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lntrbducing
Pioneer LaserDisc.

The biggest innovation
in television

since television.




Imag:ne you could sit down
in front of your TV set and see
virtually any movie or concert
you wanted to see when you
wanted to see it.

Imagine you could actually
see and hear concerts on your
TV in stereo. The best stereo
you've ever heard. Or cut to
your favorite scene in a movie
at will. Or study sports in
slow mction, even one frame
at a time. Imagine a machine
that could teach your
childrer: at their own rate.

You now have just an
idea of Pioneer LaserDisc.
A remarkable innovation
that puts both picture and
sound on a record. And
plays them both by means |
of a laser beam onto your
TV and through your hi-fi.

(The player hooks up to your TV
with just one wire. And when it’s
not in use, your TV plays the
way it normally plays.)

The laser picture quality is
exceptional. As good as the best
broadcast reception you've ever
seen. And laser sound is better

than the best conventicnal audio

recorcings you've ever heard.
And since nothing touches the
disc but a laser beam, the disc
never wears out. The quality

is forever.

For all it does,
surprisingly, the
suggested retail
price of the player
is only $749% (just
$50 more with
remote control).
And you can own
| adisc of a great

movie or concert forever for
the cost of taking your family
to the movies.

There are a few hundred
different discs to choose from
right now. And more and more
are coming out every dav.
Someday, virtually anything
that entertains anyone will be
on the disc.

Nothing we say here will
fully prepare you for the magic
of Pioneer LaserDisc. You sim-
ply have to see it.

For a personal demonstration
from the dealer nearest vou
call us at 800-621-5199 tcll free.
(In Hlinois 800-972-5855 )

] secasdics
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CIRCLE NO. 48 ON READER SERVICE CARD

Suggested retail price, actual price ~et by dealer.
¢ 1980 U.S. Pioneer Elec*ronics Corp.
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Five Important Reasons
To Own This New Realistic’

ngxtal Sy_nth_esxzed Recetver.

controlled dxgxtal
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.

16 station memory

You can also store eight AM and eight
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/

response exactly the way you want it.
You also get A-B-Both speaker switch-
ing, inputs and dub/monitor controls
for two tape decks, hi and lo 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
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THE NATIONWIDE SUPERMARKET OF SOUND®

*FRetail price may vary at indlvidual stores and dealers.
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Record Care, Part2: A ReCOfd Life Study

How long will your phonograph records last?

How many times can you safely play records without degrading sound quality?

Using quality playback equipment, the factors of Record Longevity are twofold and
closely interrelated: the record must be kept free of contamination, and the stylus must be
kept clean during playback.

Scanning electron microscopy clearly shows the need and contribution of both record
cleaning and stylus care.

Exhaustive research shows that with proper record/stylus care, an entire “life span” of

200 play events will not damage record surface quality or fidelity. (Most albums are played a
total of 50 times or less.)

200 Plays Without Record Cleaning 200 Plays Without Stylus Care

Pit from dust abrasion.
Ground-in microdust.
Prominent dust abrasion.

Prominent stylus path from
abrasive-coated diamond
face.

Vinyl particles welded by
contaminated upper area of
stylus.

200 Plays With Record and Stylus Care

Results of D4 Record Care: Results of SC-2 Stylus Care

Clean central radius due to
capillary attraction of D4 Fluid
into D4 pad fabric.

Microdust-free stylus path
due to exclusive D4 “spiral
fiber" particle holding.

No wall-slurry of “lubricant”
products.

Reduced wall abrasion due to
uncontaminated diamond
face.

Cleaned stylus leaves no
welded-in particles.

There is no substitute for the
valid research you get with
Discwasher products. Ask for
them where better dealers take
Interest in a longer “life span” for
you.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC

Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201

CIRCLE NO. 15 ON READER SERVICE CARD



Stereo Review

BULLEVIN

Edited by William Livingstone

® STEREO TELEVISION MOVES A BIT CLOSER:

U.S. tests are about to start on three
systems capable of broadcasting stereo
or bilingual sound with video signals.
The systems were developed by Zenith,
Telesonics, and the EIAJ (Electronic
Industries Association of Japan) . The
tests, being conducted by Matsushita
Industrial Company in Franklin Park,
Illinois, are broadcast in Chicago
over WTTW (Channel 11). Separate

tests are being made with three noise-
reduction systems (CBS, Dolby, dbx) to
improve the quality of TV sound. The
costs of the tests are shared by the
ABC, CBS, NBC, and PBS networks, the
National Association of Broadcasters,
and the Association of Maximum Service
Telecasters. The EIAJ system has been
used successfully in Japan for the
last two years.

® NEW SERIES ON NATIONAL PUBLIC RADIO
starting this month include weekly
concerts by the Indianapolis Symphony
and the Los Angeles Philharmonic under
their respective music directors, John
Nelson and Carlo Maria Giulini.

"Grand Piano'" features young artists
as well as keyboard stars in master
classes, performances, and interviews,
and "International Concert Hall"
begins on January 6 with a concert of
the winning compositions in the third
Kennedy Center/Friedheim Awards. For
dates check NPR stations.

® PRO ARTE, A NEW CLASSICAL LABEL, HAS
been launched with a release of twenty
albums by Pickwick International. The
line's analog recordings list for
$8.98, and those mastered digitally
are tentatively priced at $12.98 each.
The 120 Pro Arte albums scheduled for
release this year are drawn from the
German Seon catalog and co-productions
with the German Pro Arte company. The
repertoire includes such things as
Busoni's one-act opera Arlecchino,
Donizetti's Il Campanello, concertos
by Mozart, chamber music by Brahms,
Dvorak, and Schubert, and early music
played by Gustav Leonhardt and Frans
Briiggen. Seon recordings previously
available here on ABC will be deleted
to reappear on Pro Arte.

® JOHN DENVER MUZZLES MONTY PYTHON!
The English version of the Python's
new "Contractual Obligation Album" is
being repressed because of legal steps
taken by Denver. The album contains a
seventeen-second version of his hit
Annie's Song with rewritten lyrics
which Denver's lawyers have described
as ''unacceptable parody" and which we
decline to quote. That track will be
replaced in the U.K. by the new

Short but Perverted Message.

® CLASS ACTS ON MAG VIDEO'S NEW LINE.
The first release in Magnetic Video's
new Video Playhouse line of cassettes
is made up of fourteen plays drawn
from the distinguished American Film
Theatre series. Now available for the
first time in home video are Chekhov's
Three Sisters with Joan Plowright and
Sir Laurence Olivier, Simon Gray's
Butley with Alan Bates, Jean Genet's
The Maids with Glenda Jackson and
Susannah York, Ecward Albee's A
Delicate Balance with Paul Scofield
and Katharine Hepburn, and ten others.
Price: $80 for those on one cassette,
$100 for the plays that require two.
According to Magnetic Video president
André Blay, "this is just the first
step towards opering a new treasure
house of cultural programming."“

® A 20-DB IMPROVEMENT IN DYNAMIC RANGE
is claimed for a disc noise-reduction
system developed by CBS for use with
both analog and digital recording
masters. CBS claims that in addition
to erhancing dynamic range the process
completely eliminates surface noise.
An add-on adapter is expected to cost
about $50. According to CBS, played
without the adapter "the new disc will
produce the same sonic quality as that
of tcday's conventional recordings."

® MC2 BRINGS 3-D TO HOME VIDEO SCREENS!
With its videocassette releases of It
Came from Outer Space and Creature
from the Black Lagoon, MCA claims to
be the first to bring the thrills of
3-D to home videc viewers. Each film
is packaged with four pairs of the
special glasses necessary to get the
3-D effect. In both Beta and VHS, $65.
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Speaking of Music...

By Williom
Anderson
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RENAISSANCE BOYS

IANIST Glenn Gould, who celebrated his
twenty-fifth anniversary as a recording

star last year, is quoted in this issue to the
effect that he is baffled by rock music: I
can’t understand things that are that un-
complicated.” An odd way of putting it, but
one knows what he means: for many listen-
ers, there simply isn’t enough content in
most contemporary pop music to engage the
mind, and they want their minds engaged.
Providing simple entertainment and
making money at it are the prime goals of
any self-respecting popular music, but they
do not necessarily rule out the inclusion of a
little intellectual sustenance as a bonus for
those who need it—think, say, of Thirties
Jazz or Forties musical comedy. The perti-
nacious avoidance of such content during
the quarter-century of the Elvis Era, howev-

er, is proof that it can be ruled out success-
fully—if you happen to have at your dispos-
al the uncritical mass market created by the
introduction of the long-playing phono-
graph disc. All you need do to cater to (or,
indeed, create) such a market is pare down
to the essentials—simple forms, ordinary
raw malterials, interchangeable parts—and
rev up the engines of publicity. Once the re-
cording industry had gotten all this squared
away, they must have decided they were no
longer in the business of making music, for
they began to refer to their handiwork as
“product.”

It is hardly surprising that this little in-
dustrial revolution required some radical
changes in the working force as well as in
the delivery system. Time was when the
making of our vernacular music rested in a

number of capable hands: a composer wrote
the music, a lyricist wrote the words, and a
singer performed them both. The result was
often a gratifyingly hand-tooled craftsman-
ship (and, yes, intellectual content) of a
very high order, respectfully presented to its
consumers in theaters, small clubs, and on
the parlor radio. These days, however, we
are addressed mostly by a haughty bunch of
generalists, self-anointed Renaissance Boys,
jacks of all trades who compose, write, and
perform with equal lack of distinction, who
fill our sports arenas, roller rinks, public
parks—and a perfect flood of phonograph
discs—with a jolly undifferentiated racket.
Given the enormous number of people who
have been persuaded to consume this kind
of entertainment and the enormous amount
of it that must be ground out as a conse-
quence, how could it be otherwise? As
things stand now, the mass market ¢reated
by the phonograph disc can be satisfied only
by a lowest-common-denominator music
that studiously avoids making any unto-
ward demands on its audience.

BUT if technology has created this mon-
ster of mediocrity, technology can tame it
too. The key is size of audience. and the
home-entertainment revolution embodied in
the imminent videodisc means that au-
diences will soon be shrinking to family size.
When they do, much of our entertainment
will be subject to the hypercritical scrutiny
of the living room, and many Renaissance
Boys will not measure up. We have had only
one universal genius—Leonardo da Vinci—
but any number of sublimely gifted special-
ists. Once into the Video Age, we will want
them back-—composers as good as Jerome
Kern, lyricists as literate as Lorenz Hart,
singers with real voices and dramatic skill.
In short, I am predicting the Return of the
Grownups, the Rebirth of the Great Amer-
ican Musical. You read it here. O
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Mozart wrote
masterpieces

We build them

Introducing the new hand-
crafted Astrion!™ How do we
achicve such unparalleled musical
excellence? One by one. Piece by
piece. All by hand. Each and every
Astrion component is hand in-
spacted, hand selected and finally
hand assembled by our most skilled
craftsmen. Like you, they look
beyond specifications. That's why
they personally audition every
Astrion they build.

What qualities do they look for?
Performance without restriction,
Realism without compromise.
Music. Purc and simple. We could go
on. But why listen to a description
when you can listen to our new
Astrion. Take your most cherished
recording to once of our selected
Astrion dealers. What you hear will
be incredible. What you don't hear is
what you never should.

Like distortion caused by con-
ventional cantilevers. Qur engineers
did away with it. By climinating the
conventional metal cantilever. In its
place is a laser-ctched solid sapphire
shaft. Its high *'stiffness-to-mass™
ranio sotves any flexing problems.

Its exceptional purity creates a new
standard for transient responsce.

In keeping with that high stand-
ard is Astrion’s exclusive hand
polished “extended contazt™ elliptic
diamond tip. It's the smallest nude
diamond tip we've ever nade.

Our engineers also developed a
unigue pivot suspension system ftor
the Astrion. The Orb-tal Pivot
System.™ Unlike other systems there
Are NO restrictive armature wires, ad-
hesives or governors. Instead each
armature is micro-machined to form
a perfect fit with the Astrion’s -4
suspension block. 1ts thatsimple. Its
also that much more compliant in all
signal directions.

The hand-crafted Astrion. A
masterpicce built to do justice
to all the masterpicces written.,
For the location of your closest
ADC Astrion dealter write Audio
Dynamics Corp., Picke:it District
Road, New Milford, CT_ 067706 or
catl toll-free (800) 243-9514.

wold ASTRION




Digitally mastered and audio-
phile recordings have added
an exciting new dimension to
the state of the audio art.
Sonus cartridges are excep-
tionally well-suited to realize
the full sonic potential of
these new recording tech-
nigues.

This is especially true of the
new Sonus Dimension 5. Its
unigue phase-coherent, inte-
grated, stylus construction
enhances still further the
exceptional purity and integ-
rity of reproduction found
throughout the Sonus range
of high compliance cartridges.

We believe upgrading your
system by replacing your
present cartridge with a
Sonus will provide the great-
est improvement in sound
guality per dollar.

The finer your records the
greater the difference a Sonus
will make.

®

Sonic Research, inc., 27 Sugar Hollow Rd.
Danbury, CT 06810 (203) 792-8822
CIRCLE NO. 38 ON READER SERVICE CARD

Name Games

@® “What’s in a Name” (November “Au-

dio Basics”) was extremely informative.

Many thanks to Robert Greene for clearing
up many mysteries in the audio field.

JonN JEsSE CarO

San Gabriel, Calif.

@® Robert Greene erred in his “What's ina
Name' column when he claimed that the
letters k, e, and f form a real word only in
Dutch. In fact, there is an English word
“kef " that refers to the odd euphoria often
associated with smoking hemp-—or perhaps
induced by listening to music played
through KEF 105 speakers!
STuarRT T. BAIRD
King of Prussia, Pa.

It’s also spelled “kief " or “kif "’ and comes
Sfrom the Arabic word “kaif,” meaning
pleasure and a couple of other things.

Jackson Browne

@ Plaudits to Noel Coppage for his sensi-
tive review of Jackson Browne's ‘“Hold
Out” in the November issue. The only thing
he missed on completely was the interpreta-
tion of the song Of Missing Persons (which,
by the way, hardly “rocks out’’). The song is
not addressed to Browne’s son but to a
daughter of the late (but immortal) Lowell
George of Little Feat.
MaLcoLMm McGowaN
Baltimore, Md.

Larry Gatlin

@® Noel Coppage’s “Best of the Month” re-
view of Larry Gatlin’s “The Pilgrim” in
November calls it “*his new album.” This al-
bum (every song exactly the same) was is-
sued in 1974 by Monument as KZ 32571,
and I've had it for five years. How can a
reissue be a “best of the month™?
MICHAEL J. MURPHY
East Brunswick, N.J.

Larry Gatlin’s Columbia album “The Pil-
grim’ is indeed a reissue of the 1974 Mon-

8

ument album. It slipped by in the mass of
new albums we received for review in the
November issue. We offer apologies for the
error, although Noel Coppage still firmly
believes it Is the best work Gatlin has done
in years. And, yes, a reissue can be "‘Best of
Month™ if that month's first-time-out com-
petition is lacking in distinction.

Nighthawks

@ | agree with Joel Vance's November re-
view of the Nighthawks' new album, and
it’s good to see them get the national recog-
nition they deserve. But why does he say
that they are “‘the only redeeming feature of
the nation’s capital”? If this was intended
as a criticismi of the political situation, I
agree with that also, but not at the expense
of D.C.-area music. We have other excel-
lent bands—the Slickey Boys, Black Pearl,
Root Boy Slim-—as well as the National
Symphony and many other diversions.
BraD McDoNALD
Alexandria, Va.

Trifling Regulations

@& In November "*Audio Q. and A.” there
is a question about a manufacturer’s rating
an amplifier at **201 watts per channel,”
and Larry Klein's reply explains that this is
a result of FTC rulings. Does he actually
mean to say that our hard-earned tax dol-
lars, which if saved could add to our music
collections, are going to some raving luna-
tics to create such trifling regulations? I'm
all for consumer protection, but let’s be se-
rious. A manufacturer should have the right
to call his product whatever he desires!
W. ROFFA
Poway, Calif.

Technical Director Larry Klein replies: We
couldn't agree more. If reader Roffa cares
to research back issues of this magazine
he'll find chronicled therein my efforts
Srom late 1974 through 1975 to inject some
technical sense into the FTC's rule making.
While 1 won some points, I also lost a few,

(Continued on page 10)
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Professional-l.
Theone tape

thal stands up when
vou crank it up.

professional-I

normal (norm) pcsition

Premium ferric oxide tapes have more head-
room which allows higher maximum recording
levels (MRL). Among
all premfumn terric
oxices PRO I hasthe
best MRL forloud
recordings. Uniform
magherrite parti-
cles provide in-
creased headroom
for very accurate
andloud recordings
with virtuailly no distortion Inthe tundamen-
tal music range (20Hz-5kHz YPRO [ can be
recarded louder and

'

PRSI

uR' \

et e g e b TR 2

00 800 i 2k
Prequencry (M) I
-Funaamentain ——
Greate: Leadicom aliows mors dstar-
t1oa-Tem ecording

AEncoxias, Biasgange
| f driven harderthan
i even high biastapes.
i ;\ FRO listhe interna-
e ; o ticnally accepted ret-
st - N~—\"= zrence tape, whose
— i —\ biospoint isspecifi-
— Bl cm:uV mcnltjhed to
a« e Type [/normal/
reolisdmtmaiobocompanbewts  fITIC poOSition on
deckx S anyother femic lape, today's high quality
cassette decks.

Professional-IL.
The world’s quietest
tape puts nothing
betweenyou
and your music.

sIBASF
90

professional-Il

chrome/hich (Cr0O,) position

High bias tapes consistently provide wider
freqyuency response and less tape noise (hiss

r*—‘:::f_ = orbackground noise)

- than any othertape tyre
; Among premium high

o 2 _;}- biastapes PROlisin
1’:,‘;,‘!,5; aclassby tselt It isthe
e w.sm= ggcond generation chro-
oo mium dioxids tape with
e saperb frequency response
arxd outstanging sensitivity in the critical
¢10kHz-20kHz) high frequency range. It alsc
has the lowest background noisz ot any other
competitive tape available today

PRO[Iwillcaptare -we | Ed
the manysublle  *—
barmonicsotths .. =~
mostdemanding = Hide B St g
tecordingsancd ¢ y%
play them back o ,

with the reality amd -+

presenceotalive %

pertormance.FRC
O isthe tape tor the
Type lI/-hromef
high bias posirion that comes closest to Metal
tape pertformance or haltthe price.

Tockgreund Mose i
x Sc lox  wd e
PRO D has tae bedl high Fequency s asi-
trofty and 1ho least BACXGTOUNA Lolse OF
aryhigh biastape

e Guide

Professiona!-Ill.
The only caxtape
that eliminates
the car.

professional-Ill
fer-ichrome (FeCr) pasizion

Ferrichrome t2pes
combine the benetits ot
chromium dicxide and
ferricexide tapes for
stperior perfcrmance
in car stereos. Ths top
Iyer is pure chromium
dioxide forunsur-
passed highs and low
background nose. The
bottom layer s terric oxide for superior lows
and great middle frequenzies. And it alsc
givesyou higher recording levels,

foz "eXna bght” playback th car
steea rystenis

. esewe 50 youget clearat louder play-
1 q:l back wihout cranking up
s recomwsrs  YOUT VOIUMeE control to
w [ E compersate. PRO Il isthe
o | ideal tape for car stereo
=) Lo e SYStEIDS and performs
B justasw=llinthe home
s B S onthe Type [l/terri-
= chrcme position.
! Boad Nowe
w0 = an A - A Ha

R0 W provzies g um
acordiag level (MRL) than righ bias
“Tpes CI attectively boosts fe highs
D yveeccine road and cw naise

“The guarantee of a Hfetime.”
All BASF tape cassefte: come with a lifetzue puaran-

AR T f
GU ARANTEE tee that covers everything. Should any BEASF cassette
OF A LIF'EI‘IME ever {1l —for any reason—simply returm i tc EASF for

afree replacement.

Patented “Jam-Proot* Security Mechanisr (SM)™

All BASF tape cassettes come withowr exclusive
SM — secunty Mechanism. Two preckicn arms

Srreee actually “guide” the tape in asmooth exact and
consister.tirack. sothat winding s always even. no
matter how ottenthe cassede is played. SM patsan
enc o taperjamming.

IBASF

-
I'r.

.
L

i .

Crosby Drive, Bedford, Massachusetts 21730
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and in truth I was too busy battling the pre-
conditioning part of the rule to want to deal
with the comparatively innocuous zinger
relating to permissible model numbers.

Music and Religion

@ | tend 1o agree with James Goodfriend
(“Going on Record,” October) that a per-
son not at peace with himself is more likely
to be artistically creative. However, [ am
disturbed that when an artist such as Bob
Dylan becomes a devout Christian he is
blasted by Steve Simels as *“self-righteous™
(reply in September “Letters”). A Chris-
tian realizes that he is saved by grace, not

his own actions, and that he is just as sinful

as a nonbeliever. Christians aren’t perfect,
just forgiven.

ALAN PARRIS

Lexington Park, Md.

Journalistic Courage

® | feel that I speak for a countless num-
ber of audiophiles who appreciate the jour-
nalistic courage shown by Julian Hirsch in
his September column, *“Hi-Fi Is Getting
Better.” His statements that “many ampli-
fier manufacturers have set up straw men to
be knocked down by their latest creations”
and that “most of the obscure or newly dis-

EQUALIZERS, TUNER
PREAMP-EQUALIZERS

cmeCLASS ‘M’ AMPLIFIERS

New Tuner features 14-station memory, 3-Way Auto-Scan,
Digital Quartz, Phase-Locked Loop, and Superb performance
to match Soundcraftsmen’s Super Preamps and Amplifiers

$T6001 AM-FM TUNER

* 14 of your favorite FM and AM stations
can be easily pre-set through the
Microcomputer System ¢ Exclusive
Memory-Retention circuits provide years
of program storage, without any external
power required ® Three-Way Automatic
Scanning/Tuning selection ¢ 5-digit

ar 14I" r5n
TreeTit

Read-Out, for all present and future
station spacing requirements e Variable
Output Control matches level to other
signal-source levels ¢ 19" Rack-Mount
panel, EIA standard hole-spacing ¢
Wainut veneer hardwood end panels
included

'SP4002 Preamp-Equalizer...

o VARIABLE CARTRIOGE LOADING 50 to 800 PF. o
Variable 47k/100 ohm Phono Impedance ¢ INPUTS for
MOST MOVING COIL Cartridges ® Four Mono Phono
Preamplifiers e +20 dB phono Level Adjustment e
Two External Processing Loops ® Three-way Tape Dub-
bing e Two Amplified Headphone Outputs e Front
Panel Tape Inputs & Outputs « PHOND S/N: —97dB
THD 0.01% e 3 Preamplifier models, from $399.

NEW CLASS “H” 250 w. Amps

The new CLASS "'H'' ANALOG logic Vari-Portional®
circuit ® AUTO-CROWBAR protection circuit ® Input
level controls e Adjustable range meters e Main and
remote speaker selection  Clipping indicators e 250
watts RMS minimum p/c 20-20KHz @ 8 ohms e Less
than 0.1% THD e T.I.M. BETTER THAN 0.02% e
NON-LIMITED output assures crisp clean peaks e
S/N-105dB » 4 Amplifier models, from $649.

The Equalizer you buy should have
alt 10 of these features:

® Real-Time Frequency Analyzer
Test Record @ Computone-Chart
Memory System @ Two Zero-Gain
controls ® EQ Tape Record @ Tape
Monitor ® EQ defeat ® +16/12d8
octave gain ®S/N-10508B @ THD
0.01% @ Cabinet included

The Best in EQ is now affordable—and GUARANTEED
to enhance and improve ANY fine stereo system!

also available in silver

249"

(nciuaing cabinet)

y 3
WHYS & HOWS OF EQUALIZATION
e ecsromonan oo

-

mmf’“‘":‘

’———"—?—
wamenee FM-AM TUNER

FREE! 16-page Full-Color Brochure

Includes TEST REPORTS, complete specifications. Class '*H'* amplifier
REPORT, EQ COMPARISON CHART, and the ‘‘WHYS & HOWS'’ of equaliza-
tion—an easy-to-understand explanation of the relationship of acoustics ta
your environment. Also contains many unique IDEAS on *‘How the Sound-
craftsmen Equalizer can measurably enhance your listening pleasures!”
‘‘How typical room problems can be eliminated by Equalization’’ And a
10-POINT **00-IT-YOURSELF'’ EQ evaluation checkiist so you can FIND OUT
FOR YOURSELF WHAT EQ CAN 00 FOR YOU!

SEND $6.00 FOR EQUALIZER-EVALUATION KIT: 1-12” LP TEST RECORD.
1SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTOR CABLE, AND
1INSTRUCTION FOLDER.

SOUNDCRAFTSMEN INC., 2200 So. Rifchey, Santa Ana, CA 92705 = (714) 556-6193 » CANADA. E. S, Gould, Montreal, Quebec HAT 1ES e
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covered types of distortion we have been
hearing so much about, whether arising
from switching anomalies in the output
stage or from various slew-induced causes,
fall into this category™ are both frank and
perspicacious.
MELVIN T. MURAKAMI
Stony Brook, N.Y.

Squeeze

# | was more than satisfied with Joel
Vance's September review of Squeeze’s
“‘Argybargy,” since | have been a great fan
of the group’s “off-the-wall British humor”
for some time now and had been quite con-
vinced that absolutely no one else in this
country was aware of their existence. After
spending a year in Britain, I realized that
they are years ahead of us musically.
LYNN MANAK
Walnut, 111

Vinyl Eaters

@ Greetings from sunny Puerto Rico.
Would you please tell the record manufac-
turers to eliminate the plastic sleeve linings
from their product and use only paper? In
the tropics the plastic “bleeds™ and sticks to
the record surface, and colonies of vinyl eat-
ers spawn betwixt and between. I have more
than five hundred pitted LPs as a result.
JaMES GREEN
Cabo Rojo, P.R.

Annoying Ads

® Maybe you could do two favors at once.
One for me. And one for your advertisers.
Could you remind them that their ads are
appearing in STEREO REVIEW? And not The
Amazing Spider-Man? | for one am sick to
death of having every sentence in an adver-
tiscment chopped up. Into little bite-size
segments. That imply I can’t keep a thought
in my head if it’s longer than two lines. Es-
pecially when the results aren’t even com-
plete sentences. Just fragments. It’s annoy-
ing. As hell.
JAN S. STRNAD
Wichita, Kan.

Critical Exercise

® At present | receive two copies of STER-
EO REVIEW each month due to some error in
the subscription department. This works
out perfectly for me, however, because after
reading a few of Steve Simels’ reviews—he
is by far the most reaction-provoking re-
viewer on the staff—I inevitably wind up
tearing the magazine to shreds. This leaves
me with the second copy for reading the ex-
cellent equipment reviews and technical ar-
ticles. Tell Steve to keep up the “good
work™; this is the only real exercise I get
each month. It would be a pity if anyone
were actually taking him seriously,
though.
Rip
New Orleans, La.

Tearing up a copy of STEREO REVIEW is not
serious?

STEREO REVIEW



“Curious. Now that I have the 2 acoustically optimized cylinders of a Jensen J-2000,
I don’t feel the need for the 8 high compression cylinders of a Ferrari GTB-308”

The Jens2n J-2000 mini speaker system.

Sleek, bronze and beautiful, the design of the
J-2000 islike no other car stereo speaker you’ve ever
seen. And, more importantly, it sounds like those fine
mini-speaker systems you used to hear orly at home.

Housed in an acoustically optimized cylinderis a
42" long throw woofer, a ¥a” high frequency dome
radiator sweeter, and a
totally unique 4%2"

B e

The J-2000 extruded aluminum housing is ele-
gance with a purpose. The solid extrusion is not only
durable, but guarantees a perfect acoustic seal. And
the grllle of injected Noryl® serves not only as a
striking design element, but as protection fo- the high
frequency driver.

And the J-2000 hzas a swivel mount tha: can ro-

tate+ 30° to direct the sound

where you want it. From the

passive radwator. It’s a
planar sheet of com-
pressed Lollow glass
spheres, so lightweight
and compliant it effec-
tively doubles the bass
response of the J-2000.
Wita a 20 oz. Barrium Ferrite —
magnet eand Nomex® high tempera-
ture voice coil, the J-2000 can handle a
substantial 55 watts of power. It has
asensitivity level of 93d3 SPL,
and brings in a truly accurate fre-
quency response of 40-16kHz.

JENS

u———" rear deck of a car, the wall
ofa van, orashelf inaliv-
/: ing room. Becguse the

J-2000 has sprirg loaded
connections for speaker
leads and large knurled
mounting knobs, you can
move it quickly and easily.
Like all Jensen car speaker
systems, the J-2000 was innovated
with one purpose: Sound
performance. So if that’s
what moves you, corre hear
it soon.

SOUND LABORATORIES
AN ESMARK COMPANY

When it’s the sound that moves you.

© 1980, Jensen Sound Laboratories, Schiller Park, llinois 60176.
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The continuing story
of TDK sound achievement.

You are looking at the moment
of truth. If every other partin a
TDK cassette has played its role
perfectly, the tape will move be-
tween the pressure pad and the
recording head with remarkable
precision. There will be no fluc-
tuation. High frequencies won't
be lost. Hiss and
distortion won't
enterin. Music will
be reproduced
unfailingly.

Part Seven, the

o)
FiLiy >
b

output in the high frequencies.
The TDK pad is made from a spe-
cial mix of organic fiber, cut to
exact dimensions. Tape contact is
always at an optimum, prevent-
ing high frequency dropouts and
excess friction.

Having gone to such lengths for
perfection, our engineers
avoided one last slip up.
The anchor. The TDK dual
spring pressure
pad is precisely
positioned in an in-

TDK dual spring
pressure pad, is an
innovation. Its double “Y” struc-
ture distributes pressure evenly
on the total pad surface, allowing
full tape-to-head contact. Total
sound. In designing it, TDK engi-
neers used a metal alloy of nickel,
copper, and zinc which has a per-
fect balance of resiliency and
strength. Then they searched for
the perfect pad. They found
urethane has a tendency to stick,
slipand tiltin the direction of tape
travel. Tape loses contact at the
dead center of the head core.
Sound is lost. Felt also has its
problems. It often causes rough

© 1980 TDK Electronics Corp., Garden City, N.Y. 11530

TDK dual spring pressure pad
and tape in cassette.

terlocking pin sys-
tem. It can spring
back and forth but never
move laterally. The last
threat to sound at that point
was stray magnetism. TDK
stopped that by placing an
extra-thick metal shield
behind the pad assembly.
Now nothing can stand in
the way of perfectly re-
corded music. You can see
Part Seven and the other
TDK parts perform through
the shell of the classic TDK
MA-R cassette. It set new
standards in reliability and
metal sound.

Part Seven.

TDK continues to set the stan-
dards with every cassette.
In high, normal, and metal bias.
In every type of machine. And
it'’s all based on a simple philos-
ophy. Perfection is the outcome
of many elements interacting
perfectly. TDK achieves a higher
standard of musical perfor-
mance for one unvarying rea-
son. Musicis the sum of its parts.

A TDIK

The Amazing Music Machine.
CIRCLE NO. 45 ON READER SERVICE CARD



New Products iatest audio equipment and accessories
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SAE’s Low-distortion
“Class-A’’
Power Ampilifier

[0 Scientific Audio Electronics’ X25A Hy-
personic “‘class-A” power amplifier is rat-
ed at 250 watts per channel continuous into
8-ohm loads with no more than 0.02 per
cent total harmonic distortion from 20 to
20,000 Hz. Special circuitry allows the am-
plifier to realize the low-distortion charac-
teristics of conventional class-A designs
while generating only a fraction of the heat
usually resulting from such a design. Each
channel of the X25A has two independent
amplifiers; one handles the positive portion
of the waveform, the other the negative
side. The unit has separate fifteen-LED
output-power level displays for each chan-
nel. They sensc both voltage and current
and show true power output. Finish on the
rack-mountable unit is grey-anodized alu-
minum. Price $1,500.
Circle 120 on reader service card

Denon Turntable
Has Interchangeable
Arm Shafts

[0 The Denon DP-60L direct-drive auto-
lift turntable incorporates a tone arm sup-
plied with both straight low-mass and “S™-
shaped mid-mass arm shafts, plus appro-
priate counterwcights, for use with various
cartridges having differing stylus com-
pliances. Also featured is Denon’s magnetic

JANUARY 1981

speed-control system. It is based an a mag-
nctic sensor that compares magnetic-pulse
“*markings”’ on the underside of the turnta-
ble platter with a quartz-derived reference;
speed deviations are corrected by a servo
system. Controls are solenoid activated, and
the unit stands on compliant feet for acous-
tic-feedback 1solation.

The unit's rumble is stated to be —78 dB
(DIN-B weighting)) with wow and flutter
of 0.015 per cent (wrms). The DP-60L
measures 19 x 7 x 16 inches and weighs 29
pounds. Price: $585.

Circle 121 on reader service card

Four-way Wharfdale
Speaker System
From Rank Hi Fi

[0 The Wharfedale “Total Sound Recall”
TSR-112 speaker system from Rank Hi Fi
incorporates four drivers: two 10-inch pa-
per-cone bass units, an 8-inch polypropy-
lene upper-bass/midrange driver, and a |-
inch dome tweeter. The two bass drivers op-
erate together in an acoustic-suspension en-
closure up to 100 Hz; between 100 and 600
Hz the signal to one of the 10-inch units is
attenuated. At 600 Hz thercis a 12-dB-per-
octave crossaver to the 8-inch unit, and at
3,500 Hz there is an 18-dB-per-octave
crossover to the tweeter. The hookup of the
bass drivers is said to ensure a stable and
uniform dispersion throughout their operat-
ing range. The sloping front baffle and the
crossover design are said to guarantee phase
accuracy throughout the audible range.
High- and mid-frequency contour controls
are available to compensate for variations in
room acoustics. Stated frequency response
is 30 to 25,000 Hz. Recommended power
range is 12 to 190 watts, and seunsitivity is
90 dB sound-pressure level at 1 meter with
a |-watt input. Dimensions are 43 x 15 x
1512 inches. Price: $950.
Circle 122 on reader service card

Inexpensive Nikko
Tape Deck Has
Metal Capability

O The Nikko ND-590 metal-tape-compat-
ible cassette deck has large VU meters and
a record-mute switch. There are separate
bias and equalization switches for metal,
chromium-dioxide, and ferrichrome tapes.
The unit’s Dolby circuits have a switchable
FM-multiplex filter. There are separate re-
cord and output-level controls. A head-
phone output is available, as are two micro-
phone inputs. Frequency response is given
as 30 to 18,000 Hz with metal tape; signal-
to-noise ratio is 63 dB (Dolby circuits on).
Wow-and-flutter rating is 0.055 per cent
(weighted-rms). Fast-winding time for a C-
60 cassette is 80 seconds. Input sensitivity is
50 millivolts for the line input and 0.25 mil-
livolt for the microphone inputs. Dimen-
sions are 1612 x 58 x 10% inches. Price:
$210.
Circle 123 on reader service card

Fujitsu Ten’s Car
Receiver /Cassette
With Preset Tuning

[0 Fujitsu Ten has introduced an AM/
FM stereo receiver/cassette-player with
DIN specifications. Features of the GP-
1010 include five-pushbutton preset tuning
in addition to a tuning dial mounted in the
cassette door, FM interstation noise mut-
ing, local/distance and stereo/mono
switches, rear-speaker fader control, and
separate LED indicators for various func-
tions. The cassctte-player section has a
locking fast-forward mode and pushbutton
eject.

The FM section has a rated 50-dB quiet-
ing sensitivity of 23 dBf and selectivity of
50 dB. Frequency response is 30 to 10,000

I3



detalis.. 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
ou with less music for your record and tape
udget. You can guarantee yourself more

music for less money through membership

in Discount Music Club.

Look at these benefits:

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

DISCOUNTS OF 43% TO 73%

off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

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

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

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

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

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

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

100% IRON-CLAD
GUARANTEES

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

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on 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 coupon
below for immediate information.

g DISCOUNT MUSIC CLUB, INC 90181

N

= 650 Main Street, New Rocheiie N v 10801
]
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]
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New Products

latest audio equipment and accessories

Hz +3 dB, stereo separation is 35 dB, and
image rejection is 60 dB. Wow-and-flutter
for the tape section is rated at 0.15 per cent,
with a signal-to-noise ratio of 50 dB, stereo
separation of 40 dB, and frequency response
of 100 to 8,000 Hz *+3 dB. The GP-1010
can produce 5 watts per channel into
4 ohms from 30 to 20,000 Hz with har-
monic distortion of 10 per cent. Dimensians
are 6!%6 x 1!l x 4% inches. Price:
$189.95.
Circle 124 on reader service card

Bright-picture
Projection TV
From Sony

O The two-piece Videoscope color-projec-
tion system from Sony comes in two ver-
sions: Model KP-5020, with a 50-inch (di-
agonal) screen, and Model KP-7220, with a
72-inch screen. Both feature triple 5.5-inch
self-cooling picture-projection tubes with
aspherical lenses said to ensure high picture
resolution. On their supplied stands, the
washable picture screens are at the optimal
height for viewing from a seated position. A
wall-mount bracket for the screen is avail-
able as an option. The projector unit is de-
signed to be used as a table and permits ap-
eration of the TV controls directly from the
viewer’s seat. It has a smoked-glass top and
pecan-veneer side paneling for a *“‘coffee ta-
ble” appearance.

The TV receiver has a semi-automatic
program-search system which selects frem
up to fourteen preset VHF or UHF TV

14

channels or other sources such as cable TV
or a VCR. The “Econoquick” quick-turn-
on feature provides a picture a few seconds
after the set is switched on but consumes no
power when the set is off. The set’s auto-
matic fine-tuning circuitry is switchable,
and a built-in test-pattern generator helps
in system setup. The projector unit includes
dual 4-inch speakers along with two phono-
jack audio outputs.

Viewing distance is a minimum of 10 feet
and a maximum of 60 feet with the KP-
5020, 12 and 80 feet with the KP-7220. The
optimal seating arrangement is within a 45-
degree angle from the central axis of the
screen. Distance between projector and
screen is about 6 feet for the KP-5020, 8
feet for the KP-7220. Projector dimensions
are 32% x 16% x 2553 inches and projector
weight is 29 pounds. Weight of the 50-inch
screen is 20 pounds; of the 72-inch screen,
38 pounds. Prices: KP-5020, $2,495; KP-
7220, $2,995.

Circle 125 on reader service card

Pre-preamplifiers
For Moving-coil
Phono Cartridges

O Marcof Electronics has introduced two
pre-preamplifiers for use with moving-coil
phono cartridges. Powered by a pair of
9-volt batteries with a 300- to 400-hour av-
erage life, the units’ class-A non-feedback
circuitry is said to produce no transient-in-
termodulation or slew-induced distortion.
The PPA-1 (shown) has an input imped-
ance of 26 ohms and 27.5 dB of gain; the
PPA-1h has 10 ohms input impedance and
a gain of 34 dB. Both are rated at 0.005 per
cent total harmonic distortion at a 100-mil-
livolt output. Frequency response is 20 to
20,000 Hz +0.05 dB. Noise level is —85
dB, channel separation 95 dB. Both models
measure 5 X 23 x 6 inches and weigh less
than 3 pounds. Price for either model:
$129.95. Marcof Electronics, Dept. SR,
7509 Big Bend Boulevard, Webster Groves,
Mo. 63119
Circle 126 on reader service card
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SOTA Industries’
Moving-Coil
Cartridge Pre-preamp

O The SOTA moving-coil cartridge pre-
preamplifier features complementary class-
A circuitry. The amplifier employs specially
produced semiconductors and a high-speed,
low-output-impedance power supply. Pow-
ered by two D cells, the unit comes in an
all-steel cylinder designed to reduce the ef-
fects of magnetically induced hum and
noise. A three-way impedance selector ad-
justs for cartridge loading, and a gain
switch compensates for high- and low-out-
put moving-coil cartridges. Frequency re-
sponse is given as 6 Hz to 160 kHz +0, —3
dB. Harmonic distortion at 20,000 Hz is
less than 0.02 per cent. Channel balance is
within 0.1 d B; maximum output is 0.25 volt.
Input impedance is 5, 30, or 100 ohms, and
gain is either +27 or + 18 dB. Price: $250.
SOTA Industries, Dept. SR, P.O. Box
7075, Berkeley, Calif. 94707.

Three-driver
Koss Minispeaker

0O The Koss Dyna*Mite M/80 speaker
measures 1234 x 5Y4 x 54 inches. The hand-
rubbed walnut-veneer cabinet contains two
414-inch woofers and a 1-inch dome tweet-
er. Frequency range is given as 50 to 30,000
Hz. Crossover frequency is 2,500 Hz; sensi-
tivity is 87 dB sound-pressure level meas-
ured at 1 meter with a l1-watt input. Mini-
mum power requirement is 10 watts. Sug-
gested uses: as ambiance or secondary
speakers, as primary speakers where space
is at a premium, and as rear-deck car speak-
ers. Price: $259.90 per pair.
Circle 127 on reader service card
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This is what
Audio Pro
setout todo:

Design Memorandum
Re: B2-50 Subwoofer Project.

The goal of the B2-50 proj-
ect is to make a self-contained
subwoofer system with genuine
20Hz low-frequency response
practical for home use.

The B2-50 should be com-
pact enough to be used in any
listening room and as visually
attractive as the best of contem-
porary furniture. In order to
obtain a 20Hz low-end with a sys-
tem of reasonable size, we will use
Audio Pro's proprietary ACE
BASS principle. The subwoofer,
therefore, will require its own
optimally matched, rugged and
accurate power amplifier.

B2-50 must successfully in-
tegrate with the widest variety of
satellite loudspeakers. This will
require a continuously variable
crossover to control the response
of the satellites as well as of the
B2-50.

In order to reproduce deep
bass information at concert hall
listening levels, the subwoofer’s
output should be substantial
(100db SPL minimum without
clipping at 20Hz).

In short, despite its reason-
able size and price, the B2-50
subwoofer should represent
the reference standard for the

subwoofer category.

audio pro

For more intormation and

your nearest dealer worldwide
Call Toll Free: 800-638-0228.
Maryland: C-459-3292 Collect.
Metro D.C.: 459-3292, or write:
Intersearch, 4720-Q Boston Way,
Lanham Md. 20801.

This is what

the critics
said we did:

*_..amazing output, quite incred-
ible for its size, and it gets right
down to 20Hz, too.

“...it beats anything of the kind I
have yet heard.”

HI-FI NEWS & RECORD REVIEW
DEC. 1979, ENGLAND

*. . The B2-50 produces amazing
levels of low, low bass — right
down to 20Hz and very accu-
rately. We teamed the B2-50 with
a number of different speakers
and never failed to be stunned by
the extra sound we have been
missing out on before.

“This is the finest — indeed it
might be the only subwoofer I

have ever heard!”
RALPHE NEILL

ELECTRONICS TODAY INT’L,
SYDNEY, AUSTRALIA

“...greater adaptability than in
any other subwooter we've tested
to date ... clean and ultra deep
bass, and enough of it to match
just about any speaker you want
to use the subwoofer with ... its
performance can’t be bettered by
any subwoofer we know of. We
recommend it without reserva-

fton.” HIGH FIDELITY
OCT. 1980, U.S.A.
ALL RIGHTS RESERVED

*. . The sound of the subwooter
is magnificent. Itjust keeps going
down and down with absolutely
no doubling or audible distor-
tion. We used the subwoofer with
more than ten different systems,
including ones that had quite
good bass response to begin with
and, without exception, the
sound improved.

“Be warned! If you listen to this
speaker you will probably buy it.”

STEREO BUYER’S GUIDE
AUSTRALIAN HI-FI,
SPEAKERS NO. 9




“When the lights were turn=d
out we could almost have sworn
frct we were in the presence of a
r=cl live orchestra.”

RalRodgers, Popular Electronics.

"Ihe effect strains credibil ty—
had | not experienced it, | p-ob-
ad>'y would not believe it...the
‘mitacie’ is that it uses only the
twc normal front speakers...”

X lian Hirsch, Hirsch-Houck Labs.

“...it brings th2 listener substant-
i=lly closer to that elusive sanc
ilusion of being in the presence
cla live performance.”

Lany Klein, Stereo Review.

"...seems fo open a curta n
and reveal a d=ployment o°
musical forces extending
benind, between and beyond
fre speakers...terrific.”

H<gn Fidelity.

_54000 Con’r_rgl Consolé

They're all raving
about

Sonic Holography.

Sonic Holography is only the mast

spectacular achievement of the

Cearver C-4000. The others are

merely extraordinary.
Consider what vou actually

have in the C-4000:

® A full function stereo preamplifier

8 A fime-delay system with
controllable reverberation mix

& A built-in 50 watt (fotal) power
amplifier for time delay speakers

8 The Autocorrelator system that
reduces noise up to 8 dB with
any source material

® A peak unlimiter’downward
expander that nearly doubles
dynamic range

® And the Sonic Hologram system
that aroused the quotes above.,

Please write for the complete
test reports, brochures and list of
authorized Carver dealers.

Then you can rave all you want
caoout your own C-4000.

CARVER

CORPORATI
PG 3ax 664, Woodinvitle, Woshmgton Q8072
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New Products

latest audio equipment and accessories

the CAMEO

Dictionary
of Credfive
Audio Terms

Audio Dictionary
From CAMEO

0 The CAMEO Dictionary ol Creative
Audio Terms is a one-hundred-page paper-
bound book containing more than a thou-
sand definitions. While primarily intended
for professionals in recording and related
fields. it contains much of interest to audio-
philes in general. In addition to definitions,
there are @ number of charts and illustra-
tions. Price: $4.95 pilus $1 postage and han-
dling charge. Creative Audio & Music
Electronics Organization, Dept. SR, 10
Delmar  Avenue, Framingham, Mass.
01701.

Boston Acoustics’
Smallest Speaker

U The Boston Acoustics A70 speaker sys-
tem employs an 8-inch woofer having a low-
mass, low-resonance, vacuum-formed cone
with a smooth, uncolored. peak-free re-
sponsc. A 1-inch soft-dome tweeter has fer-
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rofluid cooling and damping. The tweeter is
flush-mounted on the large. smooth front
panel to preserve its wide radiation angle and
sterco-imaging  characteristics.  Crossover
frequencyis 2,000 Hz. Sensitivity issuch that
asound-pressure level of 89 dB measured at 1
meterisachieved witha I-wattinput. System
impedance is nominally 6 ohms, 4 ohms min-
imum. System resonance is 49 Hz. Dimen-
stons are 24 x 14 » 7% inches. Weight is 26
pounds. Price: $130. Boston Acoustics, Inc..
Dept. SR, 130 Condor Street. Boston. Mass.
02124,

=

New Discwasher
Stylus-cleaning Kit

L The Discwasher SC-2 Stylus Care Sys-
tem consists of the separately available SC-
I stylus brush plus the new SC-2 stylus-
cleaning fluid. Also included are a4 walnut
storage casc and a built-in magnifying mir-
ror. The brush is said 1o be of the specific
density and pliability that provide optimal
cleaning: the fluid is designed 1o clean sty-
lus surfaces without damage o the stylus
adhesives, cantilever materials, or rubber
polymers. Price: $8.50: fluid refills, $1.25
cach.
Circle 128 on reader service card

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

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

STEREO REVIEW



The Polks “At their price,

are simply a

B s

steal!”

Audiogram

Incredible Sound /Affordable Price “Our advice is not to
buy speakers until you've heard the Polks.”’ Musician Magazine

Polk Tri-Laminate Polymer Driver
For Life-Like Clarity and Detail

Reviewers and Critics Agree
Polk speakers will give you the high-
est sound quality and the most listen-
ing pleasure for your money. They will
deliver amazingly life-like, boxless,
three dimensianal sound with breath-
taking clarity and detail ir your
listening room from your hifi system.

“pPolk Speakers (are) so vastly
superior to the competition ..
aremarkably well integrated and co-
herent sound that adapts itself ideally
to all kinds of music...1he kind of

open, uncolored, perfectly imaged
sound we thought began at twice the
price... Sound quite magnificent
with a good mid-powered popular
brand receiver...They make the popu-
lar speakers in their price range seem
dim, colored, boxy and just plair in-

sufficient.”” Musician Magazine

“Exceptionally pleasing sonic
balance...Polk’s key design goals
have definitely been realized .. .tran-
sient response is absolutely first rate
...nemispherical dispersion is superb
...Open, boxless, three dimen-
sional quality ...frequency re-
sponse covers the entire audible
range with commendable flatness. ..
sensitivity is adequate for use with a
10 watt amplifier, yet & could absorb
the full output of a 200 watt amplifier
without damage...certainlty a very fine
speaker.” Stereo Review

Better sound in your home
Polk Audio loudspeakers will give you
more listening pleasure and greater
long term satisfaction from youtr
music, your records and your hifi sys-
tem. They offer the best sound for the
money available on the market and
are affordably priced from less than
$125 each to less than $400 each.
Simply use the free reacder
service card to receive delailed
informeation, copies of the expert's
rave reviews and the location near-
est you for auditioning the incredible,
affordable Polks.

Polk Audio, Inc. 1205 S. Carey St.,
Balto., Md. 21230

Monitor Series Loudspeakers

Incredible Sound / Affordable Price

CIRGLE NO. 35 ON READER SERVICE CARD




Itsounds
like music.

Interface:C Series ||
is the fulfiliment of
our six-year assc-
ciation with optimaity
vented speakers based
on the theories of
A.N.Thiele — speaker

h designs first introducesd
by Electro-Voice in 1973.
The Interface:C offers
you aunique combination
of high efficiency and
high power capacity — the
only way to accurately
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

o
] The SuperDome™
tweeter, an E-V exclusive,
and the VMR™ vented
midrange driver, the first
to apply optimally vented
design to mid frequen-
cies, ensure your music
is reproduced without
the coloration normalty
found in other high-
efficiency drivers. An
§ honest 30 Hz low end
f totally eliminates the
need for expensive sub-

woofer assemblies.
When you spend $1,000
for a speaker system,

get your money's worth.
Audition the interface. C
Series Ii at your nearest
Interface dealer. if you
want a speaker that

®

sounds like music, the
Interface:C Series Il is
the one you'l buy.

ElechroVoice’

company

600 Ceci Street, Buchanan, Michigan 49107

N
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fludio Q. and A.

By Larry
Klein

Technical Director Klein
seeks kindred spirits on a
business trip to Nashville.
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Hearing and Believing

I don’t understand your attitude

= about subjective equipment evalua-

tion as expressed in your columns. Are you

saying that subjective response is of no

value and we should rely totally on instru-
ment tests?

SiMON GOLDBERG

New York, N.Y.

Absolutely not! Instrument testing
* tells you what a component is “do-
ing” in the specific areas covered by the test
procedure, but there is nothing in a test
procedure that necessarily relates the num-
bers or curves to what the human ear can
hear. I'm not referring here to the accuracy
of a measurement, just its relevance. For
example, the optical reflectivity—the albe-
do—of the front panel of a component can
be measured with a high degree of preci-
sion. But it’s safe to say that even the most
outer-limits audiophile would agree that
however precise the albedo measurement
might be, it has no relevance to the sound of
the equipment. What is my point? Simply
that everything that can be measured in
hi-fi equipment does not necessarily have
audible consequences.

There are two reasons why measured
phenomena can’t always be heard: (1) that
which is being measured simply has no
audible consequences, as in my example of
front-panel reflectivity; (2) although the
factor being measured is audio-related, it
occurs outside the range of human hearing
in respect to threshold, frequency, or both.
Although there are ongoing arguments
among audiophiles and manufacturers as to
the precise limits of audible perception, we
can all agree that there are some thresholds
in human hearing, so there must be fre-
quencies too high, distortions too low, and
effects too minute to be heard. And, to
repeat, their measurability has no necessary
bearing on their audibility.

The other side of the coin—*I can hear
it, but you don’t, and you can’t measure it
either”—is a more complex matter. If some
golden-eared type claims that he can regu-
larly hear some component produce an
effect or aberration that others can’t meas-
ure and can’t hear, then the scientific
approach is to subject those golden ears to

double-blind testing. This will determine if
they can indeed consistently pick out the
component with the “‘different” sound when
they don’t know which of several compo-
nents they are listening to. Numerous rigor-
ously controlled studies have failed to reveal
any mysterious differences in sonic per-
formance that could not be accounted for
using conventional measurements. And the
studies have also pretty much shown that
those subtle differences golden ears hear so
clearly when they know which equipment is
playing become impossible to detect reli-
ably when the study is conducted according
to the rules of scientific investigation.

A Satisfactory Response

Q I find that I get a more satisfactory
° response from my recorded tapes
through headphones than when I listen to
my 60-watt amplifier and AR-2a speakers.
Will a larger amplifier—say, 100 watts—
or an equalizer help?
WiLLiaM H. Hsia
Flushing, N.Y.

A “more satisfactory response” to my

= ears is a response that most closely
corresponds to the sound of live music, but
I've found that everyone—even some self-
confessed audiophiles—does not share my
preference. But anyway . . . .

I'm going to go out on a limb and assume
that Mr. Hsia’s headphones provide better
sound because they have a *hot” high end
which provides a flatter response given the
high-frequency losses in his tape playback.
Upgrading the amplifier will certainly do
nothing to solve that problem. And from the
perspective of rated power alone, the audi-
ble difference between a 60- and a 100-watt
amplifier is not significant.

An equalizer will almost certainly help; I
found years ago that the high-frequency
response of the AR-2a (and 3a) becomes a
lot flatter when it is operated with its
tweeter control full up and with a 5- to
10-dB boost at 10,000 Hz (10 kHz) added
by an equalizer. Alternatively (and prefera-
bly), the high-frequency response—and dis-
persion—of the AR-2a and other older
acoustic-suspension designs can be up-

(Continued on page 20)
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Micro-Acoustics Systemll:

The Stereo qutridg. Reinvented.

Direct-to-disc. Digital. Dolby™
While record-making has made
quantum jumps over the last few
years, one thing has remained
essentally the same: the phono
cartridge. Because, wharever their
price, all are essentially the same
—a coil and magnet interacting
across an air gap. With built-in
electromagnetic delays that de-
grade musical transients. And a

Transient ability of high-priced moving coil

magnetic cartridge (top) vs. new MA System II.

Note how magnetic cartridge air gap and
hysteresis delay distort the square wave.

single damper that trades off
tracking and transient ability.

Pushed to their limits by clever
engineering, some still cffer re-
markable (if costly) performance.

But now there’s something bet-
ter. More than a new cartridge
design...a new cartridge technol-
ogy. Its name: Micro-Acoustics
System 1.

Transient response up to 10X
faster than magnetic cartridges.
Like :he best amplifiers, System Il
is direct-coupled. Eliminating

- magnetic cartridge designs.

the air gep delay by uniting a
microscodic stylus and ultra-light-
weight centilever with a patented*
e ectret transducing system.

The only cartridges with a
brain. Unlike magnetic cartridges, -
which require critical matching of
tonearm cable capacitance and
preamp inputs—something that’s
v rtually impossible to achieve—
MA System I[ cartridges are “‘intel~
ligent.”” A built-in microci-cuit
aatomatizally matches the car-
tridge to the rest of the system,
eliminating the transient and high-
frequency response problems of

Independent suspension and
damping. Instead of the single
damper magnetic cartridges use to |

achieve compliance (for tracking
ability) and damping (for transient
ability), System I utilizes indepen-
dertt suspension and damping
systems. The result is perfor-
mance that's optimized—not
comnpromised.

The ultimate answer to record
warp. The laws of physics prove
that the problems of playing
warped records are best elimi-
nated by dynamic damping in the
cartridge. But only MA System I
cartridges have a special :nternal
warp damping system. Magnetic
cartridges have no such provisions.

(Optimum performance in any
tonearm. With their carbon-fiber
housings and lightweight trans-
ducers, MA System Il cartridges
are the lightest ever, for lowest
cartridge/tonearm mass. And
therefore, the best performance.
System II's exclusive Var:-Bal-
ancz2™ system, with removable
weights, allows a cartridge to be
optimized for any tonearm.

All this, as the diagrams reveal,
is just the beginning. But impres-
sive as System II's technology is, it
only hints at the audible difference
it cean make in your music.

To experience that, we invite
you to visit your Micro-Acoustics
dealer.

Record-warp: tracking of magnetic cartridge
{tcp) vs. MA System IL Note how magnetic
cartridge’s single-bearing design oscillates from
rezord warp, producing distortion, while MA's
warp-damping system prevents osdllation.

*US. Pat. No 3952171. Dolby is a segistered
trademark ot Dolby Laboratories, Inc.

UG

- ]
Micro-fcoustics
8 Westchestar Plaza, Elmsford NY 10523
© 1980, Micro-Acoustics Carporation.
CIRCLE NO. 29 ON READER SERVICE CARD




Our secret
to tracking these
fantastic grooves
makes every
record you own
sound better!

New AT155LC
Vector-Aligned™
Stereo Cartridgg

There are perhaps a dozen

“ reasons why the new AT155LC
does so well tracking even the raost
explosive new digital records. An
advanced new Line Contact stylus,
our exciusive Vector-Aligned™
magnetic system, and new high-
efficiency coil and core designs to
mention just a few.

But it's our sound,
not the construction that
is important. And our
capability to track even
the tough records which
benefits you every time
you listen. Because
even slight mis-tracking
can quickly destroy any record,
shortening both disc and stylus life
dramatically.

Of course it's easy to claim
“‘good tracking”. . . everybody says it.
Proving it is something else. Well, we
guarantee that every new AT155LC
will pass an objective test which
easily exceeds the limits of most
commercial pressings. Specifically, at
1.2 grams the AT155LC cleanly tracks
the 80-micron band of a standard

DIN 45 549 or AT6607 equivalent test
record. And at 1.6 grams it even
tracks the severe 90-micron band
without visible distortion.

Of course tracking is not the only
virtue of the new AT155LC. Response
is uniform from 5 to 35,000 Hz,
separation is great, and efficiency is
uncommonly high*. All
claims we back up with
specific tests any lab
can dupiicate.

But the most
important test is a visit
to your Audio-Technica
dealer. Ask to hear
the new AT155LC with
your favorite records and with the
new digital blockbusters. We promise
a remarkable sonic experience. And
audible proof that the new AT155LC
can unlock the full potential of every

other hifi component you own.
*Performance specifications available on request.

audio-technica

AUDIO-TECHNICA U.S., INC.,
1221 Commerce Dr., Stow, OH 44224
Dept. 11F.

CIRCLE NO. 4 ON READER SERVICE CARD
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graded significantly and relatively inexpen-
sively by adding a pair of Micro-Acoustic
MS-1 accessory tweeters. These units,
which connect right across the speaker ter-
minals of existing systems, were given a
very positive review by Hirsch-Houck Labs
way back in the June 1971 STEREO REVIEW.
The MS-1 is still being manufactured, but
if you can’t find it on sale locally, it can be
ordered directly from Micro-Acoustics (8
Westchester Plaza, Elmsford, N.Y. 10523)
for $140 a pair, postpaid.

Absolute Phase Polarity

I just bought Dave Grusin's “Discov-
* ered Again” album and there is an
“Audiophile Note” inside that says: “For
optimum transient response and spatial
clarity, we recommend that the polarity of
both channels be reversed at the speaker
terminals (+ output terminal on power
amplifier to — terminal on speaker and
vice versa); however, this procedure is not
necessary for perfectly satisfactory play-
back.” I'm sure it’s okay to do that if it
says so, but why is it better? And wouldn't
it be better just to leave the channels re-
versed? Would that hurt anything? I don't
want to damage my $2,000 system!
KURT SHAFFER
Cleveland, Ohio

A You won’t cause any damage by fol-

¢ lowing the album’s advice, but I
don’t think you’'ll achieve anything either. I
suspect that the album’s producers are try-
ing for “absolute phase correctness™ in
response to the discovery that the human
ear is sensitive to the absolute (rather than
relative) phase of certain special test signals
heard with headphones under laboratory
conditions.

If “absolute phase” could be brought to
your listening room, it would mean that the
same positive and negative pressures in the
acoustic wave produced during the original
live performance would be reproduced by
your speakers. In other words, a sound
impulse that originally pushed a micro-
phone’s diaphragm inward would cause a
speaker cone to move outward in reproduc-
tion, thus ‘“passing on™ the pressure wave.
But even assuming that such a situation
were especially desirable (I don’t), there is
no way in the world you could know the
original polarity of the waveform since it
will be electrically inverted almost every
time it goes through an amplifying stage.
At best, there’s a 50/50 chance that the
signal at the output of your amplifier has
the same phase as the signal that originally
impinged on the recording-studio micro-
phone. Given that situation, it seems non-
sensical for a record producer to suggest
that you reverse the connections to—and
hence the phase of—both speakers as
though that would magically achieve corre-
spondence with the phase of the original
musical waveform.

Having said all that, I now expect a flood
(or at least a couple) of letters from readers
telling me that they’ve inverted the polarity
of both their speakers as recommended and
everything sounds better, cleaner, more
open, and so forth. Or perhaps it will only
work if the moon is also in the proper
phase. O

STEREO REVIEW



WHAT NO HUMAN EYE
HAS EVER SEEN BEFORE, THE
HUMAN EAR NOW HEARS.

The new Celestion ULTRA Tweeter,™ vibrating at W
3kHz in perfect piston motion. Frozen in time by Celzstion’s Il o\ SN,
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Perfection.

The sight, and more important, tre sound of if.

A perfect-piston tweeter, frozen in time. Developed with the
help of ULTRA™—our exclusive Ultra-accurafe Laser Topographic
Response Analysis. lts three-dimensional 36,000-point laser-
interferometry scan lets our engineers reglace fraditional trial-and-
error speaker design fechniques with the incredibie advantage of
seeing what changes in critical characteristics and materials will *
do. And abserving them in the actual environment of an operating
loudspeaker system. :

But as different as ULTRA looks from other measurement
techniques, it is only the smallest hint of the differences you will
hear in our new ULTRA Tweeter. ™

Greater clarity. Erhanced detail. Improved sfereo imaging.
And an almost-unbelievable efficiency that extracts superb
performance from receivers and amplifiers of even modest oufput.

All, waiting at your dealer in our new Ditton

Models 130, 150,-200 and 300. 1
For your eyes and ears. & Cele,STlon *
infernational t
© 1980 Celgstion Industries, Inc. Kuniholm Drive, Box 521, Holliston, MA 01746
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- THEY HEARD
WHAT THEY’VE
BEEN MISSING!

“. ..In all of my more than 30 years
as an Audio engineer... | can at-
test to the fact that the more than
a haif million dollars worth of pro-
fessional and ‘super’ audio equip-
ment that | designed and installed
for the Conservatory of Music there,
did not match the results obtained
in using your ‘801’ unit in connec-
tion with a new cassette recorder!”
H. White, Bradenton, Fla.
Audio Recording Engineer/
Consuitant

“, .. A more lively and spacious
sound which overcame the acous-
tical limitations of the room.”
M. Conroy
B.C., Canada

[ Would you recommend an 801
to a friend? ]JYes and no. Yes, be-
cause it is a really amazing thing
that such a small piece of equip-
ment can do to a.system. The
acoustics are a new dimension. No,
because | get a little selfish about
those people whose super-expen-
sive systems now seem to be out-
done by mine. Let’em eat their
hearts out!!”’

S., Conlon

Ames, lowa

. . . there isn’t anything I've
heard that improves the sound qual-
ity as much as the 801 does. Espe-
cially for such an economical cost.”
J. Hagen, Milwaukee, Wi

““On the basis of subjective experi-
ence, | can attest that the Omni-
sonic product works quite well. It
seems to remove virtual sound
sources from the plane of the loud-
speakers and distribute them at
various positions in the listening
space, adding a sense of front-to-
back dimension at the same time.
At times, some sounds appear to
come from in back of the listener,
which is a startling effect, given
that sound is being radiated only
from the front. Another effect the
device produces is a greatly in-
creased sense of ambience or ‘spa-
ciousness.’ ”’
Harold-A. Rodgers
Executive Editor
PoruLar ELECTRONICS
July 1980

What better Holiday gift for yourself
or your friend(s) than the 801 OMNI-
SONIX IMAGER! Call or write today!
(See opposite page.)

© 1980 OMNISONIX, LTD.

Tape Talk

By Craig
Stark

3300 wze4 000

Contributing Editor Stark :
goes to the source to =
check out VCRs made by
Japan Victor (JVC).

Larry Klsin

Motors, Belts, Capstans

Is there any real advantage in usiag

* more than one motor in a cassette

deck—"dual capstans” and ‘direct” in-
stead of "belt” drive—or is it all hype?

ANTHONY CLARKE

Lewiston, Me.

A Most top-quality cassette decks em-

= ploy more than one motor; some use
two, a few three, and at least one uses four.
My ideal would be five: one each for dual
capstans; one each for the reel hubs; and
one to handle the tape gate, pinch-roller,
and brakes. However, let’s get back to
reality!

A properly engineered deck with one
motor will outperform a poorly engineered
deck with two or three. If both decks are
well designed, the two-motor unit will han-
dle the tape better, for when a given motor
has more than one job the drive system
becomes more complicated, and the varying
demands of the second job may interfere
with the performance of the first. In theory,
the motor that turns the capstan driving the
tape should not be the same motor that
winds up the tape on the take-up reel. The
reason is that the "load” of the take-up reel
changes with the amount of tape on it, and
this can reflect back on the capstan
motion.

A dual-capstan drive has a theoretical
advantage over a single capstan, for the
tape is isolated from disturbances at either
reel hub during the critical period when it
passes across the tape heads. On the othar
hand, most dual-capstan drives use capstans
of similar diameter, so if they turn at a
similar rate any imperfections may rein-
force each other, thus partly defeating the
advantage that dual capstans offer. Con-
trary to most people’s instinctive impres-
sion, most dual capstans use the same motor
(belt-driven) for both.

The fact that belts age and slip (and
they’re never quite perfect anyway) has led
to the direct-drive capstan in tape decks just
as it did to the direct-drive platter in phono
turntables. Direct drive requires that the
motor turn very slowly, however, which
means complicated electronic ‘‘error-cor-
rection” circuitry—and the possibility that
some of the motor-vibration frequencies

22

that otherwise would have been damped out
by an elastic belt will be transmitted direct-
ly to the tape by the motor shaft. And so,
once again, good engineering, not the num-
ber of motors or the type of drive system, is
likely to be the key to good performance.

Makes It Shine

I recently cleaned the heads on a
= friend's cassette deck using 91 per
cent isopropyl alcohol as you have recom-
mended. When I cleaned the see-through
plastic window on the cassette well, howev-
er, a slight "haze” appeared. A little Win-
dex cleaned the window completely, and I
wonder if it wouldn’t do a better job on
heads and rubber pinch-rollers t00?
S. PonD
Somerset, N.J.

A Exactly what goes into Windex is a
= secret between its maker and his
Maker, but according to a recent issue of
Consumer Reports most window-cleaning
fluids are a combination of alcohol, ammo-
nia, water, and detergent. While this is fine
for glass, 1 do not recommend it for applica-
tion to tape heads and pressure rollers.
Alcohol is safe, but some of the other
ingredients might attack the rubber (natu-
ral or synthetic) of the pinch-roller, and a
detergent, most of which are rather “slip-
pery,” might impregnate the roller, interfer-
ing with its intended function.

Demagnetizing Dilemma

The owner’s manual for my two-head

* cassette deck gives instructions for

cleaning the heads (every 12 hours) but

doesn’t mention anything about demagne-

tizing them. When asked, my dealer said
these heads don't need it. Is he right?

RiCHARD Evans

Ann Arbor, Mich.

A Probably, but I wouldn’t take a chance
* on it. A low level of “permanent”
(until it is removed) magnetism builds up
on playback heads in normal use, and on
record heads also if the bias waveform is not
(Continued on page 24)
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DID YOU
HEAR WHAT

YOU’VE BEEN
MISSING?

Listen with an 801 Omnisonic
Imager,” a quantum leap forward
in sound reproduction!

OMNISONIC IMAGERY™ IS HERE!

Our innovative state-of-the-art elecWonics
restore the acoustical time-field characteristics
and angular sonic positioning of the original
recorded signal. The 801 analyzes the input
signal and determines relative positions of
instruments and vocals on the original source.
They are then placed about the listening space
creating the physiological sensation of three-
dimensional souad - what we call cmnisonic
imagery™ — using only two speakers!*

Sound appears to come from many sources
within the listening space. A commwon reaction
is to look about for other speakers. And you
don’t have to sit rigidly fixed at a focal point
between the speakers to enjoy the 801!

*2 or more speakers!

LIFETIME WARRANTY!

You get a lifetime warranty on the active
circuitry and one year on all other components
scase and line cord excluded) provided your801
s used as specified.

Now that you’ve read'all about our
801 Omnisonic Imager™, don’t you think
it’s time to hear one? If we have
stimulated your interest in
seeking the finest sound
reproduction in the purest

sense, please ask your dealer

for a live demonsiration. If you
have any questions, or need

to know the name of the dealer
nearest you, call or write to:

CQOMNISONIX,LTD.

P.O. Box 430
Northford CT U.S.A. 06472

Call TOLL FREE
800-243-0688

In Conn. Call
(203) 239-6213

Omnisonic imager™, Omnisonic Imagery™, Omaisonic
Dimensional Sound™, and HBX™ are trademarkes of
Omnisonix, Ltd. All rights reserved.

© 1980 OMNISONIX, LYD.
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NEW DIMENSIONS IN STEREO AND MONO!
Stereo with an 801 Omnisonic Imager™ creates,
a vivid feeling of “ being there”. Depending
upon the source, the system, and the listener,
sound appears to surround you, emanating from
well beyond the speakars, above and below,
near and far. The music is so alive it envelopes.
you. It is the sound of the future!

From mono, the 801 creates omnisonic
dimensional sound.™ You can input an AM or
TV source (from the earphone jack on your set)
via the 801 and into your stereo system. The
result is a “live” sound with depth and clarity,
as well as separation. Television sound is vastly
improved with the 801! :

RETROFITS TO MOST STEREO SYSTEMS!
Any system with an internal tape loop can
connect to the 801. Component systems can
insert the 801 between pre-amp, other
accessories, and the amplifier. There’s a built-in
tape monitor button on the 801, so you don’t
lose your existing tape monitor facility. The
801 works on any stereo or mono source - FM,
tapes. records, AM, TV. You can record
selections via the 801 and replay them on
conventional home-use stereo equipment.

DON'T MISS:
Highway HiFi Imagery
With The
801-A Auto Unit
Coming Soon!
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~ IMPROVE YOUR

If the sound
image from vour
loudspeaker leaves you
flat, consider this:
Dahlquist DQ-10 Phased Array'™
loudspeakers reclaim the missing
third dimension— DEPTH. They give
music back its substance and form and let you

explore its inner spaces. Subtlety, power, contrast,
shading — perhaps even ermotion and intent — stand revealed.
So nothing stands between you and the music.

It’s all made possible by our patented Phased Array" principle: a
system of mounting and aligning each driver to minimize diffraction
and eliminate time delay distortion. The result is a five-way system
that blends into a single coherent and musically accurate sound source.

But talking about aloudspeaker isn’t as good as listening to it. Take
the time to visit your Dahlquist representative soon and learn for
yourself how important a good image can be.

DAHLOQUIST

601 Old Willets Path, Hauppauge New York 11787 (516) 234 57¢

We've prepared a quide to listening for accuracy in loudspeakes you fill in this coupon
we'll send you one free along with the name of your nearest Dahiquist representative

Name
Addre

City State Zip
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perfectly pure or if the bias is turned on and
off too suddenly. The level of bias current
used in an erase head is high enough that ir
“*demagnetizes” (degausses) that head in
normal use. Similarly, in a deck that uses
the same head for both recording and play-
back, the bias level may be sufficient to
“self-degauss™ the head, assuming that
turn-on and turn-off are gradual (they are
in some decks) and that there is no d.c.
leakage or even-order harmonic distortion
in the bias waveform. I'm an extra-cautious
kind of guy, however, so on general princi-
ples I'd suggest that you degauss the heads
when you clean them.

VU vs. Peak Indicators

What are the relative advantages of

* VU meters vs. the "peak-reading’

indicators used in so many recent cassette
machines?

PauL SArRKOVSKY

San Diego, Calif.

A A peak-reading meter registers the
* instantaneous maximum input sig-
nals during recording, whereas a VU meter
ignores brief signal peaks or transients and
indicates a kind of average value. Genuine
VU meters have tightly specified ballistic
characteristics—that is, the speed with
which the needle responds and the amount
of allowable “overshoot’ or “undershoot.”
Because of their cost, few consumer decks
incorporate genuine VU meters.

Since distortion is a function of the max-
imum recorded level and not of its average,
a peak-reading meter has an inherent
advantage, particularly with cassette decks
that don’t have a generous margin (*‘head-
room”) between O dB and the onset of
serious distortion. On the other hand, pro-
fessionals are used to the standardized VU
indicators and (should) know exactly how
to interpret the meter wiggles.

Muted Praise

What is the point of the ‘record

* mute’ feature now found on almost

all cassette decks? If vou hold it down long
enough to edit out FM commercials.
doesn’t that mean you'll have very long
silent spaces between recorded selections?
SIDNEY GREENBERG

Passaic, N.J.

A A number of decks today have micro-
= processor “memories” that allow you
to play the selections recorded on one side of
a cassette in a different sequence than that
in which they were recorded. These multi-
ple-memory features normally operate by
detecting blank spaces (usually two or three
seconds long, at a minimum) between
musical selections, and a record-mute but-
ton is useful in inserting the required *“‘zero
signal” pauses. When dubbing a disc, it can
also be helpful in preventing a recorded
“*click” as the phono stylus sets down.
lagree with you that it is silly to record a
long, permanent silent space you'll have to
listen through each time you play the tape
just to eliminate commercials or voice an-
nouncements. Better a fast finger on the
pause button! O
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FOR*299;0BX TECHNOLOGY BRINGS YOUR

HOME RECORDING SO CLOSE TO DIGITAL,
IT’S ABSURD.

INTRODUCING

THE DBX

RECORDING TECHNOLOGY
SERIES MODEL 224.

THE BEST PERFORMANCE
YOU CAN BUY FOR
UNDER *50,000.

Digital recording means two things.

No noise, and a full dynamic range
of 90dB.

But until now, only recording engi-
neers have been able to enjoy that
incredible sound using studio record-
ing systems costing $50,000 or more.

Now, however, there's the new
dbx Recording Technology Series
Model 224, the state-of-the-art in
home recording. It hooks right into
your present tape system. And it lets
you do almost everything you could
do with a digital system, but for a
whole ot less.

THE QUIETEST SOUND ON TAPE.

As for noise reduction, nothing on
the market comes close to the
Model 224.

RELATIVE NOISE LEVEL (dB)

t ) '
250 25K 25K
FREQUENCY (Hz)

Dolby reduces noise by only 10dB at best, and only in
the high frequency range. dbx virtually eliminates
tape hiss, reducing it by more than 30dB across the
entire frequency range. (Unretouched laboratory
photograph. Data from “'The Importance of Dynamic
Ran;]]e, “ Audio Magazine, January, 1980. For a copy
of the article, write dbx.)

The Dolby®** system you've been
putting up with certainly doesn't. It
only reduces tape noise by 10dB at
the most, and only in the high fre-
quency range.

Compare that with the dbx Model
224, which reduces tape noise by
more than 30dB across the whole fre-
quency range. It virtually eliminates
tape noise, without adding any audi-

— ble distortion or
changing the tonal
character of the
% sound.

m Theresultis a dif-
ference you can
easily hear. In fact,
you'll be able to
record quiet music
 passages that

- would be lost in
tape noise with any
other system.

' 1)‘.'?

Conventional tape recorders limit dynamic range.
With the dbx Model 224, you can get the dynamic
range approaching that of a live performance.

DYNAMIC RANGE
APPROACHING DIGITAL.

The Model 224 also gives you
something else you've never heard
before from a tape recorder: full
dynamic range.

Dynamic range is the difference in
volume between the loudest and
quietest passages in a piece of music.
It's just as important to the realism of
music repraduction as flat frequency
response, or accurate spatial
perspective.

And although live performances—
and digital master tapes—go up to
90dB of dynamic range, even the best
home recordings have been limited to
only about 50dB. So no matter how
good your recorder is, you've been
missing at least one third of your
music’s dynamic range.

Well, the Model 224 gives you the
capability to record an unprece-
dented 85dB on open reel and 80dB
on cassette.

So for the first time, you can make
live recordings that capture virtually
all the dynamic range of the original
music.

In addition, the Model 224 is the
only system that lets you tape fine
audiophile records without losing any
of their dynamic range.

And you can use the extra head
room provided by the 224 to dramati-
cally extend frequency response and
minimize distortion during recording.

As if all that weren’t enough, you
can use the 224 to play dbx Discs, the
Full Dynamic Range Recordings that
deliver up to 90dB of music dynamics
with negligible surface noise. Because
the 224 includes the decoding system
that makes your present stereo com-
patible with these phenomenal new
discs.

HEAR IT TODAY.

The sound of digital recording
really is here. Dynamic range
approaching a live performance.
Music heard against a background of
virtual silence. And a purity of sound
that's never been possible before in
home tape recording.

Visit your authorized dbx retailer
today for a demonstration of the dbx
Model 224.

We think you'll agree with us. For
$299, you'd be crazy to pass it up.

dbx, Incorporated, 71 Chapel
Street, Newton, MA 02195.

*Manufacturer’s U.S. suggested retail price: actual
price set by dealers.
**Dolby s a registered trademark of Dolby®
Laboratories Inc.

dbx

MAKING GOOD SOUND BETTER
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Understanding Avdio

By Robert
Greene

Larry Klein

OF CONES AND COILS AND CARTRIDGES

ONCE upon a time I “reinvented” the
acoustic phonograph. As many other
children have undoubtedly done, I found
that records could be played (after a fash-
ion) with a straight pin stuck through the
small end of a cone made of stiff typing pa-
per (the pin was, of course, then held in the
groove of a spinning record). This experi-
ment may or may not have been the start of
my interest in audio, but it did serve to illus-
trate how the phonograph works—and how
marvelously simple it actually is. Despite a
hundred-odd years of evolution, including
electrification and many mechanical refine-
ments, the basic principle of the phono-
graph remains unchanged. The phono car-
tridge, however, though it still performs es-
sentially the same function as my pin-and-
paper-cone toy, remains something of a
mystery to many of those who use it.

Cartridges, like loudspeakers, are trans-
ducers, devices that convert one kind of en-
ergy into another. A speaker converts elec-
trical energy into mechanical motion; a car-
tridge does just the reverse, converting the
undulating motion of a stylus through a re-
cord groove into minute amounts of elec-
tricity, which are then fed to the first stage
of a preamplifier, integrated amplifier, or
receiver—the point where the amplification
(or gain) is greatest. In old-fashioned pie-
zoelectric cartridges, a type now relegated
to only the most inexpensive phonographs,
there are crystal or ceramic elements at-
tached to the stylus that produce a voltage
when they are twisted or strained by its mo-
tion. In the strain-gauge type, now uncom-
mon, the conversion from stylus motion to
electrical energy involves modifying a d.c.
signal fed to the cartridge. In the electrer
type, small capacitive elements (called
“electrets’’) are stressed by the stylus mo-
tion. Other than these special cases, phono
cartridges today are generally magnetic—
electrically speaking they can be considered
tiny generators.

A generator produces current when a
conductive coil and a magnet are moved re-
lative to one another (see December ‘““Audio
Basics™), and that’s exactly what happens
in a magnetic phono cartridge. There are
three basic types: moving-magnet, moving-
iron, and moving-coil. All use variations in
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the strength of a magnetic field impinging
on a coil of wire to generate the output volt-
age. Moving-magnet designs have a tiny
magnet mounted on the cartridge shaft, or
cantilever, at the other end of which is
mounted the diamond stylus tip. As the sty-
lus is moved by the record groove, its vibra-
tions are transmitted by the cantilever to
the magnet, which in turn moves between a
fixed set of coils. This motion induces a
voltage in the coils that is an electrical ana-
log of the audio signal impressed in the
grooves.

A variation of the moving-magnet system
is the moving-iron (or variable-reluctance)
cartridge type. Here the magnet(s) is (are)
more powerful and fixed to the cartridge
body; what the stylus moves is a piece of
iron alloy (a magnetic material, but not a
magnet), and that motion varies the distri-
bution of magnetic flux among the coils,
which are also fixed. An advantage of both
these designs is that they almost always per-
mit having a user-replaceable stylus assem-
bly. Such cartridges also have a relatively

high output level—generally on the order of
2.5 to 5 millivolts (thousandths of a volt)—
enough to feed into a standard high-gain
magnetic phono input without any prelimi-
nary amplification.

In contrast to units employing fixed coils,
there is a somewhat smaller group of de-
signs in which the coils move relative to
fixed magnets. These moving-coil car-
tridges are generally more expensive than
the other types, but many audiophiles are
willing to pay the price because they believe
they sound better. In such cartridges, ultra-
miniature coils of wire are attached to the
stylus cantilever so that the stylus motion
changes their position within the field of the
cartridge’s magnet(s). To keep the effective
mass of the stylus assembly as low as possi-
ble, these coils must have fewer turns of
wire than fixed coils do, and in consequence
only a very low output voltage is generated.
This usually necessitates using a transform-
er or pre-preamplifier (head amplifier) be-
tween the cartridge output and the normal
phono input in order to boost that low volt-
age to a usable level. A few moving-coil car-
tridges have outputs that can feed a stand-
ard phono input directly, but even these
tend to be rather lower in output level than
moving-magnet or moving-iron types. Fur-
thermore, only a few moving-coil cartridges
have stylus assemblies that can be replaced
by the user; the entire cartridge must usual-
ly be returned to the factory (or the import-
ing company) for this.

F you're wondering whether these various
“standard” (analog) cartridge types can
play the digitally recorded discs now being
released, the answer is yes. These discs dif-
fer from previous LPs only in the way the
original recordings were made (a digital
rather than a conventional analog tape re-
corder is used); the records themselves are
playable on any modern phonograph (al-
though, of course, they will produce better
results with superior equipment). And de-
spite the industry’s move into the “Digital
Decade,” you can rest assured that discs
playable on current equipment will be avail-
able for many years to come. O
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AKAI MINFCOMPONENTS
FOR PEOPLE WITH MORE TASTE
THAN SPACE.

Through the magic of LSI technology, pulsed
power supplies and a unique mini circuit board
design, AKAI has masterfully managed to craft a
collection of audio components that rivals many
systems twice its size. The new UC-5 series.

For starters, you'll find gold-plated pin jacks
and input terminals standard throughout to mini-
mize distortion and maximize durability.

And an optional infrared remote control unit
that allows operation of every major function

defeat switches and more.

Signal-to-noise is 105dB and THD is a very
tidy 0.005%.

Next up, a DC power amp including fluor-
escent power meters, clipping indicator, subsonic
filter and pulsed power supply.

On to the quartz syn-
thesized AM/FM tuner, with
five-LED signal strength in-
dicators, digital frequency =~
display, six-station preset capa-
bility, and both auto and
manual tuning.

And our metal-capable
cassette deck rounds out the
package, with two DC
motors, twin field super i\
GX Head, solenoid
controls, fluorescent bar
meter with 2-step peak
level indicator and an -
electronic LED tape counter. oy optional infrared
Plus timer recording, auto
stop, memory, and
auto play/rewind/repeat.

All in all, a pretty substantial package of com-
ponents that measures a fashionably lean 1075"
wide. Incredible.

And for the music lover with more taste than
money, AKAI offers the economically-minded
UC-2 series with integrated amp. Coupled

remote control unit
allows operation from
across the room.

within the system.

AKAI's steadfast
dedication to quality
doesn’t diminish with
the size of the package.

Further proof. A
pre-amp with a phono
cartridge selector for
either moving magnet
or moving coil car-
tridge, two tape mon-
jtors, tape dubbing,
tone control

Y OU N E V ER

~ 000
© O, g0

f ”

g C___ionap

The UC-S5 series. Both pre-amp and amp,
digital tuner, metal cassette and 2-way bookshelf speakers.

with a pair of their
own specially
designed two-way
speakers, both the
UC-5and UC-2
aptly prove you
can get giant stereo
sound.

Without cramp-
ing your style.

Write to AKAI
P.O. Box 6010,
Compton, CA 90224.
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If lately your favorite recordings sound like they’re gradually
unrecording, it could be the tape theyre on.

You see the oxide particles on some tapes just aren’t bound on
very well. And when the oxide particles come off, your music
could come off sounding faded and weak.

Mazxell, however, has developed a unique binding process that
helps stop those oxide particles from taking
a hike. We also polish our tape to a mirror g
finish to reduce friction, the major
cause of oxide shedding.

So with Maxell, even if you play a tape
over and over, the music won’t disappear

before your very ears. . '
ITS WORTH I'T

Maxell Corporation
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—— Technical Talk ——

By Julian D. Hirsch

® The Ciritic Criticized e

MANY years ago, I discovered that there
is no place in this world for a thin-
skinned critic. Any public or printed com-
ment, whether on a product or on an aes-
thetic experience, makes one a target for
those who hold different views, and that is
as it should be (just so long as “personali-
ties” are not injected into the exchange).

Sometimes the negative comments di-
rected at me resemble the practice, so wide-
spread in politics and advertising, of setting
up a “straw man” which is then demolished
to “‘prove” a point. And, all too often, the
“dialogue” takes the form of two indepen-
dent, unrelated monologues in which neith-
er party pays any real attention to the state-
ments made by the other but merely resorts
to repetition of accusations on the order of
“When did you stop beating your wife?”

I was not surprised to be on the receiving
end of some flak following the publication
of the report on the Carver M-400 amplifier
in the October 1980 issue of STEREO RE-
viEw. In fact, I would have been disap-
pointed if it had not materialized. One im-
passioned letter from a design engineer de-
serves to be answered in these pages, since it
illustrates so nicely what I have been saying
and also raises some technical points that
deserve clarification and/or reiteration.

For example, my engineer correspondent
questions my description of the Carver am-
plifier as “uniquely simple and efficient.”
My opinion was based on the amplifier’s ob-
viously low component density, which was
reflected in its low price. Almost any com-
petent engineer can make a very good am-

plifier using dozens of output transistors,
elaborate protective circuits, and huge pow-
er supplies (although not all amplifiers
meeting that description are necessarily ei-
ther good or foolproof). But it is not so easy
to make a very good tiny, light, inexpensive
unit; hence my use of the adjective “simple”
to describe something which is actually
quite complex in some of its operating prin-
ciples. Anything that small and cheap has
to be simple, at least in respect to parts
usage; if it were not, it could not be sold for
a comparatively low price.

“Efficient” can mean almost anything
one wishes it to, depending on the context of
the statement. In engineering terms, it re-
fers to the ratio of the output to the input
power of a device or system. It would seem
self-evident that a 200-watt-per-channel
amplifier that weighs 9 pounds and runs
cold under any reasonable operating condi-
tions in a home system must be *“‘efficient.”
My correspondent refers to the “‘enormous
amount of heat” generated by the amplifier,
but this happens only under the very artifi-
cial test condition requiring both channels
to operate with large sine-wave input sig-
nals. Such heating is unlikely with music-
program signals even played at high levels.

Also, he challenges my use of the term
‘‘unique,” since there are several other am-
plifiers on the market with signal-controlled
power supplies. However, comparing them
in size, weight, and cost with the Carver M-
400 will reveal the basic differences among
them, so I will stand by my use of the adjec-
tive “‘unique.”

Next, my correspondent chooses to ig-
nore my clear statement in the “Technical
Talk™ description of the M-400 that the
large primary line currents drawn during
high-power operation are largely in quadra-
ture phase with the line voltage and there-
fore do not imply an unduly large power
consumption from the line under such con-
ditions. He suggests that an ability to blow
15-ampere fuses so readily is not consistent
with a high-efficiency amplifier. Surely he
knows better!

AFFER analyzing my test-bench results, I
described the Carver amplifier as having
the ability to “drive almost any load imped-
ance without damage to itself and without
significant waveform distortion.”” My corre-
spondent asks, *““Is it within STEREO RE-
VIEW’s boundaries to determine which
waveform distortions are significant? And,
if so, are these judgments applied even-
handedly to all products reviewed?”

These are crucial questions, it seems to
me. Yes, it certainly is within my province
as a critic and reviewer (and, through ex-
tension, within STEREO REVIEW’s province
as my publisher) to determine which fac-
tors, of any nature, are significant and
which are not. That is the ultimate purpose
of all my test reports. My views are not ca-
pricious, and even those who do not agree
with me usually concede me the right to
hold them! This is especially important
since there are absolutely no established
standards or other criteria that tell us how
much of what kind of distortion is *“‘accept-

Tested This Month

Shure M97HE Phono Cartridge ® Advent Model 5002 Speaker System
J. C. Penney Model 3125 AM/FM Stereo Receiver ® Teac X-3 Open-reel Tape Deck

Omnisonix Model 801 Omnisonic Imager
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able.” There are measurement standards,
and [ have been involved in helping to for-
mulate them for more than twenty years as
a member of IEEE (IRE) and [HF techni-
cal committees. The writer of the letter
(who has evidently been reading me for
years) must know that 1 do not play favor-
ites. [ apply essentially the same criteria to
evaluating products from every manufac-
turer, adjusting as best I can to the constant
flow of new designs and features.

[ do admit to inexactness of language at
one point: by “any load impedance” | ob-
viously did not mean to encompass an infi-
nite range of complex impedances. | meant
any load likely to be encountered from loud-
speakers used in the home. My tests involve
loads from 2 ohms to none at all (open cir-
cuit), with and without capacitance loads of
3 microfarads, over the full audio-frequen-
cy range and at all power levels up to rated
maximum and beyond. This may not be
“any” load, but it is surely a lot of them! |
do not evaluate professional or laboratory
amplifiers that may have to handle unusual
non-musical signals or that will be driving
loads other than loudspeakers.

By “‘significant distortion™ | mean distor-
tion that is likely to be heard by a careful
listener, with high-quality associated equip-
ment, playing musical material. Of course.
there are different (and vehemently ex-
pressed) views as to what constitutes ‘‘sig-
nificance.” Luckily, no one is compelled to
select a high-fidelity component solely on
the basis of my views (or anyone else’s). It is
usually possible to listen for one’s self-—a
policy I heartily endorse. Still, I would be
remiss if 1 did not offer my considered views
on the significance and performance of the
products I review. The alternative would be
a mere parroting of the manufacturer’s
claims, and | am not much good as an ad-
vertising copywriter.

Finally, | plead guilty to the sin of ambi-
guity in the wording of one passage of the
report, a lapse | particularly regret since it
apparently triggered a paranoid response. |
described the harmonic distortion of the
Carver M-400 as reaching a maximum of
0.067 per cent at 15,000 Hz but failed to
state the distortion at 20,000 Hz. My letter
writer felt that I was trying to conceal some
damaging fact by not giving the distortion

at 20,000 Hz, especially in view of the fact
that the M-400 is already slightly out of
spec at 15,000 Hz. Actually, what I wrote
was the literal truth: maximum distortion
was measured at 15,000 Hz. Unfortunately,
I neglected to spell out the fact that it went
down slightly at higher frequencies. Sorry
about that!

NORMAL[.Y I would not devote so much
space to a postscript on any report about a
specific product, but I make an exception in
this case because (1) the product in ques-
tion /s, in my estimation, unique and repre-
sents a genuine advance in audio technolo-
gy, and (2) | feel very strongly that my role
as a reviewer and critic goes far beyond a
mere recital of dry specifications. If my re-
ports—and the other material in this maga-
zine—are to have special value, it must de-
rive from placing “new’” developments
promptly in proper relation to the rest of the
industry and trying, while doing so, to pre-
serve as much objective reason and common
sense as possible in a field whose purpose,
when all is said and done, is totally subjec-
tive in its nature. (3

Equipment Test Reports

By Hirsch-Houck Laboratories

Shure M97HE Phono Cartridge

w

TH[; Shure M97 series of phono car-
tridges brings some of the unique fea-
tures of the company’s top-ranking VI35
Type 1V to the low and middle price ranges.
The five M97 models share a common body,
and their replaceable stylus assemblies in-
clude an integral hinged *“dynamic stabi-
lizer’” that gives them an exceptional ability
to track warped records (this was one of the
major innovations of the V15 Type 1V). The
styli of the M97 cartridges also feature
Side-Guard, a safety feature that Shure
originally introduced in their professional-
series cartridges. The Side-Guard design
causes the stylus shank and tip to withdraw
into the plastic stylus housing if the pickup
is scrubbed laterally across a record. Care-

less handling that could damage most car-
tridges is unlikely to harm the stylus assem-
bly of an M97.

The Shure M97 series includes a pair of
spherical- and elliptical-tip models that
track at forces between 1.5 and 3 grams and
another pair fitted with nude-mounted styli
that track between 0.75 and 1.5 grams.
Heading the line is the M97HE, featuring
the ‘“‘hyperelliptical” stylus shape that is
used on the V15 Type 1V and a few other
Shure cartridges. It is rated to track at
forces between 0.75 and 1.5 grams. There is
also an accessory elliptical-tip stylus for
playing 78-rpm records; it can be plugged
into any M97 body. (Any of the lower-price
M97 cartridges can be upgraded later

Photos by Roy Schneider

by plugging in an appropriate new stylus.)

The hyperelliptical stylus contacts the
groove wall over a larger area than the
usual elliptical tip, minimizing both record
and stylus wear. It also has a very small ra-
dius for tracking the high-frequency groove
modulation and is claimed to result in lower
distortion, especially at the higher frequen-
cies, than either elliptical or spherical stylus
tips.

The dynamic stabilizer resembles a small
hinged brush that rides on the record just
ahead of the stylus. [ts pivots are viscous-
damped, however, which dramatically
smooths out the low-frequency arm-and-
cartridge resonance and improves the track-
ing of warped records. The brush is formed
of some 10,000 extremely fine carbon fibers
that actually fit within the grooves and
drain off electrostatic charges that accumu-
late on the record surface during play. (The
electrically conductive fibers are connected
to the system ground through the cartridge
connections.)

The stabilizer absorbs a force of 0.5
gram, and the vertical tracking force must
be increased by that amount to compensate
for its presence. The stabilizer can be
locked in its “‘up’ position if its use is not
desired, and when swung fully down it
serves as a stylus guard. The M97HE stylus
also has a telescoped cantilever, formed of
aluminum-tubing segments of different di-
ameters, to provide high stiffness and low
mass; this improves tracking at high fre-
quencies. Price: $112.50.

(Continued on page 32)
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Technics SA-616 and SA-813 (shown]. Two uncommon

receivers because of the tw0 things they have in common:

Technics synchro-bias circu try and quartz-synthesized
tuning. Together they give you that special something
you've come to expect from Technics: sonic excellence.

Synchro-bias. What it do=s may seem complicated, but
it sounds simply beautiful. */ith conventional amplifier
designs, the output transis-ors constantly swatch on and
off as the input waveform goes from positive to negative.
Technics synchro-bias eliminates switching d stortion
because it constantly sends minute amounts of current to
the transistor not in use. And since the transistors don’t
switch on or off, distortion is eliminated.

Sois FM drift because bo:h receivers include our quartz-

synthesized tuning system. With its quartz-crystal oscillator

both the frequencies broadcast and those received are
quartz-synthesized so tuner drift is completely eliminated.
So is the hassle of tuning because both modeils can be
preset to receive eight AM and eight FM stations

- T S S
MODEL SUGGESTED | RMS POWER PER CHANNEL RATED THD
PRICE® (RATED BANDWIDTH) MAX.
SA-616 $680 80 watts, 20 Hz-20 kHz 0.005%
SA-818 $850 110 watts, 20 Hz-20 kHz 0.005%
" Tech;n(s ;ecznunev;m:d;ice; InTaclLl.;l p;es;ll be set by deaters.

You'll also like Technics acoustic control because its high
and low range boost and filter switches can attenuate or
boost two different frequency ranges.

Technics Néw Class A receivers. They give you more of

’ Cabiret,
what you want and less of what you don [.suuul;'e"c!!wr(f(;rsi grain.

Technics
The science of sound

CIRCLE NO. 46 ON READER SERVICE CARD
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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-

@® Laboratory Measurements. We tested
the Shure M97HE in a tone arm having the
relatively low mass of 11 grams. The recom-
mended cartridge load is 47,000 ohms in
parallel with 200 to 300 picofarads (pF).
Frequency-response measurements with
several values of load capacitance showed
little difference between 250 and 340 pF,
but a 475-pF load (which would have been
ideal for older Shure cartridges such as the
V15 Type L) resulted in excessive loss of
output above 10,000 Hz. We used 340 pF
for our other tests.

The response to a CBS STR 100 test rec-
ord was smooth and peak-free, with a slight
drop in output at the 20,000-Hz limit. From

Wi

40 to 20,000 Hz, the response was within
+1 dB on one channel and *+2 dB on the
other. The 1,000-Hz square wave of the
CBS STR 112 record was reproduced with
no overshoot or ringing, a slightly rounded
upper leading edge, and a flat top—about
as good a square wave as one is likely to
obtain from a phono cartridge. The channel
outputs were approximately 4 millivolts at a
3.54-cm/sec velocity, with a relatively large
unbalance of 1.4 dB (though still within the
2-dB rating).

The channel separation was well
matched between channels. It was about 20
dB at middle frequencies and 25 dB or more
between 10,000 and 15,000 Hz. The verti-

PEAK VELOCITY IN CM/SEC OF TEST DISC

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 at which the cartridge is able
to track before a sudden and radical increase in distortion takes
place. There are very few commercial phonograph discs that em-
body musical audio signals whose average recorded groove ve-
locities are much higher than about 15 centimeters per second.

cal angle of the stylus was a relatively high
26 degrees. Our tracking measurements in-
dicated that the M97HE could play high-
level test records very well at | gram, in-
cluding the 70-micrometer level of the Ger-
man Hi Fi Institute test record (a total
downward force of 1.5 grams was used to
compensate for the force of the stabilizer
brush). Tracking-distortion measurements
were made with Shure’s “Audio Obstacle
Course™ records. At 1 gram, the cartridge
tracked almost everything on the ERA 111
record (there was a slight rattle on the max-
imum level of the drum section). It was less
successful with the ERA 1V record, where
we heard the “‘hardness™ that signals the
imminence of mistracking on the maximum
levels of most bands and a definite mis-
tracking on level 5 of the harp and harp/
flute sections. However, when we increased
the force to the rated maximum of 1.5
grams, the M97HE was able to play every-
thing on both records without audible mis-
tracking. Since the hyperelliptical stylus ex-
erts less pressure on each unit of area of the
groove wall than an elliptical stylus at the
same force, we strongly recommend using
1.5 grams with this cartridge (because of
the stabilizer, the tone arm’s downward
force should be set at 2 grams).

We also measured the low-frequency
arm/cartridge resonance of the M97HE in
the 11-gram arm, with and without the sta-

bilizer in use. The results dramatically
demonstrated the value of this deceptively
simple device. When the stabilizer was
raised from the record, there was a “double-
humped’ resonance centered at about 10
Hz, with each peak having a 3-dB ampli-
tude and with the total effect of the two
spanning the frequency range from 5 to 20
Hz. With the stabilizer lowered there was a
single resonance at 10 Hz with a barely
measurable amplitude of about 1 dB. lts ef-
fect was also limited to the range below 15
Hz. For all practical purposes, the stabilizer
eliminates the effects of the low-frequency
arm resonance, producing a flat bass re-

(Continued on page 36)
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The Sansui
Super Feedforward System:

The End of Distortion
Disputes.




Sansui’s revolutionary Super Feedforward
System virtually eliminates all types of
distortion.

The Sansui Super Feedforward System has eradi-
cated all types of distortion. Gone are harmonic,
intermodulation, crossover, switching, TIM (Tran-
sient Intermodulation) and envelope distortions.
With them are gone other, unknown and not yet
quantifiable types of distortion (TIM at one time
was considered to be of this type). Switching and
crossover distortion generated by the in-out
switching operation of the power transistors is
suppressed the moment it is generated. TIM distor-
tion is not produced since the Super Feedforward
System responds faithfully to the never-repeating,
rapidly changing waveforms of real music. And
the Super Feedforward System totally eliminates
distortion at all frequencies, not just selected
Tfrequencies as a negative feedback circuit does.

It suffers no instability or oscillation. But most
importantly, it eliminates all distortion of both a
static and transient nature.

Super Feedforward System:

How does it work?

The feedforward circuit theory is not new. In fact
it predates the negative feedback circuit that is
found in nearly all audio amplifiers on the market
today including direct-coupled and "non-switching”
types. But feedforward had never been practically
applied to an audio amplifier until now.

Fig. 1 Sansui Super Feedforward System

o

A
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Sansui's Super Feedforward System is actually a
hybrid of both negative feedback and feedforward,
as conceptualized in Fig. 1. Distortion, generated
by power amp stage A, is returned to the input
through the NFB loop (b) and added, out of phase,
to amp stage A;. The out-of-phase distortion is

amplified by A, and added to A,. This etfectively
cancels most distortion. This is where the feed-
forward circuit comes into play. Like the NFB
circuit, the feedforward circuit also uses out-of-phase
distortion as an error-correction signal, but it
bypasses power amp stage A, and sends the dis-
tortion component to error correction amp As from
which it is routed to the output of A; to cancel any
distortion that may have been generated in A; and
any distortion overlooked by the NFB loop.

The concept is simple
but effectiveness is 100%,
as Fig. 2 shows. In fact,
the Super Feedtforward
System is so effective
that it even eliminates
artificially-injected
distortion completely
(Photo 2).

Output/Distortion Waveforms

IMPROVEMENT IN DISTORTION
WITH SUPER FEEDFORWARD SYSTEM

IMPROVEMENT IN DISTORTION (%)

FAEQUENCY {12}

Fig. 2

Photo 2

Photo 1

Even artificially-injected distortion (center trace in
Photo 1) is eliminated; no distortion appears at
output (Photo 2).

The AU-D11 and AU-D9—the most perfect
amps around

When presented at the Audio Engineering Society
Conventions in Los Angeles and London, the
logic of Sansui’s Super Feedforward System was
quickly perceived by the engineers in attendance.

And now the theory has become reality. In the
AU-D11 and AU-D9, Sansui has added the Super
Feedforward System to Sansui's highly acclaimed
DD/DC design to create amplifiers that are virtu-
ally free of any kinds of distortion. Stated simply,
whether you're a firm believer in the advantages
of “non-switching” over "high-speed” amp tech-
nology, or vice-versa, you get all the advantages
of both, with Sansui's new Super Feedforward
System. You just can't go wrong.

Sansui continues to be the industry pacesetter
in advanced technology. The name to remember is
Sansui and the amps to hear are the AU-D11 and
the AU-D9.

SANSUI ELECTRIC CO., LTD. 14 | lzumi 2-chrome. Sugmam ku Tokyo 168. Japan
SANSU! ELECTRONICS CORP. 1250 Valley Brook Avenue. Lyndhurst, N.J. 07071
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sponse as well as effortless tracking of even
severely warped records.

® Comment. The Shure M97-series car-
tridges make it possible to enjoy the most
important advantages of the V15 Type IV
at a fraction of its price. Although we did
not test the lower-price M97 models, we
would expect them to offer performance
very similar to that of the M97HE, at least

in respect to their ability to track record
warps and in their general frequency-re-
sponse characteristics.

The MSTHE, by any standard one might
wish to apply, is a very fine cartridge. It
cannot be faulted in respect to flatness of
frequency response, frequency coverage,
tracking ability, or low distortion, whether
judged by measurement or listening. Proba-
bly the major difference between it and the

V15 Type IV is the required tracking force;
the Type IV will track higher levels at 0.75
gram than the M97HE will at 1.5 grams.
We doubt that most people would be able to
hear any difference between them; the price
difference, however, is large enough to per-
mit the MS7HE to appeal to a much wider
group of audiophiles.

Circle 140 on reader service card

Advent
Model 5002
Speaker System

DVENT CORPORATION’s new series of
loudspeakers consists of four models
headed by the Advent 5002. Like the com-
pany’s previous models, they are all two-
way acoustic-suspension systems featuring
newly designed tweeters that have improved
high-frequency response and dispersion.
The woofer of the 5002 resembles the one
used in Advent’s earlier speakers. The nom-
inally 10-inch-diameter paper cone (which
has an actual radiating diameter of just un-
der 8 inches) is driven by a 12-inch voice
coil whose nominal impedance is 8 ohms.
The woofer operates in a sealed cabinet
made of walnut-grain vinyl-clad particle
board; the smoothly rounded front edges
give it the appearance of a wood-veneered
cabinet. The speaker can be mounted either
horizontally or vertically, against a wall or
on the floor. Advent encourages experimen-
tation to find the sonically best location.
The Advent “Direct Report” tweeter is a
totally new design with a t-inch parabolic-
dome radiator surrounded by a specially ta-
pered and shaped ‘“phase plate” that is

largely responsible for its exceptional dis-
persion qualities. (Even the mounting
screws are recessed to minimize unwanted
diffraction that could affect the polar pat-
tern of the tweeter.) The crossover between
the tweeter and the woofer takes place at
1,800 Hz, with a three-pole, high-pass filter
section that attenuates the signal to the
tweeter at an 18-dB-per-octave rate below
that frequency. According to Advent, the
output of the tweeter is reduced by 21 dB at
900 Hz compared to the level in its flat-
response region. This crossover design al-
lows each driver to operate with full effec-
tiveness in its frequency range with a mini-
mum of distortion or risk of damage.

A novel feature of the Advent 5002 is a
toggle switch recessed into the rear of the
cabinet near the input connectors and pro-
tective-fuse holder. In the switch’s NORMAL
position the speaker response is nominally
“flat.” Moving the switch to BACKGROUND
reduces the output in the two-octave range
centered at 2,000 Hz. Advent states that
this response characteristic allows back-

ground music to be played with less sonic
masking of conversation.

The sensitivity of the Advent 5002 is typ-
ical of acoustic-suspension systems of its
size, with a rated sound-pressure level of 87
dB measured at a I-meter distance when
driven by 1 watt. The cabinet is 26 inches
high, 14Vs inches wide, and 1112 inches
deep, and the speaker weighs about 40
pounds. The neutral cloth grille (which has
a molded plastic frame) unsnaps readily for
access to the drivers. Price: $200.

® Laboratory Measurements. The compos-
ite frequency-response curve, derived from
splicing a reverberant-field mid- and high-
frequency response measurement to a close-
miked low-frequency measurement, showed
a flat, smooth response over most of the au-
dio range, with a small but distinct dip cen-
tered at 1,800 Hz (the crossover frequen-
cy). The BACKGROUND position of the
switch in the rear of the speaker accen-
tuated this dip by about 2 dB; in either
switch position the affected frequency
range was from 1,000 to 4,000 Hz. The
woofer output was greatest at 60 Hz. Over-
all, the composite response of the speaker
was =4 dB from 35 to beyond 20,000 Hz.

The dispersion of the Advent Direct Re-
port tweeter was virtually perfect over the
normal listening area, and there was no
measurable difference between the response
measured from the left speaker (on the mi-
crophone axis) and the right speaker (about
30 degrees off-axis) up to about 16,000 Hz.
Only a slight divergence could be seen from
16,000 to 20,000 Hz. We cannot recall ever
having measured a front-radiating dome
tweeter whose dispersion equaled that of
the new Advent design.

The woofer distortion, at a nominal
l-watt input level, was unusually low. It
measured between 0.32 and 0.58 per cent
from 100 down to 50 Hz and only 2.2 per
cent at 40 Hz. Increasing the drive level to
10 watts resulted in 1.4 per cent distortion
down to 80 Hz, 2 per cent at 50 Hz, and 6.3
per cent at 40 Hz. The speaker impedance
reached about 25 ohms at the bass reso-
nance of 46 Hz and 20 ohms at 1,250 Hz.
Its minimum value was about 5 ohms be-
tween 100 and 150 Hz, and it was about
8 ohms at most frequencies above 2,000 Hz.
In the BACKGROUND mode, the impedance
was somewhat higher-—-between 70 and
10,000 Hz. The speaker sensitivity was
slightly higher than rated, and we measured
a sound-pressure level of 89 dB at | meter
with a |-watt input of random noise in the
octave centered at 1,000 Hz.

{Continued on page 38)
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It's evident that other turntable manufacturers
are learning what we’ve been stressing for many
years. Curved tonearms contribute nothing to
record playbacx except more mass and instability.

But there’s more to tonearm design than the
shape of the tube. Much more.

There’s the pivot and bearing system. Settings
for balance, tracking force and anti-skating.
Resonant frequencies and amplitudes. The range
of cartridges tc be accommodated. Total effective
mass. All these affect the accuracy with which the
stylus tracks ke record groove.

Anyone who has ever cwned a Dual turntable
xnows exactlv what we mean, and why the totally
engineered DCual tonearm system convincingly
outperforms ali others.

ULTRA LOW MASS SYSTEM.

When a conventional (18 grams) tonearm and
cartridge comtination tracks a record with a1 mm
warp (barely v:sible), harmonic distortion reaches
1.5 percent. Dual’s exclusive ULM tonearm and
cartridge svstem reduces harmonic distortion to
only 0.012 percent. That’s an incredible—and
audible—reduction of 958 times!

When you consider that just about every record
manufactured today is warped, ULM is not just
desirable—it’s essential.

TUNABLE ANTI-RESONANCE.

Another Dual exclusive. Dual’s tunable anti-
resonance filter matches the ULM tonearm to
che mass and compliance of any conventional
4-inch cartridge. Acoustic feedback and vibra-
;ion sensitivity are reduced, tracking ability
:mproved . . .and the sound is audibly cleaner.

GYROSCOPIC GIMBAL SUSPENSION.

The four-point gyroscopic gimbal centers anc
balances the tonearm: exactly where it pivots.
Tracking force remains constant and perpendicular
to the record even if the turrtaktle is not level.

In sharp contrast, tonearms that apply tracking
force by moving the counterbalance—or some
other weight—forward are actually tubalanced
during play. Under typical playback conditions,
tracking force cannot be precise.y ma:ntained.

DUAL’S LEGENDARY RELIABILITY.

At a time when “planned obsolescence” is an
unhappy fact of life, it may be reassuring tc know
that Dual turntables continue tc be produced with
the same dedication and manufacturing precision
that has made Dual so highly respected through-
out the world.

Dual turntables are made in the legendary Black
Forest where meticulous craftsmanship remains a
way of life. But more than tradition i< responsible
for Dual’s leading position in a lineup of some fifty
competitive brands. The performance prcvided by
Dual’s precision engineering has always exceeded
the demands of either the record or cartridge.

ONE FINAL THOUGHT.

It's one thing to make a tonearm taat’s shaped
like a Dual. But that’s a long way from a tonearm
that performs like a Dual.

And that’s telling it as straight as we can.

Write for our brochure describing &ll nine
Dual ULM turntables. Prices start at Jess
than $190. United Audio
nual 120 So. Columbus Ave.

Mit. Vernon, NY 10553




@ Comment. Our listening tests were con-
ducted with the Advent 5002 speakers in
two different locations: against the wall
with their bases about 30 inches above the
floor (vertical orientation) and also about 2
feet from the wall, raised 7 inches above the
floor on stands. The sonic differences be-
tween the two placements were minor (the
measurements were made in the second po-
sition, but a set of curves made with wall
placement proved to be identical).

The sound of the Advent 5002 was audi-
bly smooth and very well balanced. The
low-bass output of the 5002 was powerful
when the program called for it, but readers
should be aware that on much program ma-
terial there will be little audible bass differ-
ence between this speaker and some other
systems that were measurably inferior to it

in that range. If there is no really low bass
in the program, the advantage of the Ad-
vent over some less competent speaker will
not be heard. However, when there is strong
low bass available. the 5002 delivers it
cleanly and in full measure.

The measured midrange dip was not dis-
tinctly audible as such (it amounted to only
a few decibels, no more than could be con-
tributed by the listening-room configura-
tion or other external variables). In fact, the
effect of the NORMAL/BACKGROUND switch
was also difficult to discern on most pro-
gram material, and therefore we did not at-
tempt to judge the subjective interaction of
music and conversation for each of the
switch positions.

In its price range, the Advent 5002 faces
considerable competition (some of it was on

hand for comparison during our tests).
While it would be difficult to say that it def-
initely outclasses its competitors, or vice
versa, it undoubtedly ranks with the best of
them. The 5002 is a handsome speaker with
substantially better deep-bass response and
lower bass distortion than most other speak-
ers at its price or, indeed, than many speak-
ers selling for considerably more. This is
combined with an extended and smooth
high-frequency response, plus the best dis-
persion we have measured and heard so far
from a direct-radiator tweeter. It must have
been difficult for Advent to improve their
excellent earlier speaker designs signifi-
cantly without a substantial cost increase,
but they appear to have done the job.

Circle 141 on reader service card

woO years ago (January 1979) we re-

ported on the new J. C. Penney stereo
receiver that marked the company’s en-
trance into the marketing of true high-fidel-
ity components. The Penney audio line,
called the MCS (*“Modular Component
Systemns’’) series, is now headed by a more
powerful receiver, the Model 3125. It close-
ly resembles the earlier 3275 in styling and
size. The most obvious specification im-
provement in the 3125 is its audio power
rating: 125 watts per channel into 8 ohms
from 20 to 20,000 Hz with no more than
0.05 per cent total harmonic distortion (the
3275 was rated at 75 watts with 0.25 per
cent distortion). The integral five-band
graphic equalizer, in lieu of tone controls,
has been retained (with separate knobs for
the two channels, making ten in all). The
center frequencies of the equalizer sections
are 60, 240, 1,000, 4,000, and 16,000 Hz.
Each control has a nominal range of *15
dB. Compared to the older model, the num-
ber of LEDs that show the equalizer set-
tings has been doubled, so that each de-

tented control setting has a corresponding
and unambiguous light indication. Defeat
buttons bypass the equalizer circuits.

Most of the other control functions of the
Penney 3125 are conventional, except that
LEDs are used for all the indications once
handled by meters (including audio power
output). The FM-tuning indicator of the
3125 is unusual and effective. In the upper
right corner of the front panel, next to the
dial scale, there is a compact array of pale
white indicators. Two horizontal parallel
lines are marked TUNE and SIG. As a station
frequency is approached, a double arrow
appears above the TUNE line, indicating the
direction in which the dial pointer should be
moved for correct tuning. As the channel
center is approached, the display changes to
a single arrow, and at the center the arrows
disappear (they reappear in the reverse se-
quence, pointing in the opposite direction, if
the tuning continues through the channel
center). When they are extinguished, the
large tuning knob is released and a moment
later a bright red LOCKED light appears near

the tuning knob. This shows that the receiv-
er’s AFC system has accurately tuned it to
the received frequency. The AFC is auto-
matically disabled when the tuning knob is
touched for ease in acquiring a weak signal
close in frequency to a stronger one that
might tend to “pull” the AFC circuits. To
the left of the dial scales is a large digital
frequency readout that operates only during
FM reception.

Simultaneously with the tuning action,
lighted bar segments appear below the sIG
line, progressively extending from left to
right in proportion to signal strength. If the
received signal contains a stereo pilot car-
rier, a small ST appears to the right of the
TUNE line. When tuning AM stations, only
the S1G indicator is functional. At the lower
center of the panel are two parallel rows of
red LEDs that show the approximate power
output into 8-ohm loads over a range of
more than 50 dB from 5 milliwatts to more
than 125 watts.

The FUNCTION (input) selector has set-

(Continued on page 40)
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"...anoutstanding product on any absolute scale
of measurement without regard to price.” smreoreview

Oy
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Read more of what Stereo Review magazine had to say about
the Yamaha CR-840 receiver:

""The harmonic distortion of the CR-840 was so low that
without the most advanced test instruments it would have been
impossible to measure it.”

When speaking of the OTS (Cptimum Tuning System), an
easy-lo-use Yamahafeature that automatically locks in the exact
center of the tuned channel—for the lowest possible distortion,
Stereo Review said, "The muting and OTS systems operated
flawlessly.”

Among Yamaha's most significant features is the continuously
variable loudness control. By using this control, the frequency
balance and volume are adjusted simultaneously to compensate
for the ear’s insensitivity to high and low frequency sound at low
volume settings. Thus, you can retain a natural-sounding
balance regardiess of listening level. As Stereo Review states,

.. another uncommon Yamaha feature.”

And there's more. Like the REC OUT/INPUT SELECT feature.
These separate controls allow you to record from one program
source while listening to another program source. All without
disturbing the recording process. Stereo Review’s comment was,

the tape-recording functions of the CR-840 are virtually
independent of its receiving functions.” One could not ask far
greater flexibility.

In summing up their reaction to the CR-840, Stereo Review
said, "'Suffice it to say that they {Yamaha) make it possible fora

3

moderate-price receiver to provide performance that would have
been unimaginable only a short time ago.”

And the CR-840 is only one example in Yamaha's fine line of
receivers. For instance, High Fidelity magazine’s comment about
the Yamaha CR-640 receiver: 'From what we've seen, the
Yamaha CR-640 is unique in its price range.”

And Audio magazine has remarks on the Yamaha CR-2040
receiver: "Without a doubt, the Yamaha CR-2040 is the most
intelligently engineered receiver thai the company has yet
produced, and that's no small {eat, since Yamaha products have,
over the last few years, shown a degree of sophistication, human
engineering, and audio engineering expertise which has set
them apart from run-of-the-mill receivers.”

Now that you've listened to what the three leading audio
magazines had to say about
Yamaha receivers, why not
listen for yourself? Your
Yamaha Audio Specialty
Dealer is listed in the Yellow
Pages.

To obtain the complete test
: report on each of these
receivers, write: Yamaha International Corp., Audio Division,
P.O. Box 6600, Buena Park, CA 90622.

Quotes excerpted from June 1979 issues of Stereo Review, High Fidelity and Audio
magazines. All nghis reserved

€ YAMAHA

CIRCLE NO. 51 ON READER SERVICE CARD
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tings for FM, AM, two PHONO inputs, AUX,
and REC LEVEL CHECK (this replaces the au-
dio program with a 400-Hz tone whose level
is equivalent to 50 per cent FM modulation
and is used to set tape-recorder gain in ad-
vance of recording FM broadcasts). The
Penney 3125 has switchable FM-multiplex
filtering, FM muting, and loudness com-
pensation, plus facilities for controlling two
tape decks, including monitoring from ei-
ther one or cross-connecting two for dub-
bing from either machine to the other. Ei-
ther or both of two pairs of speakers can be
driven, and the front-panel headphone jack
is always active. There is also a front-panel
microphone jack (mono) with a separate
gain control that operates independently of
the main volume control.

A display panel to the right of the graph-
ic equalizer readout contains a vertical row
of ten LEDs. They show the selected pro-
gram source and which speaker outputs are
being driven. If the output load impedance
is too low (or is'short-circuited), the outputs
are cut off by a relay and a PROTECTOR light
comes on. The remaining light is labeled
CLIPPING, and it flashes when the output
stages are driven to the clipping point. This
light operates in conjunction with a front-
panel switch marked IMPEDANCE and is as-
sociated with the adjacent speaker selector.
It is marked for 8 and 4 ohms, but the in-
struction manual makes no mention of its
function. It does not seem to affect the am-
plifier operation, but merely changes the
sensitivity of the CLIPPING light to suit ei-
ther 8- or 4-ohm loads.

The rear panel of the Penney 3125 con-
tains, in addition to all the regular signal
and antenna connectors, a hinged ferrite-
rod AM antenna and separate PRE OUT and
MAIN IN jacks, normally joined by remov-
able jumpers. A second set of input and out-
put jacks marked DOLBY NR ADAPTER oper-
ates in conjunction with a front-panel DOL-
BY NR pushbutton, which can insert an ex-
ternal Dolby-B decoder into the signal path
for reception of Dolbyized FM transmis-
sions. The instruction book does not indi-
cate whether this action simultaneously
changes the 75-microsecond FM de-empha-
sis to the 25 microseconds required with the
Dolby system. Two of the three a.c. conve-
nience outlets are switched.

The Penney 3125 measures 19% inches

wide, 175 inches deep, and 81 inches high
and weighs 55 pounds. Price: $899.95.

@® Laboratory Measurements. Precondi-
tioning the receiver’s power amplifiers by
operating them for an hour at one-third of
rated power followed by 5 minutes at full
power left the top and sides of the cabinet
around the amplifier section quite warm,
but the rest of the receiver was comfortable
to the touch. The clipping power output into
8 ohms at 1,000 Hz was 145 watts per chan-
nel. Into 4- and 2-ohm loads, the clipping
power was 159 and 80 watts, respectively.
The CLIPPING indicator light gave valid in-
dications with either 4- or 8-ohm loads if
the front-panel IMPEDANCE switch was set
appropriately. The measured IHF clipping
headroom (8 ohms) was 0.6 dB.

Using the standard IHF tone-burst test
signal, we measured the maximum dynamic
power output of the receiver into 8-, 4-, and
2-ohm loads as 184, 151, and 79 watts. The
IHF dynamic headroom (8 ohms) was 1.68
dB. The overioad recovery time was too
short to measure (less than 2 microsec-
onds). The amplifier’s slew factor was
greater than our measurement limit of 25,
and its rise time was about 10 microsec-
onds. Paralleling a 3-microfarad capacitor
across a 4-ohm resistive load produced
moderate ringing on a 10,000-Hz square
wave but no signs of instability.

For a reference output of 1 watt, the aux
input was 14 millivolts at maximum gain,
and the A-weighted noise level was 85 dB
below | watt with IHF-standard gain set-
tings. The PHONO sensitivity was 0.2 milli-
volt with a noise level of —83.7 dB. The mi-
crophone input sensitivity was 0.4 millivolt,
and its noise level was —83.2 dB. The min-
imum phono-overload input level between
20 and 20,000 Hz was 209 millivolts (at
20,000 Hz, converted to the equivalent
1,000-Hz level). The microphone input
overloaded at a very high 275 millivolts.
The measured phono-input impedance was
50,000 ohms in parallel with a capacitance
of 175 picofarads.

The graphic equalizer had the indicated
effect on the frequency response, and in
spite of having considerable interaction be-
tween adjacent controls it was able to create
a nearly infinite—and generally useful and
effective—variety of response curves. The

CONTINUOUS AND EQUIVALENT SINE WAVE WAT TS/CHANNEL

RIAA phono equalization was within £0.5
dB of the ideal response from 30 to 20,000
Hz and was boosted by no more than 1 dB
between 5,000 and 20,000 Hz when meas-
ured through the inductance of a typical
phono cartridge. The microphone frequency
response was down 3 dB at 130 and 3,500
Hz and fell at a 6-dB-per-octave rate
beyond those limits.

One major change in the specifications of
the Model 3125, compared with the earlier
Model 3275, is its much lower audio distor-
tion. The improvement was dramatically
confirmed by our measurements. At 1,000
Hz the distortion was less than 0.002 per
cent below 10 watts output, reaching 0.01
per cent at about 135 watts into 8 ohms.
The 4-ohm distortion was slightly higher,
falling from 0.007 to 0.003 per cent as the
output rose from 1 to 100 watts and reach-
ing 0.01 per cent at 150 watts. Even a
2-ohm load, for which the amplifier is not
rated, yielded distortion readings of 0.01
per cent up to 10 watts, falling to 0.007 per
cent just before clipping occurred at 80
watts. The intermodulation distortion was
less than 0.1 per cent at almost all power
outputs up to the rated 125 watts.

At the rated power level into 8-ohm loads
the distortion of the amplifier was typically
between 0.006 and 0.01 per cent from 40 to
nearly 20,000 Hz. It reached a maximum of
0.016 per cent at 20 and 20,000 Hz. At re-
duced power outputs the distortion was even
lower. The IHF IM distortion was meas-
ured with equal-amplitude input signals—
at 19,000 and 20,000 Hz—whose equiva-
lent sine-wave peak output was 125 watts.
Referred to that power level, the third-order
distortion at 18,000 Hz was —66 dB (0.05
per cent) and the second-order component
at 1,000 Hz was —88 dB (0.004 per cent).

The FM-tuner section had a usable sensi-
tivity of 11 dBf (2 microvolts, or uV) in
mono and 17 dBf (4 uV) in stereo. The re-
spective 50-dB quieting sensitivities for
mono and stereo were 14 dBf (2.7 uV) and
38 dBf (43 uV). At 65 dBf (1,000 uV) input
the distortion was 0.6 per cent in mono and
0.2 per cent in stereo, and the respective
noise levels were —72 and —67.5 dB. The
stereo frequency response was essentially
flat up to nearly 7,000 Hz and rose at high-
er frequencies to +1 dB at 10,000 Hz and

{Continued on page 42)
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The micro processor
controlled turntable

that automatically selects
and plays the tracks you

want to hear.

Push the wireless remote control
button and select track 1, track 3, track
6 or any other. The micro processor
automatically moves the arm to play
the selected track.You can repeat
the same track, select another or play
the entire record over again all by
wireless remote control. And there’s
an LED readout to indicate the

track being played.
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Since you can select the music you
want to record, making tapes from

yo.r record collection becomes
easier and more conveniert than
ever before.

The MT6360 Linear Drive turntable

is not only great for really enjoying the
music you like, but it’s a scphisti-
cated audio component with some
extraordinary design features.

Fisher’s exclusive Linear Drive.

With Linear Drive, the only moving
part is the platter itself. So. there’s
virtually nothing to go wrong. And, no
inherent turntable noise. (For you
audiophiles, wow and flutter is just
0.035% and rumble is a low — 70dB).

Trere’s a lot more.There’s a servo
circuit that continuously mronitors
and locks in record speed.

Plus a strobe light and

fine speed control so

you can monitor the
accuracy of speed and
alter pitch.

The MT6360 has a viscous-damped
“flaating” tonearm with a specially
designed integral stereo magnetic
cartridge. And there’s evan a muting
circuit to eliminate that annoying
“pop” you hear when the tonearm
touches down.

It’s what you’d expect from the new
Fisher. We invented high fidelity
over 40 years ago. And naver stopped

innovating. So check out the new

MT6360 at your Fisher d=aler.

One demonstration of the automatic
track selector will change, forever,
the way you listen to records.

Fisher Corporation, 21314 Lassen. Street,
Chatsworth, CA 91311

© Fisher Corporation, 1980

#FISHER

The tirstnamein high fidelity”
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ulating signal of two equal-amplitude
tones—at 1,000 and 15,000 Hz—whose
combined peak corresponded to 100 per
cent FM modulation. The third-order IM
products at 13,000 and 16,000 Hz were at
—45 dB relative to the modulating tones,
and the second-order distortion at 1,000 Hz
was —47 dB referred to 100 per cent mod-
ulation at that frequency. The only meas-
urement made on the AM tuner section was
of its frequency response, which was ex-
tremely restricted. The response was down
6 dB at 1,700 Hz.

@ Comment. When we compared the re-
sults of our test of the new Penney 3125
with those from the earlier 3275, it was ap-
parent that most of our earlier criticisms no
longer apply. The Penney 3125 has an abso-
lutely first-rate audio section, very powerful
and with extremely low distortion, yet thor-
oughly protected (we shorted the outputs

R.F. TEST-SIGNAL INPUT IN DBF

accidentally and the protective system shut
the amplifier off with no damage).

The FM tuning system is very unambigu-
ous and easy to use. Unfortunately, howev-
er, one must be directly in front of the re-
ceiver and on a level with the panel to see
the tuning indications, which are deeply re-
cessed behind the front panel. The Lock (or
AFC) system worked very well, always tun-
ing the receiver accurately for minimum
distortion. The digital frequency readout on
our test sample had a systematic calibration
error, reading <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>