, Mass. 02195 U.S.A.
Tel. (617) 964-3210. Telex 92-2522. Distributed throughout Canada by BSR (Canada) Ltd., Rexdale, Ontario.
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Listen to the new tape decks
with dbx. Or hear what a dbx
Model 222 or 224 can do for your
existing system.

At dbx, we've been silent too
long.

The fact is, Dolby just reduces
noise.

dbx eliminates it.

dbx



To get anywhere in business, it takes
a little application.

Nobody's going to hand you the world,
but with the American Express® Card in
hand,youcan tackle the world. On vacation
or in the world of business.

It almost goes without saying that the
Card is invaluable for charging things. It’s
welcome at better restaurants, hotels and
shops at home and abroad. Not to mention

airlines and car rentals.

That's only the beginning. There are
services like getting your signed receipts
back with the bill to organize your ex-
penses. Emergency funds, fast replacement
of lost Cards and other travel help at the

) &

more than 1,00C Travel Service Offices
of American Express Company,

its subsidiaries and Representatives
around the world. No other card has
anything like them.

And unlike bank cards, there is no
fixed limit imposed on your spending
with the American Express Card.

Purchases are approved based on
your ability to pay, as demonstrated by
your spending, payment patterns and
personal resources.

It is tailored to business traveling
and to responsible people who know

\

American Exg

what theycan afford,whodon’tneed re-
volving, open-end credit. They are ex-
pected to pay their American Express

bill every month.

There’s so much more. But if you ever
wonder how so many successful people
got to where they are, it just could be that
the Card helped them get there.

And for you, all it takes is a little appli-
cation. If the attached one is missing, just
phone toll-free 800-528-8000
and we'll send you another.
The American Express Card.
Don’t leave home without it.

AMERICAN
FXRRESS




Tape Talk

By Craig
Stark

Pitch Problem

My three cassette decks all run at

« slightly different speeds, causing

horrendous pitch problems in editing home

recordings. This also raises a question

about buying commercially recorded cas-

settes—who wanis to listen to a symphony

a quarter-tone sharp or flat? Can anything
be done about this?

RoBerT E. NEIL

Oberlin, Ohio

A If you're heavily into tape editing, I
« marvel at the fact that you’re using
cassettes rather than open-reel, but even if
you changed formats you would still be
subject to some pitch shifts when interspers-
ing sections made on one machine with
those made on another. Absolute speed
errors always exist to some degree, and one
reason why professional decks use such
apparently ‘“‘over-built™ motor and drive
systems and complex servo-controlled reel-
tensioning devices is to minimize audible
pitch changes when joining a “take” from
the middle of the reel to one recorded near
either end, even on the same machine.

There are a couple of things you can do,
however. Many tape decks (both open-reel
and cassette) are direct-driven by quartz-
crystal phase-locked-loop servo systems,
and these offer the highest potential for
realizing near-perfect speed accuracy.
Some of these (as well as a number of decks
that are not quartz-referenced) are also
equipped with a pitch control capable of
varying the drive speed by about a semi-
tone—surely enough to compensate for nor-
mal deck-to-deck differences. These pitch
controls override the quartz reference (if
any) and normally operate only in the
playback mode.

If you don’t want to change decks at this
point, however, you still may get lucky.
Most good cassette decks today use some
kind of servo-controlled drive motor(s), and
it is often possible to *“tune™ the reference
frequency of the servo system over a slight
range. With the aid of a schematic diagram,
a wow-and-flutter test tape containing a
sustained 3,000-Hz (or 3,150-Hz) test tone,
and a digital frequency counter, a techni-
cian can adjust the speed differences
between your three decks so that all will
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play back the test tape at the same frequen-
cy. This may involve changing a fixed
resistor to a small adjustable one on one or
more of your decks, but that’s no big deal
Y ou increase the odds of success if you have
the technician use the middle section of the
test tape (approximately the same amount
of tape on each reel) for the adjustments.

The above will minimize the possibility of
audible pitch shifts in editing, but you must
realize that when two pieces of tape are
edited together between notes the ear is
much more likely to detect a pitch change
than when it is dealing with sections where
there are even a few seconds of silence in
between. Sensitivity to small changes in
pitch varies markedly between individuals
(as does the related sensitivity to wow and
flutter), which brings me to the point you
raise about lisiening to prerecorded cas-
settes. Relatively few people—specifically,
those endowed (or cursed!) with ‘“‘absolute
pitch”—would know, offhand, whether a
recording of a symphony was a quarter-tone
sharp or flat, much less whether the con-
ductor had tuned to A = 440 Hzor A =
443 Hz. If you're one of them, a deck with
adjustable playback pitch control is, for
you, a musical essential.

Tape Contact

With several of my cassettes that

« haven't been played for some time, |

find that the treble—and sometimes the

whole signal-—is missing until | press my

deck's play lever down extra hard and hold

it there. Then the playback is okay. Can
this nuisance be fixed?

MICHAEL SZIGETY

Madison, N.J.

A If you try to visualize what happens
« when you press the play lever on your
deck, it may help you understand where the
problem(s) may be. When you press the
lever three things occur: the reel brakes are
released, the pinch-roller presses the tape
against the rotating capstan while drive is
applied to the take-up reel, and the head
assembly is pushed into the cutouts in the
front of the cassette shell so the moving tape
will wrap itself firmly against the curved
head faces. Your problem is clearly in this
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TDK
brings two
new standards
to open reel.

TDK now announces two
breakthroughsin open reel
TDK GX Studio Mastering tape:
an ultra refined particle lets it
handle the critical demands of
live music mastering. And TDK LX
Professional Studio tape, with a
super refined particle that gives it a
performance ideal for professional
and audiophile use.

A unique polishing and binding
process makes dropouts practically
athing of the past. A special
graphite and carbon backcoating
on all GX and some LX reduces
friction for smooth winding while
preventing static and diminishing
wow and flutter. At last your music
is heard the way you intended to
hear it.

Listen to TDK GX and LX. They
could open up awhole new
standard of recording excellence.

HSTDK.

& Copynght 1981 TDK Electrs s Corp  Garden City. N Y 11530
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The ADC Real Time
Spectrum Analyzer
clearly indicates
what you should
evaluate.

No matter how
fine tuned your
ear might be, it
takes the elec-

tation of the
changing spec-
trum through a
a series of 132

tronic precision
of our ADC Real Time Spectrum
Analyzer to give you the true
picture you need when adjusting
Your room and speakers for op-
timum response. And should your
surroundings change, it gives you
a continuous visual reference so
you can check your system
and eliminate new acousti
cal deficiencies. L"’:
With its built-in pink noise ™=
generator (so no outside source
is needed) and calibrated micro-
phone, our full-octave SA-1
actually provides a visual presen-
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®Sound Shaper is a registered trademark

of Audiv Dynamies Corporation

LED displays.
The peak hold button freezes the
reading so you can adjust your
equalizer to the frequency re-
SpONse€ you want.

The SA-1, when teamed with
any one of our Sound Shaper®
equalizers, completes your sound
picture by offering you total con-

trol. And clearly, that's what

custom-tailored sound is
all about.

last function: insufficient contact between
tape and heads is causing treble loss or
worse

Any mechanical latching mechanism
such as your play lever—must accommo-
date a slight amount of “over-travel™ to
ensure that the latch will catch reliably. In
other words, it permits you to push slightly
farther than should be necessary in order to
ensure reliable tape/head contact. When
you push down (and hold) extra hard to
make these cassettes playable, you're work-
ing with this built-in “‘over-travel™ margin,
pressing the head assembly just a little
further into the cassette openings.

I’s possible, then, that the head-shifting
mechanism is “latching in' at a marginally
adequate position, pushing the tape just
barely enough so that the spring-loaded
pressure pad behind it creates adequate
tape/head pressure on new {or some brands
of) cassettes but not enough to deal with
these particular older (or other brands of)
cassettes. There are, in other words, two
possible sources for the problem: (1) the
time elapsed since last playing (the tape
may have become a little sticky or the
pressure-pad spring may have relaxed a
little); and (2) cassette-brand/deck incom-
patibility, your head assembly being so set
that it doesn’t intrude into the shell open-
ings quite far enough to make firm contact
with rhis manufacturer’s cassettes.

As a quick check: {(a) run the trouble-
some cassettes back and forth a couple of
times on high-speed wind; (b) rap the front
edge of the cassette firmly against a desk a
couple of times, but not as hard as if you
were trying 10 crack an eggshell; (c) try
playing again. If this works, fine. If it
doesn’t, listen carefully to a recording you
make on the same kind of cassette: you may
have a simple brand incompatibility. If you
have problems with more than one name
brand, a technician should adjust the head
assembly.

What, No Bias?

Looking through a recent audio direc-
= tory, I noticed that while many cas-
sette decks had a variable-bias feature
listed. none of the open-reel decks did.
What kind of cavalier thinking is it for
manufacturers 1o include such an advanced
Jeature on cassettes and to omit it from
open-reel products whose owners are far
more likely to want to use it?
E. A. MULVANEY
Los Angeles, Calif.

To paraphrase the Bard. the fault.

= dear reader, is not in our decks, but
in our directories, which are (sometimes)
inadequate. There are plenty of open-reel
decks with front-panel bias adjustments,
but this particular directory’s inquiry form
to be filled out by the manufacturer simply
omitted that category. Next time, look in
the store as well as the book

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!

STEREO REVIEW




Technics linear-tracking turntable.
Program it to play any cut. In any order. Even upside down.

Technics direct-drive SL-15. It automatically plays the record it accurately selects the record s'ze and speed, finds the

¥ selections you want and skips the ones ycu don’t. it com- lead-in groove and begins playtzack at the touch of a button.
pletely eliminates tracking error and is so advanced it can More proof of the SL-T5’s accuracy is its quartz-lccked,
even play upside down. direct-drive motor and dynamically balanced. linear-tracking

» The SL-15's microcomputer and infrared optical sensor tonearm. In addition to tracking perfectly, the SL-15 plays a
let you piay up to 10 cuts per side, in any order. Just press record as accurately upside down as it does right side up.
the program keys in the order of the selections you want to Technics also offers cther linear-tracking tuLrntab es,
hear. And with the repeat button, the SL-15 can repeat the including our famous SL-10 and 3L-7. Auditicn one and you'll
entire program or ary selection. agree when it comes to hinear tracking, Technics is a cut

The SL-15 performs virtually any function, automatically.  above the rest.

Technics |

The science of sound
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THE NEW BOSE 601" SERIES Il SPEAKE
WITH THE FREE SPACE ARRAY.

A new concep: in loudspeaker design frees an array of drivers from the confines of the

speaker cabinet, for an open, spacious stereo image that extends to the walls of your lister-
ing room and beyond. A hidden innovation, the subport enclosure, produces bass with impact
% and clarity. These two concepts combine to produce a Direct/Reflecting® speaker with a
sound quality that cannot be matched by any speaker of conventional desgn. Ask your
authorized Bose dealer for a liva demonstration. For more information, write Bose Corporation,

Dept. SR, The Mountain, Framingham, Massachusetts 01701, _mE
Covered by pazent ngnts issued ana/or pending. 601-1l speaker design is a trademark of

Bose Corporaton. € Copynght 1981 Bose Carporation. Better sound throughresearch.
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Techanical Talk

ByJullon D lesch

— |

e What Price Distortion? @

AREADER recently posed an interesting
question: commenting on the “distor-
tion race,” in which amplifier manufactur-
ers seem to be striving endlessly to reduce
the distortion in their products to zero, he
observed that some of the most highly es-
teemed (and expensive) amplifiers make no
claims to have vanishingly low distortion,
that in fact there appears at times to be an
inverse relationship between price and dis-
tortion! His question naturally was, “Why
do these very expensive amplifiers have
such ‘bad’ specifications?” He was refer-
ring to those selling in the $2,000 to $5,000
range (for a power amplifier only) with rat-
ings of 0.2 to 1 per cent while others selling
in the $300 to $600 range are often rated at
between 0.001 and 0.05 per cent.

Several possible explanations were sug-
gested: (1) some manufacturers claiming
extremely low distortion may not be entire-
ly truthful, (2) manufacturers of high-price
amplifiers with high distortion ratings may
be too conservative in their specifications,
or (3) distortion ratings may not be a key
criterion of good amplifier performance.

My experience indicates that neither (1)
nor (2) is a valid explanation. Even in the
lower price ranges | usually find amplifiers
to be honestly and even conservatively rated
in accordance with the rigorous FTC rules
for power and distortion ratings, and distor-
tion ratings of 0.02 per cent and less are not
uncommon. The few tests | have done on
very expensive amplifiers with unexception-
al distortion ratings indicate that they be-
have pretty much as rated, which is to say
with much higher distortion than one will

usually find in others selling for a fraction
of their price.

Most of the very expensive amplifiers on
the market are sold (and bought) on the ba-
sis of their presumed special listening quali-
ties, and the usual *‘specsmanship” factors
are not in force to the extent they are in
lower price brackets. To me they sound just
fine, and since | have yet to hear any ampli-
fier whose sonic qualities would make it a
clear choice over any other, it follows that
the higher measured distortions in some of
the ones | have used have not affected their
sound in any way | could detect.

THAT leaves us with the third hypothesis:
harmonic distortion, at least below some
threshold level, really doesn’t matter very
much in a high-fidelity amplifier. That view
may shock some readers who are overly im-
pressed by low distortion specs, but it is a
fact of life for anyone who has had experi-
ence in evaluating amplifiers. Note that |
said evaluating, not designing. Many am-
plifier designers | have known are some-
what lacking in objectivity, especially where
their own creations are concerned. It is
therefore easy for them to *‘hear” differ-
ences, always in favor of their own products,
and it is equally easy for them to devise “ob-
jective” measurements that will validate
this subjective response. In my experience,
given two amplifiers with similar power-
output ratings, flat frequency response, and
negligible noise levels, one of which has a
distortion of 0.00! per cent and the other a
distortion of | per cent, it is unlikely that
any difference between them would be au-

dible in a controlled, double-blind A-B lis-
tening test if they were both operated below
their clipping points.

What | have been discussing is simple
harmonic distortion caused by a curvature
in the amplifier’s transfer characteristic.
This usually produces lower-order distor-
tions, principally second and third harmon-
ics, which are relatively inoffensive to the
ear. Crossover notches and other sharp dis-
continuities create many higher-order har-
monics which may be audible even at low
levels (although the audible importance of
these effects has been greatly exaggerated,
given modern amplifier performance). Or-
dinary intermodulation distortion (IM) is
simply a different way of measuring the
same electrical “problem” using different
test signals. So why do we have this bizarre
situation in which amplifiers selling for a
few hundred dollars are rated at 0.001 to
0.05 per cent distortion, while others selling
for ten times as much have distortion rat-
ings ten to a hundred times greater?

There is probably no single, simple an-
swer to the question, since many factors
other than distortion must be considered.
For example, the amplifiers in my corre-
spondent’s list range in power output from
about 50 to 250 watts per channel, and that
alone can account for a substantial price
difference. On the other hand, even if price
and power do tend to follow each other
roughly, there are so many exceptions to the
rule that it must be viewed with suspicion.

It is possible that the explanation may lie
simply in the relative ease with which ultra-
low distortion can be secured with the out-

Tested This Month

Soundcraftsmen RA7503 Power Amplifier ® Goldring G90OCE Phono Cartridge
Genesis 210 Speaker System ® Hitachi HA-4700 Integrated Amplifier

Dual 741Q Record Player

e e 1 e T ST e e s Sy e

OCTOBER 1981

31



put transistors and circuit designs currently
available, especially when they include
large amounts of overall negative feedback.
Recognizing the sales appeal of extremely
low distortion ratings, especially to the lay
public, many manufacturers cannot resist
the temptation to shoot for a sub-0.002 per
cent specification; if it can be achieved
without any large cost penalty, why not?

However, if one believes that *“‘transient
intermodulation distortion” (TIM) and re-
lated phenomena that are said to result
from the use of large amounts of negative
feedback are serious problems in modern
hi-fi systems, then it follows that we would
be better off with much less overall negative
feedback. This would result in higher har-
monic distortion, but if an increase of one or
two orders of magnitude is still not audible
in that area, and if there is a beneficial re-
duction or even elimination of TIM, the
trade-off is well worth it—according to pro-
ponents of this philosophy.

Luckily, the present state of power-tran-
sistor and circuit development makes it pos-
sible to have low distortions of all kinds
without “‘excessjve” feedback. All it takes is
money. This may be part of the reason for
the high price of some amplifiers, bui I
don’t think so. The extremely high prices of
a few amplifiers more probably result from
very limited production runs that entail a
large amount of hand labor, plus the gener-
ally high quality of the mechanical and
clectrical materials used in the product
(many of the parts and transistors are much
more expensive in small quantities than
they are when bought in lots of many thou-
sands). And, of course, the need to amortize
the heavy development and engineering
costs of a sophisticated product over a few
units results in an inordinately high selling
price as well.

My correspondent notes, by the way, that
all the amplifiers he listed (about fifteen,
from as many different manufacturers) are

excellent products. Keep this in mind if you
decide to make a similar study of distortion
ratings; do not, in other words, give them
any undue importance. Price, appearance,
power, and many other things can—or
should—outrank distortion in the selection
process. As I have often said, reliability and
ruggedness are paramount for me; no am-
plifier is- worth having if it regularly goes
“down” under reasonable home operating
conditions (or during lab tests, although I
tend to make allowances for their some-
times unrealistic severity).

One final thought: have you considered
how many $400 amplifiers you could afford
to replace for the price of just one $4,000
amplifier? Even if the cheaper amplifier
were less reliable than the expensive one
(and in my experience the reverse is more
likely to be true), you could afford to keep
several on hand as spares and never be with-
out a system in the event of an amplifier
failure. O

Equipment Test Reports

By Hirsch-Houck Laboratories
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RA7503 Power Amplifier

AFEW years ago, Soundcraftsmen intro-
duced the MA5002, a novel power am-
plifier using what they termed *“Vari-Por-
tional" or “Class-H" circuitry to generate a
very-high-power output with a higher over-
all efficiency than conventional power am-
plifiers of any other class (see test report in
STEREO REVIEW for March 1978). A new,
somewhat modified and improved version of
that class-H amplifier has now been an-
nounced by Soundcraftsmen. It comprises a

series of three models with identical ampli-
fier sections but different front-panel dis-
play features. We tested the top-of-the-line
Model RA7503 for this report.

The essence of the *““Vari-Portional™ sys-
tem is an extremely responsive power sup-
ply whose voltages can follow the instanta-
neous signal level even more rapidly than
the amplifier itself. In fact, the manufactur-
er claims a slew rate of 90 volts per micro-
second for the power supply, compared to

50 volts per microsecond for the amplifier
(itself a very good figure).

Normally the amplifier operates with
relatively low supply voltages, sufficient to
support up to about 100 watts output. As
the signal level increases to the point where
clipping is imminent, the supply voltages
(both positive and negative) increase with
it, tracking and staying “ahead™ of the sig-
nal so that the full power of the amplifier

(Continued on page 34)
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Once again, in the interest of science world’s most advanced amplifier section
and for the betterment of mankind, the I I A Statistically, the VXS puts out 55
services of Mus albus rodendus, or the watts per channel with no more than
white mouse, have been called upon. This COMMON 0.007% total harmonic distortion.* Even
time to demonstrate the sheer brilliance your dog can’t hear that.
of the new Sony STR-VXS receiver. LABORATOW Part of the reason is Sony’s unique

When the little chap so much as “Legato Linear” amplifier. This circuitry
touches the VX5's “Memory Scan,” you'll prevents “‘switching distortion” from ever
automatically hear four seconds of up 10 intruding on your music. Another part is

eight of your favorite AM or FM stations, an incredibly advanced, Sony-developed
without having to tune them in separately. PROVES THE “Pulse Power” supply. Its transformer alone
If he chooses our exclusive “Auto is but 1/50 the size of conventional trans-

. ~~ - .
Sweep,” you'll hear a four-second sample formers and is as quiet as a church mouse
of every available station on the dial. Find Of course, there are other outstand-
a station you like and another feather- ing features, from a subsanic filter to mov-
touch control instantly locks onto that ing coil-cartridge capability. And it’s all
frequency. There's no drift. No fade. A com: at a price that won't require you (o get a
puter insures crisp, clear, perfect sound. second mortgage to purchase it

But that's merely proof that the VX5 The Sony VXS. We used a mouse 10

possesses the world’s most advanced tuning A SOl\ | S{ prove its genius. But all you really need
section. Here's proof that it possesses the are a good pair of ears

“FEATURES AND SPECIFIC ON" 55 watts pcrr'- nnel conllnuous is power Oulpu bolhcl nne sdrlvcnlmoS"" ms| l‘mm 20Hzm¢ kHz. a1 no

Trare 1hen 0.007% THD Quar sis/5owayt logic tunction controls/Hi 8| S ONY.\VC are music.

19. Sony y Corp
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can be realized without distortion. The re-
sult is an amplifier designed for (and capa-
ble of) very high power output, yet one that
generally uses little power and thus runs
very cool under typical home-use condi-
tions. In other words, it is highly efficient.

The power ratings of the RA7503 are
very similar to those of the older MAS5002.
It can deliver 250 watts per channel to 8-
ohm loads from 20 to 20,000 Hz with no
more than 0.09 per cent total harmonic dis-
tortion. It is one of the few amplifiers carry-
ing a full 4-ohm power rating, in this case
375 watts per channel from 20 to 20,000 Hz
with 0.09 per cent distortion. In the bridged
mode of mono operation, the RA7503 is
rated at 750 watts into 8 ohms.

green up to O dB, red at higher outputs.

Two rows of calibrations next to the left-
channel indicators show the mono power
output, in watts, into 8- and 16-ohm loads.
Next to the right-channel lights are calibra-
tions for stereo operation into 4- or 8-chm
loads. Since the lights for 8-ohm stereo op-
eration cover a power range from 0.02 to
500 watts, they are always glowing and in-
formative during operation of the amplifier.
A center-bottom red PROTECT light indi-
cates that the amplifier’s protective system
is operating.

The left side of the panel is devoted to a
hundred-LED spectrum-analyzer display
which shows the program levels in ten oc-
tave bands over an 18-dB range at 2-dB in-

are $20. The Model RA7502 is identical ex-
cept for not having the spectrum analyzer,
and its price is $949. The Model RA7501,
with neither the analyzer nor the power in-
dicators but an identical amplifier, is $849.

® Laboratory Measurements. Precondi-
tioning the Soundcraftsmen RA7503 for
one hour at 83 watts (one-third rated pow-
er) into 8-ohm loads made the heat sinks
and top surface only moderately hot. The
1,000-Hz output into 8-ohm loads clipped
at just over 300 watts per channel. With one
channel driving 4 ohms it was about 450
watts, and driving 2-ohm loads the ampli-
fier delivered almost exactly 500 watts per
channel.

The RA7503 normally requires no fan,
although the manual warns that for opera-
tion in a fully sealed environment or when
delivering sustained high power into a low-
impedance load, a “whisper fan" should be
used for cooling.

The Soundcraftsmen RA7503 is a large,
heavy amplifier measuring 19 inches wide,
15 inches deep, and 7 inches high and
weighing about 50 pounds. Its exterior sur-
faces are finished in black. The amplifier
can be rack mounted, and optional walnut
side plates are available for home use. The
speaker outputs in the rear employ heavy-
duty, five-way binding posts, and there is a
| third set of outputs for the mono mode (in
which neither side of the output can be
grounded). The signal inputs are balanced

through three-circuit a-inch phone jacks,
’ but adaptors are furnished to accommodate

standard phono plugs and convert the in-
‘ puts to unbalanced (the usual home-music-
system practice).

The front panel of the RA7503 contains
an impressive array of indicators and con-
trols. For each channel there is a level-ad-
justment knob, a green light that shows the
onset of the Vari-Portional circuit opera-
tion, and a red light that glows when actual
waveform clipping occurs. In the center of
the panel are two vertical fows of LEDs
that display the instantaneous outputs of
the two channels. They operate in steps of 3
dB from —40 to —7 dB (relative to rated
power), 2-dB steps from — 7 to — 1 dB, and
Ll-stlcps from —1to +3dB. Thelightsare

FREQUENCY INHZ (CYCLES PER SECOND)

tervals. Pushbuttons connect the analyzer
to read either channel or their sum. A slider
control adjusts the display sensitivity to suit
the amplifier’s output level.

The protective system of the Sound-
craftsmen RA7503 differs from the usual
practice. It has no current-limiting circuits
(which have been known to cause distortion
under certain operating conditions), yet the
amplifier is fully protected for operation
into 2-ohm loads or against short-circuited
outputs. It has an “Auto-Buffer” circuit
that senses a lower-than-usual load imped-
ance (less than 4 ohms) and regulates the
power-supply voltages to provide the maxi-
mum safe power output without unneces-
sarily interrupting operation

A dangerous overload, or an output short
circuit, is instantly sensed and an “Auto-
Crowbar™ —-a silicon controlled rectifier
circuit—shorts the power supply in micro-
seconds, simultaneously disconnecting the
a.c. power by means of a triac and lighting
the front-panel PROTECT light (there is a
separate power supply to operate the pro-
tective system even when the main power is
off). This action also takes place if the out-
put transistors become 100 hot. In a few sec-
onds the system automatically resets itself
(if the fault condition still exists, the ampli-
fier will not come on, but it will keep trying
until safe operation is possible). In addition
to its electronic systems, the amplifier is
protected by a line fuse.

The Soundcraftsmen RA7503 is priced
at $1,149. The optional walnut side panels
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The harmonic distortion into 8 ohms was
0.003 to 0.005 per cent from | to SO watts,
rising to 0.016 per cent at 100 watts and
dropping slightly at higher power outputs.
This effect was the result of the Vari-Por-
tional circuit’s starting to operate at about
100 watts (200 watts into 4-ohm loads). At
that time the distortion spectrum changed
from predominantly second harmonic to a
number of low-level, higher-order harmonic
products.

The distortion varied between about 0.01
and 0.02 per cent from 100 to almost 300
watts. With 4-ohm loads the THD was
0.005 per cent up to 100 watts, and when
the Vari-Portional circuit was operating it
was between 0.013 and 0.023 per cent in the
150- to 450-watt range. With 2-ohm loads
the distortion was about 0.015 per cent at
most power outputs up to 400 watts.

When the RA7503 was driving 8-ohm
loads at rated power, distortion fell from
0.02 per cent at 20 Hz 10 0.01 per cent over
most of the midrange and rose smoothly to
0.064 per cent at 20,000 Hz. At half power
the distortion rose 10 a maximum of 0.064
per cent at 5,000 Hz but decreased at high-
er frequencies (it rose to only 0.06 per cent
at 20,000 Hz). This effect was evidently
due to the Vari-Portional circuit, since it
was functioning at the 125-watt output lev-
el. The distortion was lowest at one-tenth
rated power, falling from 0.01 per cent at
20 Hz 10 0.005 per cent in the midrange and
rising 10 less than 0.04 per cent at 20,000
Hz (Continued on page 36)
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The [HF clipping headroom was 0.84 dB
into 8 ohms and 0.76 dB into 4 ohms. The
IHF dynamic headroom was 1.04 dB (318
watts) at 8 ohms and 1.07 dB (480 watts) at
4 ohms. The dynamic power into 2 ohms
was 544 watts per channel. The amplifier
was stable with a complex simulated speak-
er load, which cauvsed only a slight over-
shoot on a high-frequency square wave. The
IHF slew factor was greater than 25, and
the amplifier rise time was about 4 micro-
seconds. The IHF intermodulation distor-
tion (IM) was measured with 19,000- and
20,000-Hz signals. Very low levels of odd-
order distortion products (third through
eleventh) were visible on the spectrum ana-
lyzer at levels from —88 to —92 dB re-
ferred to 250 watts equivalent sine-wave
power. The even-order (1,000-Hz) IM dis-
tortion was at —85 dB.

The low-level frequency response of the
amplifier was flat within +£0.05 dB from 10
to 20,000 Hz (down | dB at 50,000 Hz and
0.3 dB at 5 Hz). A 77-millivolt input was
required for a reference output of | watt,
and the A-weighted noise was —83 dB re-
ferred 1o | watt (— 107 dB referred to rated
power). The Vari-Portional light came on at
about 125 watts, and the clipping lights op-
erated at the point where visible waveform
clipping occurred. The power-display lights
were  surprisingly accurate and, unlike
many others, served much more than a
purely ornamental function. Typically they
came on within a few per cent of the indi-
cated power, and they switched on abruptly
and unambiguously. It was not possible,
however, to light only the +1-dB light,
since the +1-, +2-, and +3-dB lights all
came on virtually simultaneously.

When listening to the amplifier before
making any tests, we were surprised at how
readily the **500 watt™ (+3-dB) light could
be lit without apparent distortion ¢of
course, we used speakers that could handle
the full output of the amplifier safely). Sull,
it was difficult 10 accept the reality of those
high peak levels even when listening to rela-
tively uncompressed material. Qur later
tests showed that these peaks actually
reached about 300 watts, which indicated
that this amplifier can be driven into med-
erate clipping without audible distress.

We made no measurements on the spec-
trum-analyzer section, which is identical to
that built into some of Soundcraftsmen’s
equalizers. It appeared to work well. A
pink-noise test record is supplied with the
RA7503 and can be used with the analyzer
to adjust the system’s frequency resporse
using an external equalizer.

The protective circuits of the RA7503
worked to perfection. We always approach
the clipping point in a gingerly fashion
when testing a high-power amplifier, since
all 100 often (especially with very low load
impedances) there is some damage or a
blown fuse to replace when that point is
reached. Except with 2-chm loads, the
RAT7503 took this treatment with aplomb.
Excessive drive into 2 ohms shut it off in-
stantly and silently, and it always recovered
with equal smoothness.

® Comment. Our experience with high-
power amplifiers has given us a somewhat
different set of priorities (compared with
those of the typical audiophile) for judging
the value and desirability of an amplifier.
Foolproof protection against almost any

abuse is a “must” given the cost of the
speakers that might be damaged by any
amplifier failure. Since most power ampli-
fiers sound essentially alike (I say ‘‘essen-
tially” to forestall a torrent of letters from
True Believers who condemn my heretical
views), it seems 10 me that reliability is per-
haps the most significant criterion for am-
plifier selection.

The Soundcraftismen RA7503 is one of
the most thoroughly “*bulletproof ** ampli-
fiers we have had the pleasure of using. In
normal operation the heat sinks become
only faintly warm and the rest of the ampli-
fier not even that. One soon tends to forget
that shorted outputs and very low load im-
pedances (as many speakers as you care to
parallel) are normally *no-no’s,” since the
RA7503 takes them in its stride.

Since the 7500 series units are all identi-
cal amplifiers, a choice between them can
be made solely on the basis of their display
features (and price, of course). We liked the
power readout, which up to 0 dB is very ac-
curate and fast. The spectrum analyzer can
be worthwhile for some. The point is that
Soundcraftsmen have made a superb ampli-
fier in a choice of formats that should suit
any need.

It is good for the soul 10 hear wide-dy-
namic-range programs reproduced through
speakers and amplifiers that can do justice
to them, with no nagging worries about
whether the amplifier will survive the expe-
rience. The RA7503 provided us with some
of the more uplifting listening experiences
we have enjoyed in recent times. It is, in our
estimation, an unqualified success.

Circle 140 on reader service card

Goldring G9OOE
Phono Cartridge

THE British-made Goldring phono car-
tridges. which in the past have had lim-
ited distribution in this country, are now be-
ing imported by AudioSource of Foster
City, California.

The Goldring G900 series of moving-
magnet cartridges share a common body,
differing only in their stylus assemblies
(which are easily replaceable and can be

changed to upgrade one cartridge model to
another). The cartridge was designed to be
as light as possible, to which end the num-
ber of its fixed coils was reduced from the
usual four to two, which were wound with-
out forms to further reduce weight. The
mu-metal hum shield is also smaller and
lighter than usual. All these measures result
in a cartridge with a total weight of only 4

grams, about 40 per cent lighter than most
magnetic cartridges.

The stylus moving system is mechanical-
ly damped by a butyl-polymer damper in
the G90OE (the model we tested), and the
moderate inductance of its fixed coils (570
millihenries) helps to make the cartridge re-
sponse relatively insensitive to capacitive-

(Continued on page 38)
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The Onkyo TX-4000 Quartz Synthesized Tuner/
Amplifier is one of the most perfect stereo receivers
we’ve ever designed. Nothing else in its price range
provides the brilliant purity, dynamic headroom, and
full excitement of its sound.

The Onkyo TX-4000 brings tuning accuracy to a
new level of precision . . . with an advanced approach
to quartz-synthesized digital tuning. And the amplifier
saction provides all the dynamic headroom demanded

CuA™

by today’s audiophile recording techniqu kyo
exclusive Dual-Super-Servo sustem makes it pessible,
by allowing the power supply to perform as if it were -
50-times larger. And there’s more . . . LED power me-
tering, memory to pre-set 6 AM and 6 FM stations . . .
and elegant styling with a flip-down control panel.

All combine to make The Onkyo TX-4C00 a
tuner/amplifier you will definitely want tc audition . . .
and then own. Hear it now at your Onkyo dealer.

Onkyo USA Corporation, 42-07 20th Ave., Long Island City, N.Y 11105. (212) 728-4639 ONKYOn
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In the graph at left, the upper curve represents the frequency re-
sponse of the cartridge. The distance (measured in decibels) be-
tween it and the lower curve represents the separation between the
two channels (anything above 15 dB is adequate). The inset oscil-
loscope photo shows the cartridge's response to a recorded
1,000-Hz square wave, which indicates resonances and overall fre-
quency response (see text). At right is the cartridge's response to
the intermodulation-distortion (IM) and 10.8-kHz tone-burst test
bands of the TTR-102 and TTR-103 test records. These high veloc-

loading effects. The G900OE, being intended
for use in a wide variety of tone arms, has a
more rugged cantilever than the more ex-
pensive models, and its more powerful mag-
net gives it a rated output of 6.5 millivolts
+2 dB for a lateral stylus velocity of § cm/
sec. The 0.3 x 0.7-mil elliptical diamond
stylus is bonded to the aluminum cantilever
tube.

The performance specifications of the
Goldring G900E include a frequency re-
sponse of 20 to 20,000 Hz +3 dB (test
record not specified) when loaded by 47,000
ohms in parallel with a capacitance of 200
to 400 picofarads. The range of usable
tracking forces is | to 3 grams, with 1.75
grams being the recommended value. The
vertical stylus angle is 24 degrees. Price:
$69.

® Laboratory Measurements. We tested
the Goldring G90OE in the tone arm of an
Onkyo CP-1130F record player for a total
effective mass, including the cartridge, of
15 grams. The vertical force was 1.75
grams, although tracking tests were made
over the range of forces for which the car-
tridge is rated. The cartridge load was
47,000 ohms and 185 picofarads (pF), and
the frequency response was also measured
with higher values of capacitance.

The frequency response with a CBS STR
100 test record was flat up to 6,000 Hz, ris-
ing gently at higher frequencies to a maxi-
mum of +4.5 dB from 16,000 to 17,000
Hz. The overall response was within +2.5
dB from 40 to 20,000 Hz, comfortably
meeting the manufacturer’s specifications.
Increasing the load capacitance to 420 pF
shifted the high-frequency resonance peak
to 11,000 Hz, which had the effect of in-
creasing the output between 4,000 and
13,000 Hz by about 2 dB and causing it to
drop off fasier at higher frequencies com-
pared to the performance with the lower ca-
pacitance value. The overall variation was
still only + 2 dB throughout the audio range
with the higher capacitance.

The channel separation was 25 to 28 dB

in the midrange, 12 to 13 dB at 10,000 Hz,
and about 6 dB at 20,000 Hz. The response
and crosstalk characteristics of the two
channels were both very closely -matched
over the frequency range, and the two out-
puts were also almost identical at 4.7 milli-
volts, their mismatch being less than 0.1
dB.

The low-frequency resonance in the On-
kyo arm was at about 10 Hz, an ideal fre-
quency. The vertical stylus angle was 28 de-
grees, slightly higher than the rated 24 de-
grees. At its minimum rated force of |
gram, the cartridge was able to track our
high-level low- and middle-frequency test
records successfully. Only the 40-microme-
ter level of the German Hi Fi No. 2 test
record was playable at 1 gram, but tracking
improved to a very good 80 micrometers at
1.75 grams and 0 90 micrometers at 3
grams.

The response to the 1,000-Hz square
wave on the CBS STR 112 record was very
good, with a single 20 per cent overshoot
fully damped in only one cycle of the high-
frequency stylus resonance (about 20,000
Hz). Other than this, the square wave was
reproduced about as accurately as we have
ever seen from this record.

Tracking distortions were measured with
the Shure TTR-102 and TTR-103 test rec-
ords. The TTR-102 is an intermodulation-
distortion (IM) test record with mixed 400-
and 4,000-Hz tones recorded at a number of
levels. The G900OE's IM was low (about 1.6
per cent) at low to average velocities up to
about 12 cm /sec, increasing smoothly t0 6.5
per cent at 27 cm/sec. There was no sign of
actual mistracking even at this very high
level. The TTR-103 has shaped 10.8-kHz
tone bursts with a 270-Hz repetition rate at
four levels from 15 to 30 cm/sec. Any high-
frequency tracking nonlinearity causes the
270-Hz frequency to appear in the car-
tridge output after the 10.8-kHz burst has
been filtered out. Here too, there was no ob-
vious mistracking visible on the waveform,
and the distortion (at the 270-Hz level com-
pared to the 10.8-kHz level) rose smoothly
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ities provide a severe test of a phono cartridge’s performance. The
intermodulation-distortion (IM) readings for any given cartridge can
vary widely, depending on the particular IM test record used. The
actual distortion figure measured is not as important as the maxi-
mum recorded-signal groove velocity that the phono cartridge is
able to track before a sudden and radical increase in distortion
takes place. There are very few commercial phonograph discs that
embody musical audio signals whose average recorded groove ve-
locities are much higher than about 15 centimeters per second.

from 0.7 per centat 15 and 19 cm/sec to 1.4
per cent at 30 cm/sec.

® Comment. Our initial listening to the
Goldring G90OE (before any measurements
were made) left us with the impression that
it was a very clean, smooth, and easy sound-
ing cartridge. Nothing in the tests con-
flicted with that judgment. For example,
the subjective tracking tests with the Shure
ERA IIl and ERA IV “Audio Obstacle
Course™ records confirmed the excellent
tracking qualities of the G90OOE. It played
everything on the ERA III record without
strain. With the more demanding ERA IV
disc, there was a sense of strain only on the
highest level (5) of the flute and combined
harp/flute sections. As we had observed in
the distortion measurements, the cartridge
“‘overloads™ very gracefully, never becom-
ing harsh or unlistenable, merely sounding
somewhat strained when the tracking de-
mands become 100 severe.

To put this into perspective, one must
bear in mind that the G90OE has a /ist price
of only $69, ranking it among the least ex-
pensive cartridges that can claim true high-
fidelity peformance. In spite of its low price,
the sound and measured performance of the
G900E are not strikingly different from
those of some highly regarded cartridges
that sell for several times its price.

Furthermore, it has a high output, good
hum shielding, and the ability to operate
with full effectiveness into almost any load
likely to be encountered in a home music
system. These are impressive qualities, es-
pecially in a bargain-price cartridge, and
combined with what we heard from it they
leave us with an overwhelmingly positive
impression of the Goldring G900E (and
considerable curiosity about its senior rela-
tive, the G900IGC, which is fitted with the
radically shaped van den Hul stylus and
sells for four times the price of the G90OE).

Circle 141 on reader service card

(Continued on page 40)
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MORE MUSIC.

LESS NOISE.

MORE MACHINE.

D-300M

A
SANSUL. Gl

Noise is a thief. It robs you of the quality of music you are en-
titled to hear from a fine cassefte deck. On the right is a picture
of a type of dynamic distortion known as modulation noise. It
makes music sound gritty, whether the sound is loud or soft. What these spectrum analyzer
traces show, and your own ears will confirm, is that Sansui's new D-550M cassette deck. with
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its exclusive (pat. pending)
Dyna- Scrape Filter, reduces modulation noise by as much as
10dB! That represents a startling audible difference and ¢ profound reduction
in this most pervasive of tape noises. Until now, scrape filters were found only in professional
reel to reel tape decks. Now Sansui has ingeniously engineered this valuable technology
into a truly affordable cassefte deck.

The D-550M is a 3-head machine with full IC logic control. It has a frequency response
from 25-21,000Hz (+ 3dB, metal tape); user adjustable bias control; 2-motor drive that
reduces wow and flutter to a miniscule 0.035% (WRMS); plus state-of-the-or* heads and
electronics that improves signal to noise ratio to 70dB (with Dolby-B™).

And if it is logical for our top-of-the-line D-550M to have full IC logic, 1hen it is logical for
our more modestly priced D-300M to have it as well. In fact, much of Sansuis advanced
technology that's in our most costly models is also found across

the entire Sansul line. Indeed, our lowest priced cassette deck. SANSUI
the D-95M, like the D-550M, D-350M and D-300M, has metal CASSETTE DECKS
tape capability. D-55aM
More music, less noise. More machine. Betfter value. That's Metal Tape Compatible
what Sansui cassette D-350M
decks are all about. Metal-Jape Compatible
Come see the full D-300M
line now atyour local Metal-Tape Compatible
Sansui dealer. D-95M*

Metal-Tape Compatible

*D-95M available in
silver only. All other
models insilver or plack.

SANSUI ELECTRONICS CORP.

Lyndhurst, New Jersey 07071 - Gardena, Ca. ¢0247
SANSUI ELECTRIC CO, LTD,, Takyo, Japan

in Canada: Electronic Distributors

CIRCLE NO. 35 ON READER SERVICE CARD



Genesis 210 Speaker System

THE Genesis 210 is a two-way, floor-
standing speaker system designed for
exceptional performance at a moderate
price. Its dimensions (31 inches high, 1612
inches wide, 1012 inches deep) effectively
rule out shelf mounting for the system. In
addition, since the drivers are vertically
aligned slightly off the center of the pan-
el, the speakers should be installed in mir-
ror-image pairs (they are marked for left
and right placement). The rated impedance
of the Genesis 210 is 8 ohms.

The low and middle frequencies are ra-
diated by an 8-inch woofer augmented be-
low 45 Hz by a 10-inch passive radiator.
The bass system is based on a fourth-order
Butterworth alignment. The woofer re-
sponse has been designed to roll off natural-
ly above 1,800 Hz, where it crosses overto a
single l-inch-diameter inverted (concave)
dome tweeter. No series inductor is used to
roll off the woofer’s high-frequency ‘output,
so its damping is not impaired by the added
resistance of a crossover coil.

The tweeter, which has a double-layer
voice coil in a ferrofluid-filled gap, is de-
signed to withstand very high power levels
without damage. Every Genesis tweeter is
tested for 2 minutes at 2,000 Hz at a 30-
watt input (the company’s tests show that it
can handle 100 watts at 2,000 Hz for more
than a minute). The woofer has rubber im-
pact bumpers to minimize damage from ex-
cessive cone excursions.

The ruggedness of the Genesis drivers
combined with the speaker’s relatively high

40

efficiency rating (89-dB sound-pressure lev-
el at | meter with a l-watt input) means
that it can be used with amplifiers rated
from 20 1o 100 watts output with full safety
and effectiveness. The Genesis 210 uses the
same tweeter and woofer as the current pro-
duction of the Genesis | (reviewed in STER-
EO REVIEW for May 1976) and has very
similar ratings except for its additional oc-
tave of bass response (this is made possible
without loss of efficiency by a cabinet vol-
ume almost four times as great as that of
the Genesis 1).

The wooden cabinet is veneered in wal-
nut-grain vinyl. A black cloth grille unsnaps
to reveal the drivers. In the rear, near the
spring-loaded connectors, is a toggle switch
that decreases the tweeter output slightly.
The Genesis 210 weighs about 45 pounds.
Like all Genesis speakers, it is covered by a
full lifetime warranty to the original owner
Each speaker comes with an individually
run frequency-response graph attached to
the carton. Price: $229

@ Laboratory Measurements. Our meas-
urements of the Genesis 210 were made in
the usual manner, using smoothing and av-
eraging to develop a total power-output
curve in the listening room and using the
Indac Fast Fourier Transform (FFT) anal-
ysis program on our Apple Il computer to
obtain an essentially anechoic axial pres-
sure response at a distance of about | meter.

The two sets of response curves were in
most respects in close agreement with each

other and with the curve furnished with the
speakers (which we presume was made un-
der anechoic conditions). The most notable
characteristic of the speaker’s response was
1ts smoothness, with very few signs of the
irregularities usually found in speaker fre-
quency-response measurements. The FFT
measurement was flat within +2 dB from
200 to 15,000 Hz. Another FFT measure-
ment was made in the computer’s low-fre-
quency-analysis mode with the microphone
about 1 foot from the front of the speaker
and equidistant from the driven and passive
cones. This showed a variation of only +2
dB from 30 to 1,500 Hz.

In view of this rather impressive perform-
ance, we were not too surprised to find that
splicing a close-miked woofer response
curve (measured separately at the driven
and passive cones and combined with cor-
rection for their respective areas) to the far-
field measurement produced an overall
composite response curve flat within +2 dB
from 30 to 15,000 Hz except for a moderate
“jog” of +2.5dB in the midrange between
700 and 2,000 Hz. The output rose above
15000 Hz by an additional 3.5 dB at
20,000 Hz. The high-frequency dispersion
of the Genesis tweeter was excellent, with
less than 5 dB difference between the left
and right speaker curves (one on-axis and
the other about 30 degrees off-axis) all the
way up to 20,000 Hz. The tweeter-level
switch reduced the output by about 2 dB
above the 2,000-Hz level

{Continued on page 42)
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The bass distortion was almost constant,
between 1 and 1.5 per cent from 100 to 40
Hz and only 2 per cent at 30 Hz, at a nom-
inal 1-watt input (2.83 volts). The acoustic
«crossover to the passive cone took place at
40 Hz, and we used the distortion measure-
ments from the passive cone below that fre-
quency. A 10-dB power increase, to a nom-
inal 10 watts, gave similar results but with
higher distortion, measuring 4 to 4.5 per
cent over the same frequency range.

The measured sensitivity of the speaker
agreed with its ratings, with a sound-pres-
sure level of 89 dB at 1 meter from an input
of 2.83 volts of random noise in an octave
band centered at 1,000 Hz. However, the
impedance curve of the Genesis 210 sug-
gested that it should have been rated at 4
ohms instead of 8 ohms. The impedance
was a minimum of 4 ohms at 40 Hz and in
the 80- to 160-Hz octave, and it was in the
5- to 8-ohm range at most middle and high
frequencies.

® Comment. One of Genesis’ design goals
for the 210 system was to eliminate any
trace of a “‘boxy” or “‘boomy" quality while
retaining a uniform response down to 30
Hz. They have succeeded admirably. Our
first reaction on hearing the Genesis 210 in

our listening room was to wonder what had
happened to the bass! In comparison with
the speakers we had been using, the 210
sounded somewhat thin, though extremely
well detailed and clean.

It did not take long to find out where the
bass was—it was all in the lowest octaves
where it belonged. The measured woofer re-
sponse and our ears agreed that the all-too-
usual upper-bass peak was essentially ab-
sent in the response of the Genesis 210. The
woofer output varied only *1 dB between
40 and 300 Hz, where most speakers have a
peak of up to several decibels, although it
did slope gently above 200 Hz to about —4
dB at 1,000 Hz.

We made A-B comparisons of the Gene-
sis 210 with other, far costlier speakers, us-
ing the voices of FM-station announcers
with which we are familiar. The differences
in sound were dramatic and, to our ears in
our room, always in favor of the Genesis
210. At higher frequencies it tended toward
brightness, and generally we preferred to
set its tweeter switch to “‘decrease,” but the
major difference was in the lower middles
and bass. The former were not emphasized
at all, so that voices sounded like people
talking naturally instead of seeming to ori-
ginate in a box. To some extent this effect is

emphasized by room resonances, which all
rooms suffer from to some degree. The low
bass was “‘all there” (and then some), as
might be surmised from the strong response
at 30 Hz and below. As for power handling,
we drove the Genesis speakers with a 250-
watt-per-channel amplifier, occasionally to
the point of clipping on deep bass passages.
The speakers never even sounded strained,
and the overall sound was excellent at any
reasonable listening level.

This would be very impressive perform-
ance for almost any speaker. In one selling
for only $229, it is even more remarkable.
Our earlier experience with the Genesis 1
left us with a strong positive impression,
and it appears that Genesis has applied its
expertise to a broad line of speakers with
good success. Probably there are more real-
ly good speakers selling between $200 and
$300 than in any other price range. It is not
easy for any one of them to outshine its
competition by very much, and personal
taste must inevitably play the final role in
making a selection, but to us the Genesis
210 certainly ranks among the top units in
its price range. It is a great speaker and an
even greater value.

Circle 142 on reader service card

THE Hitachi HA-4700 integrated ampli-
fier is rated to deliver 50 watts per
channel to 8-ohm loads from 20 to 20,000
Hz with no more than 0.02 per cent total
harmonic distortion. It employs a “super-
linear’ output circuit similar to those used
in some other amplifiers to reduce crossover
distortion without sacrificing the efficiency
of class-AB amplification. The bias on the
output transistors is varied dynamically ac-
cording to the signal level to shift their
operating characteristics from class-A at
low levels to class-AB at higher outputs.
The HA-4700's phono preamplifier can
be switched for use with either moving-
magnet (MM) or moving-coil (MC) car-
tridges. The program source is selected by a
row of flat buttons with colored lights below
them showing which has been selected. The
inputs are identified as PHONO, AUX, TUNER,
and TAPE (the last can be operated indepen-

dently of the others for listening to a tape
recorder’s playback regardless of the regu-
lar program source).

On the same horizontal line with the in-
put-source lights are two horizontal rows of
LEDs that display the instantaneous power
output of each channel (based on 8-ohm
loads). The lights are calibrated from 0.04
to 100 watts (—31 to +3 dB referred to the
rated 50 watts output). Green LEDs are
used up to 50 watts, red ones at higher pow-
er levels.

Below the power indicators are three
knobs, protruding only slightly from the
panel, for the bass, treble, and balance con-
trols. There is a large volume knob at the
right of the panel, and all the other controls
are pushbuttons. The illuminated power
switch and the headphone jack are at the
left of the panel near the two speaker
switches. Below the input selectors are nar-

row rectangular buttons for the TONE DE-
FEAT, SUBSONIC FIL {filter), LOUDNESS. TAPE
copy (from deck 1 to deck 2 only), TaPE
SELECTOR (for playback from either deck
when the input tape button is engaged), and
PHONO SELECTOR for MM or MC phono
cartridges.

On the rear of the Hitachi HA-4700 are
the usual phono-jack inputs and outputs, in-
sulated spring connectors for the speaker
outputs, and three a.c. outlets, two of them
switched. The amplifier is finished in satin
silver and measures 17V inches wide, 1278
inches deep, and 3% inches high. Weight is
about 13% pounds. Price: $299.95.

® Laboratory Measurements. After an
hour’s operation at one-third rated power
the top of the HA-4700 (over the enclosed
power-transistor heat-dissipating fins) was

(Continued on page 44)
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uncomfortably hot 1o the touch, but it never
became more than mildly warm in normal
operation.

When we drove both channels at 1,000
Hz into 8-ohm loads, the output waveform
clipped at 60.5 watts for an IHF clipping-
headroom rating of 0.83 dB. The amplifier
is not rated for use with lower load imped-
ances, but we measured clipping outputs
into 4 and 2 ohms of 54.8 and 25.2 watts,
respectively. The IHF dynamic headroom
(8 ohms) was a very good 2.58 dB, corre-
sponding to a maximum short-term output
of 90.6 watts. into 4 and 2 ohms the dy-
namic power output was 60 and 29.7 watts,
respectively.

For a reference output of | watt into 8
ohms, the HA-4700 required an input into
the Aux jack of 24 millivolts (mV), 0.32 mV
into the PHONO (MM) jack. The respective
A-weighted noise levels were —83 and — 81
dB referred to 1 watt (both very good read-
ings for an integrated amplifier). The
phono-preamplifier stage overloaded at a
high 230-mV input at 1,000 Hz, and the
equivalent overload limits at 20 and 20,000
Hz were 250 and 152 mV. The phono-input
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impedance was 46,000 ohms in parallel
with 250 picofarads. Although we made no
measurements with the MC input, its gain
is about seventeen times higher than the
MM input (+24 dB), and it terminates the
cartridge in 100 ohms.

The harmonic distortion of the Hitachi
HA-4700 was extremely low. With 8-ohm
loads, the distortion at 1,000 Hz was be-
tween 0.004 and 0.008 per cent from | ta 50
waltls output, reaching the rated 0.02 per
cent at 60 watts just as clipping was begin-
ning. The performance into 4-ohm loads
was generally similar, with distortion read-
ings falling from 0.03 per cent at | watt to
well under 0.01 per cent between 20 and 50
watts and rising t0 0.08 per cent at 55 waits.
The amplifier’s output-current limitations
prevented it from delivering much power to
2-ohm loads, and its distortion was in the
range of 0.015 10 0.04 per cent for outputs
up to 25 watts. The two-tone intermodula-
tion-distortion measurement with equal-
amplitude signals at 19,000 and 20,000 Hz
revealed no detectable second-order distor-
tion (1,000 Hz) and a barely detectable
third-order product (18,000 Hz) at —92 dB

And another thing . . . your stereo system never sounded
as though we were in the presence of a live orchestra. I lied!"

0.5
CONTINUOUS AND EQUIVALENT SINE-WAVE WAT TS/CHANNEL

1 2 5 10 20 50 100

referred 1o the rated 50-watt output of the
amplifier. The slew factor was greater than
25, and the amplifier rise time was 4 micro-
seconds. The overload-recovery time (from
a 10-dB overdrive condition) was a negligi-
ble 5 microseconds, and the amplifier was
stable with simulated complex reactive
speaker loads.

The distortion at rated power output was
no more than 0.002 to 0.008 per cent over
most of the audible frequency range, reach-
ing a maximum of 0.015 per cent at 20,000
Hz and falling 10 a nearly unmeasurable
0.0007 per cent from 3,000 to 7,000 Hz. At
half and one-tenth power the shape of the
distortion curve was similar, with only
slightly higher readings.

The tone controls had a sliding bass-turn-
over frequency (from about 100 to 500 Hz)
and treble curves hinged at 2,000 to 3,000
Hz. The maximum bass boost occurred in
the range from 50 to 100 Hz. The loudness
compensation boosted both low and high
frequencies, but only moderately. The “sub-
sonic” filter appeared to have only a 6-dB-
per-octave slope, with its —3-dB response
at 60 Hzand —10dB at 20 Hz. The RIAA
phono equalization was accurate within
+0.25 dB from 20 to 20,000 Hz, and the
inductance of most cartridges caused no
more than a 0.5-dB rise in the output be-
tween 10,000 and 20,000 Hz.

® Comment. The Hitachi HA-4700, al-
though appearing with relatively little fan-
fare or publicity, has most of the features
that have been seen of late in the top ampli-
fiers of many other manufacturers. It is a
compact, handsomely styled, and versatile
amplifier that sounds as good as it meas-
ures. No manner of sonic flaws or operating
“glitches™ showed up in our testing or lis-
tening to the amplifier, and we came away
with a thoroughly positive impression of its
performance and overall design.

The HA-4700 has a very comprehensive
protection system that manages to be com-
pletely unobtrusive as well as effective. A
short circuit across the outputs will shut
down the amplifier if it is driven hard, and
the power must be switched off for a few
seconds to restore it 10 service. Although a
d.c.-offset voltage at the ouput will also si-
lence the amplifier, it recovers from that
automatically when the fault is removed.
There is also a thermal cut-out that shuts

(Continued on page 46)
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the HA-4700 off if it becomes too hot. None

of these protective systems operated during
our tests, in spite of their severity, but it was
reassuring to know they were there and
waiting if need for them arose.

The schematic of the amplifier revealed a
feature whose presence we would not have
suspected from our measurements. A major
problem of modern hi-fi systems is their
susceptibility to interference from strong
radio-frequency fields from nearby trans-
mitters. Often these signals enter through
the phono leads, overloading the low-level
stages and superimposing the modulation of

the r.f. signal on the regular program (or
even completely obliterating the program).
External filters are a possible treatment for
this condition, but their success is uncer-
tain, and there is also the possibility of de-
grading the amplifier’s frequency response
by an improper cartridge termination. Hita-
chi has built an L-C low-pass filter into the
HA-4700 at the phono input. We calculate
that the filter has a cut-off frequency of
about 1.5 MHz, which should help in cases
of interference from nearby CB or amateur-
radio stations, although it probably will not
do much if one is unfortunate enough to live

in the shadow of a powerful AM broadca?l
station. So far as we can see, the only sacri-
fice made for this feature is the relatively
high 250-pF input capacitance of the phono
section, but this should not cause problems
with most combinations of record player
and cartridge.

The Hitachi HA-4700 is, therefore, a
thoroughly up-to-date, very high-quality,
moderate-power integrated amplifier sell-
ing at a most modest price. It is an excellent
value in every way.

Circle 143 on reader service card

Dual 741Q
Record Player

HEADING the new line of record players
from Dual is the Model 741Q, a two-
speed, direct-drive, quartz-locked turntable
combined with an improved version of
Duals ULM (ultra-low-mass) tone arm.
The straight tubular arm is now made of a
magnesium/aluminum alloy that gives
greater rigidity while retaining the advan-
tage of very low mass (only 8 grams, includ-
ing the 2.5 grams of the optional Dual/Or-
tofon ULM 60E cartridge). The tone arm
has Dual's anti-resonator, a secondary
weight suspended within the counterweight,
whose effective mass and suspension com-
pliance are adjustable to compensate for the
low-frequency arm/cartridge resonance
with almost any type of cartridge installed
in the arm. The Dual/Ortofon cartridges
are supplied on special low-mass mounts,
but a separate mount is provided for use

bration.

with other cartridges. Additional counter-
weight sections are also furnished to bal-
ance heavier cartridges.

The major improvement in the Dual
741Q is in its suspension system. The mo-
tor, platter, and tone arm are suspended as
a unit from the base on four accordion-like
rubber isolators filled with a viscous damp-
ing fluid. The dampers are combined with a
coil spring (like an automobile coil-spring
and shock-absorber combination) and a
transverse rubber suspension element to
provide optimum isolation from external vi-
In addition, the entire record
player is supported on four adjustable feet,
each of which can be set to attenuate the
transmission either of low audio frequencies
(for feedback reduction) or of infrasonic
frequencies (for shock isolation).

All the operating controls of the 741Q

are on its front panel and are fully accessi-
ble when the dust cover is lowered. Light-
touch pushbuttons initiate the play cycle
(the arm-indexing position is determined by
the selected speed), and the stop cycle can
be activated by a touch on its button. An-
other button (LIFT) raises and lowers the
pickup on alternate touches, with the arm
position shown by green arrows next to the
button. If the REPEAT button is engaged, a
record will be replayed indefinitely.

At the left of the panel is a POWER button
and a small rectangular button marked
PITCH flanked by two small knobs marked
33 and 45. With the PITCH button out, the
speeds are controlled by the quartz-crystal
reference in the turntable servo system, be-
ing selected by a knob on the motorboard
near the cartridge end of the arm. A “dial

(Continued on page 48)
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r_lerl_lepom_

window™ near the center of the panel dis-
plays the turntable speed in red numerals,
and the QUARTZ legend appears in green to
show that the speed is fixed.
! When the piTch button is engaged, the
green QUARTZ indicator is replaced by
PITCH in red, and a dial scale shows the ac-
tual deviation of the speed, in per cent, from
nominal value. The scale is calibrated at |
per cent intervals over a * 6 per cent range;
a colored LED pointer makes it very easy to
read. The small piTcH knobs provide vernier
adjustment of the 3313- and 45-rpm speeds.
The nonferrous-alloy platter (which weighs
3Vs pounds including its rubber mat) has
stroboscope marks cast into its rim; these
are illuminated from below the motorboard
| only when the speed is quartz-locked.

The counterweight of the gimbal
‘ mounted tone arm carries the anti-reso-

nance-filter adjusting ring, which is cali-
| brated in terms of the resonant frequency to
| which it is tuned. The manual has a table of
recommended settings for most popular
cartridges. The tracking force is set by a
small knob on the side of the gimbal hous-
ing, which operates through a spring so that
the arm remains balanced at all times. It is
calibrated at 0.1-gram intervals up to 1.5
grams and at 0.25-gram intervals from 1.5
l grams 1o its 2-gram maximum. The anti-
skating dial, with separate scales for conical
and clliptical styli, is on the motorboard
{ next 1o the arm base and can be adjusted
while a record is playing.
The exterior appearance of this year's
Dual turntables is a definite departure from
past designs. Instead of a basic-black finish,
the 741Q is finished in a metallic satin sil-
ver. Itis 1742 inches wide. 15Vs inches deep,
and about 5 inches high with its clear-plas-
tic dust cover down. The hinges for the cov-
er move forward slightly as it is raised so
that the turntable can be placed close to a
wall without restricting the opening of the
cover (which can be set at intermediate an-
gles as well as fully raised). The whole unit

weighs about 17 pounds. Price: $500; with
| factory-mounted Dual/Ortofon UI.M 60E
cartridge, $649.95.

® Laboratory Measurements. The Dual
741Q was tested with its optional ULM
60E cartridge. The low-frequency rese-
nance was at about 10 Hz, with a 4- 10 5-dB
amplitude. Although more massive car-
tridges would lower that frequency some-
what, we would expect it 1o be above 8 Hz
under any conditions.

When the arm had been carefully bal-
anced. the calibrations of the force scale an
our sample were slightly off (by 0.1 t0 0.2
gram). Since the actual force was always
higher than the reading, this error is on the
“safe” side. We used the 1-gram setting for
which the 60E cartridge is rated. The track-
ing crror over the surface of a 12-inch rec-
ord was well under 0.5 degree per inch of
radius. The tone-arm and signal-cable ca-
pacitance was 180 picofarads, with an inter-
channel capacitance of 4.5 picofarads.

The unweighted rumble was a low —37
dB., ~60 dB with ARLL weighting. The
maximum rumble energy was around 6 Hz,
and it decreased rapidly at higher frequen-
cies. The flutter was about 0.06 per cent in
a weighted rms or average mecasurement,
*0.07 per cent weighted peak. These fig-
ures represent the best that can be meas-
ured with standard test records because of
their inherent warpage and eccentricity.
The flutter spectrum was uniform below 10
Hz, with little at higher frequencics.

The speeds were adjustable over the
rated range (we measured extremes of
+5.8 and —5.9 per cent), and the calibra-
tions of the speed scale were as accurate as
their single-digit resolution allowed. The
automatic start cycle required about 11 sec-
onds from touching the button to the set-
down of the stylus on the record. The stop or
shut-down cycle required 7.5 seconds. The
arm can also be cued manually, since the
motor starts when the arm is moved from its
rest.

The antiskating dial had to be set | gram
higher than the force setting for equal dis-
tortion in both channels on very high-veloc-
ity records. In spite of the higher setting,
the tone-arm drift during cueing descent
was very slight; rarely was more than a cou-

A direct-drive, quariz-controlled FM antenna
rotator? Yes, Brad, I'd say you're sick. ... "

ple of seconds of a record repeated in an
“up/down™ arm-lift operation. The lift was
virtually instantaneous, and the smoothly
damped descent 10 the record surface re-
quired only about 1.5 scconds.

We did not test the Dual/Ortofon ULM
60E cartridge (it and other Dual/Ortofon
cartridges have been covered in reviews of
earlicr Dual turntables). However, we did
mount another, conventional cartridge in
the arm to check the completeness and ac-
curacy of the instructions. We discovered
that careful attention must be paid when in-
stalling the cartridge with the supplied
gauge and that remounting the cartridge
plate in the arm is a bit tricky.

® Comment. Although the Dual 741Q dif-
fers from its predecessors in styling and in
many features, it retains their smoothness
and case of operation. For most home appli-
cations, it would be hard 10 imagine a more
effective or attractive record player.

The major innovation of the 741Q is in
the lengths to which its designers have gone
1o isolate it from its environment so as to
reduce the feedback that muddies the sound
or induces oscillation in many other players.
Our listening room, built on a concrete slab,
is virtually frec of conducted vibration, and
we are forced to use extraordinary measures
1o induce airborne acoustic feedback (in
fact, we have yet 10 do so in any recogniza-
ble form). For that reason, as well as to
quantify our data, we measure base isola-
tion of a record player by exciting all four of
its feet with small magnetic drivers (essen-
tially miniature loudspeakers) with a
sweeping audio frequency from 20 to 1,000
Hz. The output of the cartridge, resting on
a stationary record, is RIAA-equalized and
fed to a graphic level recorder synchronized
to the sweep-signal frequency. After cali-
bration, the readout can be compared with
test data from other turntables to evaluate
relative base isolation.

Does Dual’s rather extensive design ef-
fort 1o isolate the 741Q make it less suscep-
tible to transmitted vibration? Compared to
previous Dual players we have tested, the
741Q enjoys a clear superiority of at least §
1o 10 dB by our nonstandard test procedure.
It showed a single transmission response at
33 Hz—unlike most units, which display ei-
ther a broad response up to 100 or 200 Hz,
or else a number of discrete responses in
that range. Its acoustic and mechanical iso-
lation surpassed the measurements we have
made on almost all the belt-drive turntables
we have tested, as well as all but a couple
direct-drive models. Our tests of the 741Q
were made with its mounting feet set for
best isolation in the audio spectrum, where
our measurements were made. We did not
experiment with ditferent settings of the
feet, since their effects would have been be-
low our 20-Hz lower measurement limit.

Although the effects of the tunable anti-
resonance filter in the tone-arm counter-
weight are difficult o detect either by
measurement or by car, it is clear that the
multiple isolation systems of the Dual 741Q
combine with its overall excellent perform-
ance and easc of operation to make it one of
the best record players on today's market.

Circle 144 on reader service card
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IMMORTAL MUSIC SHOULDN'T
BE KEPT ON MORTAL TAPE.

Good music never dies. Unfortunately, a lot of cassette tapes do.

At Maxell, we've designed our cassettes to be as enduring as your
music. Unlike ordinary cassettes, they’re made with special anti-
jamming ribs that help prevent tape from sticking, stretching and
tearing.

And our cassette shells are built to standards that are as much as
60% higher than the industry calls for.

So if youd like to preserve your cld favorites
for the years to come, keep them in a safe place.
On one of our cassettes.
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ICROPHONING

The increasing use of digital techniques in recording
musical ensembles seems to have refocused the ottentnons
of engineers and listeners alike on the two big
miciophone questions: Where and How many?

L

HY does one recording of a
given musical work sound
more “real” than others?

Why is another more exciting sonical-
ly? The differences can usually be
traced not to the recording technology
(analag, digital, or direct-to-disc) nor
to the choice of home playback equip-
ment, but to simple changes in micro-
phone placement at the original record-
ing session.

Miking technique can radically alter
most sonic aspects of a recording: per-
spective (the distance to the ensemble);
ambiance (a sense of the acoustics of
the concert hall or studio being used);
the depth, stage width, and definition of
the acoustic (stereo) image; orchestral
balance and tone quality; and even per-
haps the perceived musicality of the
performance. As home stereo systems
become more sonically “‘transparent,”
it becomes easier to discern the effects
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of different microphone techniques on
the recorded sound and music. To un-
derstand where many sonic differences
among recordings originate and to de-
fine the compromises involved in mak-
ing a “high-fidelity” recording, let’s
pretend we're going to produce one.
Imagine we've been given the task of
recording an orchestra in such a way
that it sounds “real” when reproduced
over loudspeakers in a home listening
room. Specifically, the goal is to place
microphones so as to create in the lis-
tening room an accurate and pleasing
sonic image of the orchestra (a