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Most speaker companies try to impress
you by describing the "wonderful” sound
that comes out of their speakers.

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

THE HPM SUPERTWEETER:

- with the same materials that were being

used in 1945.

Every woofer in the HPM series,
however, is made with a special carbon fiber
blend that's allowed us to decrease the
weight of the cone, yet increase the strength
needed for clarity. So you'll hear the deepest

SPEAKER TECHNOLOGY RISES TO NEW HIGHS. notes exactly the way the musician recorded

find that the upper end of the
audio spectrum is reproduced
by an ordinary tweeter.

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

It works by using a
single piece of High
Polymer Molecular film, (hence the name
HPM) that converts electrical impulses into
sound waves without a magnet, T —
voice coil, cone, or dome.

And because the HPM
supertweeter doesn' need
any of these mechanical parts,
it can reproduce highs
with an accuracy and
definition that surpasses
even the finest conventional
tweeter.

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

MID-RANGE THAT ISN'T
MUDDLED.

The High Polymer Molecular Supertweeter.
So incredible, we named a whole line of speakers after it.

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

them.

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

OTHER FEATURES YOU

RARELY HEAROF
Every HPM speaker has
cast aluminum frames, in-
stead of the usual flimsy stamped out metal
kind. So that even when you push our
speakers to their limit, you only
hear the music and never the

were so impressed, they
started making what look like
die cast frames, but aren’.
HPM speaker cabinets
are made of specially com-
pressed board that has better
acoustic properties than ordi-
nary wood.
Their speakers have level
controls that let you adjust
the sound of the music to your living room.
And these features are not just found in
our most expensive HPM speaker,
but inevery speaker in the

HPM-100 HPM series.
For years, speaker man- - E 1 All of which begins to ex-
ufacturers have labored over "’,"“ v plain why, unlike speakers
mid-range driver cones that s ey that sound great on only part

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

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

WOOFERS THAT TOP EVERY OTHER BOTTOM.

Conventional woofers are still made

© 1978 1.5, Pioneer Elegtronics Corp., BS Oxatord Drive, Moonachie, N.J. 07074.

Level controls that letyou adjust the sound of the music, HPM Speakers

to your listening area.

sound greaton all of it.

At this point, we suggest you take your
favorite record into any Pioneer Dealer and
audition a pair of HPM speakers in person.

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

WPIONEER"
We bring it back alive.

CIRCLE NO. 85 ON READER SERVICE CARD

trames. In fact, our competitors

AND IT'S WHAT GOES

INTO HPM SPEAKERS THAT

MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

HPM 100

HPM 40
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- WHAT COMES OUT
OF ASPEAKER IS ONLY
__ASIMPRESSIVE AS
WHAT GOES INTOIT.




No matter what system you own
there’s an Empire Phono Cartridge
designed to attain optimum performance.

Detail, brilliance, depth.
This is the promise of each Empire Phono Cartridge and although there are many Empire models, each designed to meet specific
turntable performance characteristics, every Empire cartridge contains the following features:

Features

Details

Benefits

Unique Fixed Unidirectional Three-
Magnet Structure

Every Empire cartridge uses 3 high energy ferrite
magnets in the cartridge body to provide a high level
of unidirectional flux.

Higher and more linear output signal,
immunity to bi-directional magnetic
distortion, and improved hum and
microphonic rejection.

Molded Four-Pole Magnetic
Assembly

Every Empire cartridge employs a four-pole mag-
netic assembly that is precisely aligned and locked
in place by a high pressure injection molding pro-
cess. .. providing a uniform and orthagona!l magnetic
field.

Improved crosstalk and reduced distor-
tion that is insensitive to tracking force.

Tubular moving Iron Design

By using a tubular high magnetic saturation iron
armature we obtain an optimum ratio of output level
to effective tip mass.

Improved tracking ability and widened
frequency response.

Four Coil Hum Bucking Assembly
Plus Electromagnetic Shielding

Using custom designed computer controlled ma-
chines, a precision drawn copper wire (thinner than
human hair and longer than a football field) is wound
onto a symmetrical 4 bobbin structure. By using 2
coils per channel a symmetrical electrical circuit is
formed.

Improved rejection of hurﬁ and stray
noise fields.

Aluminum Alloy Cantilever

The Empire computer designed tubular cantilever
provides optimum coupling of the diamond tip to the
moving magnetic system resulting in minimum
effective stylus tip mass.

Superb low level tracking, reduced track-
ing distortion ... plus enhanced wideband
separation characteristics.

Precision Ground Oriented
Diamond Tips

Empire diamonds are precision ground, polished
and inspected in house, using sophisticated tele-
vision cameras and powerful microscopes to ensure
accurate angular orientation.

Reduced tracing phase distortion, to-
gether with reduced wear of both the
record and the diamond tip.

For the full story on Empire cartridges we suggest you “test-listen” to one at your local Empire dealer,
and for information on our full line of cartridges, write for our brochure “How to Get the Most Out of Your
Records”: Empire Scientific Corp., Garden City, N.Y. 11530
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Edited by William Livingstone

® AN ELECTRONIC DIGITAL EDITING SYSTEM designed to complement
3M's digital mastering system was demonstrated at the Audio
Engineering Society convention in New York in November. The
new 3M editing system does not join pieces of tape together
physically, but copies the electronic digital signals to
create a master. This makes possible a precise definition
of the edit point (down to the fifty-thousandth of a second
sampling interval of the digital mastering system) so that
electronic splices can be previewed and revised before being
inserted in the master with no degradation of the original
signal. First units of the mastering system are scheduled
to be delivered to customers this year, and the editing system
will be available before the end of 1979. 3M will supply
both systems on lease.

& SOUNDTRACK RECORD COLLECTORS' GUIDE by Edward Rose has been
published by Dored. The fifty-two-page paperbound guide gives
tips on building a library of movie-soundtrack albums and original-
cast show albums, including prices and information on buying,
selling, and trading records. Price: $6.95, from Dored Company,
1508 West Broadway, Minneapolis, Minn. 55411.

@ PIANIST RUTH LAREDO has just completed recording all of
Rachmaninoff's solo piano works for Columbia Records. She is
thought to be the first pianist to achieve this feat. Four
albums in Laredo's Rachmaninoff series are now available, and
three more awaiting release by Columbia will complete the cycle.

@ A NOVEL VIDEO CASSETTE SYSTEM perfected by BASF is scheduled
for introduction late next year. The machine will be unusually
light in weight (about 10 pounds) and compact. The tape,
approximately 3/8 inch in width, will be recorded longitudinally
with forty-eight side-by-side tracks at 160 ips. Every 2%
minutes an instantaneous tape reversal and head shift will bring
a new track into play. BASF has announced plans to build its
own plant in the U.S. to produce the system's hardware.

® BUDDY HOLLY COVERS are popping up all over the place. Hot on
the heels of Blondie's remodel of I'm Gonna Love You Too (Chrysalis)
and the Beach Boys' Peggy Sue (Warner Bros.) come two new entries
from Columbia, a Stephen Stills version of Not Fade Away (from his
"Thoroughfare Gap'" album) and a thoroughly unlikely Well All Right
by Santana. The financial beneficiary of Holly's belated comeback,
by the way, is none other than ex-Beatle Paul McCartney, whose
publishing company presciently bought out the entire Holly catalog
two years ago.

® DIGITAL SOUND PRODUCTS' FIRST RELEASE ON ITS NEW LEGENDE LABEL
will be devoted to the music of Morton Gould: Latin-American
Symphonette, Cotillion from Fall River Legend, Festive Music

(a first recording), Philharmonic Waltzes, and Quickstep from
Symphony on Marching Tunes. Composer/conductor Gould, who is
sixty-five this month, recorded these and other works using the
PCM (digital-master recording) process in England in October

(see page 44 for details).
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S%ro Review

LLEVIN

Edited by William Livingstone

® THE METAL-ALLOY TAPE RACE seems to be speeding up even more
rapidly than industry observers had predicted. More than a
dozen manufacturers at the recent Tokyo Hi-Fi Show exhibited
prototype metal-alloy-compatible cassette decks. Also, at
least three major tape manufacturers besides 3M are in the
process of tooling up for metal-alloy tape manufacture. 1In
addition, the metal-tape standards controversy has been largely
resolved, most tape manufacturers agreeing to aim for a
coercivity of about 1,000 ocersteds. This high figure is eXxpected
to limit the use of metal-alloy cassettes to appropriately
designed three-head decks which can use wide-gap record heads.

@ WAYLON JENNINGS' "I'VE ALWAYS BEEN CRAZY" is the first
country album to be certified gold upon release. An RCA artist,
Jennings got RIAA certification for six gold and three platinum

albums in a two-year ‘period beginning in 1976. His "Wanted:
The Outlaws'" (1976) was the first country album ever certified
platinum.

® MEASUREMENT STANDARDS FOR TURNTABLES, CASSETTE DECKS, AND
LOUDSPEAKERS will be established by three new committees
activated by the Institute of High Fidelity. Although the IHF
has previously established standards for FM tuners and amplifiers,
as well as preliminary standards for stereo headphones,
specifications for other components have usually been couched
in a variety of nonconvertible American, European, and Japanese
test standards.

® SNUFF ROCK BECAME A GRIM REALITY when Sid Vicious, former
bassist with the notorious Sex Pistols, was arrested on October
12 and charged with the fatal stabbing of his manager/girlfriend
in New York's bohemian Chelsea Hotel. Vicious (real name John
Simon Richie) was not, however, the first musical celebrity to
run afoul of the Sixth Commandment. R-&-B crooner Johrny Ace
(Pledging My Love) blew his mind during a backstage game of
Russian roulette in 1954: the popular country swing bandleader
of the Forties, Spade Cooley, did time for shuffling off his
wife's mortal coil; and back in 1590, Don Carlo Gesualdo, the
well-known composer of madrigals and an all-around fun guy,
successfully offed both his unfaithful wife and her unlucky
lover. Vicious, meanwhile, is awaiting trial and contemplating
the chart success of his current single, the Sinatra/Anka
chestnut (I Did It) My Way (Virgin VS 220).

@ A TV TRIBUTE TO MARIA CALLAS will be broadcast nationally
over the Public Broadcast Service on December 2 at 8:00 p.m.

The ninety-minute special will include videotaped conversations
with the late soprano and rare performance footage that has
never been shown in the U.S. Opéra designer/director Franco
Zeffirelli will be host of the program, which features inter-
views with many of Callas' friends and colleagues, among them
Sir Rudolf Bing, Montserrat Caballé, Carlo Maria Giulini,

Gian Carlo Menotti, Renata Scotto, and Renata Tebaldi. Now

is the time for all good fans to get a home video tape recorder.
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Editorially Speaking

By Williom
Anderson

DELICIOUS VISTAS, LIMITLESS BOUNTY

IT’S a little too soon to lay in a supply of pa-

per hats and noisemakers just yet, but it be-
gins to look as if we will be celebrating the re-
turn of quality sound to American turntables
before the decade is out. In short, Somebody
seems at last to have heard the rising chorus
of listener complaints, and the recording in-
dustry is about to be embraced by the Next
Big Thing whether it is ready (and/or willing)
or not.

Every ten years or so a really significant
new recording technology muscles its way
into the stadium and declares a whole new
ball game. In the late Forties it was the long-
playing record; in the late Fifties it was
stereo; in the late Sixties it was quad (regret-
tably, stupidly, a casualty of intransigent
competition); and in the late Seventies it is—
digital mastering. The audio application of
what is essentially computer science might
have been a little slower in reaching the mar-

ket had it not been for the stalking horse
known as direct-to-disc. The limitations of the
direct-to-disc process notwithstanding (prin-
cipal among them being its inability, partly be-
cause of “‘limited edition™ press runs, to at-
tract or afford world-class performers), the
undeniable quality of most of its productions
(alas, there are some fast-buck wolves among
the lambs) has not only been an undeniable re-
buke to the majors but has provided proof
that an impressive number of record buyers
will pay up to $15 for a quality recording even
of indifferently performed music. From this
marketing experience the digital method may
well profit.

Digital techniques are only half the answer
to the problem of sound quality, however.
They are capable of producing an editable
master recording with unheard-of signal-to-
noise ratios plus perfectly stunning frequency
and dynamic ranges—eliminating the sonical-

ly restrictive compressions and rolloffs that
are standard (and unavoidable) in ordinary re-
cording. But the moment the master tape is
converted into the analog state, the sound is
at the usual mercies of the pressing plant, po-
tential target of the same snaps, ticks, pops,
and warps that afflict conventionally pro-
duced discs. Why bother. then? Because a
$14 or $15 price tag will allow for higher-qual-
ity vinyl, less hurried pressing and cooling cy-
cles, and stricter quality control all along the
line. And should even this prove to be insuffi-
cient guarantee of an essentially perfect disc,
there is an ace in the hole: the all-digital disc,
recorded and played buck in encoded form,
the music signal preserved from the perils of
analog processing until it reaches the relative
safety of the amplification stages.

The technology—several varieties, in-
deed—needed for digital playback is already
available (some kind of special pickup, a turn-
table, and a decoder would be involved), but
there will be no economic justification for its
implementation until the digital recording
process itself becomes the rule. When it does,
we will be privileged to witness the unfolding
of a whole new era in sound recording. The
challenge and responsibility of working with a
sound signal of almost unimaginable accuracy
and purity is bound to force a radical rethink-
ing of the whole reproduction chain from mi-
crophone to speaker—and beyond: even our
listening rooms will have to adjust to a bril-
liance, a clarity, a power they have never be-
fore experienced. Perhaps most gratifying of
ali, however, will be the veritable explosion
of recording activity these technological
changes will set off, in the classical area par-
ticularly. Within living memory there have al-
ready been two such wholesale replacements
of the entire disc catalog (from acoustic to
electrical and from mono to stereo), but
though the prospect of a third may daunt rec-
ord reviewers and retailers somewhat, think
for a moment what delicious vistas it opens
for young musicians, what limitless bounty
for us listeners!
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A short course in
shelf-improvement. !

Hand-rubbed oiled cak
and walnut weod fin'shes

add a richness to yotr room.
Molded port tubkes enable more

exacting quality control of the
tuned enclosure: ensuring total
speaker-to-speaker duplication
of the lab standard.

Die-cast or injection molded
frames on all drivers

for a solid, tight sound.

14 . Deep, long-throw woofer features
2 . ~ high-technology sintered
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we'll mafch the a N

We'd like to be very clear about what we have in mind. By
“their” we mean everyone else’s. And, our lowest-priced
turntable is the new CS1237.

The CS1237’s tonearm is mounted in a four-point
gyroscopic gimbal—widely acknowledged as the finest
suspension system available. The tonearm is centered,
balanced and pivoted exactly where the vertical and
horizontal axes intersect. (A)

From pivot to tonearm head, the shape is a straight
line, the shortest distance between those two important
points. (Curved tonearms may look sexier, but at the cost
of extra mass, less rigidity and lateral imbalance—none
of which is consistent with good engineering practice.)

Tracking force is applied by a flat-wound spring coiled
around the vertical pivot (B), and this force is maintained equally on each groove wall whether or
not the turntable is level. The tonearm’s perfect balance is maintained throughout play.

By contrast, tonearms which apply tracking force by shifting the counterweight forward are
actually unbalanced during play and prone to mistracking. For example, on warped records the
stylus tends to dig in on the uphill side of the warp and to lose contact on the way down.

Vertical-bearing friction in the CS1237 tonearm is astonishingly low—Iless than 8 milligrams.

It can track as low as 0.25 gram—which means it will allow any cartridge to operate at its own
optimum tracking force.

There’s still more. The counterweight is carefully damped to attenuate tonearm resonances.
Anti-skating is separately calibrated for all stylus types. Cueing is damped in both directions to
prevent bounce. And because the CS1237 can play up to six records in sequence, the stylus
angle can be set for optimum vertical tracking in either single-play or multiple-play.

To find any other tonearm that seriously matches the CS1237’s, you have two choices.

You can consider one of the more exotic :
separates. But you'll find they cost as much as the
entire CS1237. (Price: less than $180, complete
with base and cover.)

Or you might compare it with one of the higher-
priced Dual turntables. You'll find a few additional
refinements, but no difference in design integrity
or manufacturing quality. Which is why no other
turntable quite matches a Dual.

Any Dual.

For the life of your records
United Audio, 120 So. Columbus Ave., Mt. Vernon, NY 10553
CIRCLE NO. 50 ON READER SERVICE CARD






“THE JVC QUARTZ-LOCKED TURNTABLE.

First we invented it. Now we've made it more precise than ever.

The turntable evolution comes full
swing with the introduction of the: 5
new Quartz turntable series. We.in- &
troduced the first quartz-controlled
turntable in 1974, and we've been
improving our designs ever
since. Including:
Super Servo Frequency
Generator’
To detect minute variations in plat-
ter speed, and send corrective
information to the electronic circuit just some of the reasons to consider
controlling turntable rotation, it pro- ’ S : the precision of JVC's Quartz-Lock
vides near-perfect speed accuracy. ' A _ series for your music system.
And, our Super Servo is factory-set ‘ And you can choose from manuai,
for years of accurate, dependable use. pm & “EFDR: > semi-automatic or totally-automatic
Direct Drive DC Servomotor rnodel\s——JVC’s‘ most comprehensive
For quick-start/stop and high-torque turntable line ever.
operation. Our powerful motor drive See thern at your JVC dealer soon.
system and its companion speed-
monitoring circuits reduce wow-and-
flutter and speed drift nearly to the
- vanishing point.
Gimbal Support and TH Tone Arm
Our exclusive unipivot gimbal support
holds the tone arm firmly, yet s

ing Hold (TH) tone arm to
provide stability and
. / tracing accuracy

new Tra G

to follow even the most
complex record grooves
without error. These, plus
features like digital readout,
electronic switching mechanisms

Corp., 58-75 Queens Midtown Expwy.,
Maspeth, N Y. 11378 Canada:

QL-A7

BHL-F4 SRS S senve wamins  auamr

L-F4 ) o CIRCLE NO. 45 ON READER SERVICE CARD

practically frlctton -free. We also developeda

needed fora cartridge

and solidly-constructed bases, are .

JVC America Company, Div. of US JVC_

JVC Electronics.o i 5 *jgu
Canada Ltd., Ont !ﬁ @‘3‘/ g




Women in Jazz

@ Bitch, bitch, bitch. Chris Albertson’s
‘““Women in Jazz” (October) should have
been printed in Ms. magazine, not STEREO
REVIEW. Yep, it’s all there—*‘gross discrimi-
nation,”’ ‘‘male-dominated,” ‘‘denied their
rightful equal status’—the whole greasy
trendy shtick about how the 51 per cent mi-
nority has been so oppressed by the 49 per
cent majority. I weep.

Look, jazz has been dominated by blacks
for as long as it’s been around; does this mean
that blacks deliberately kept whites out? Pro
basketball is currently dominated by blacks;
does this spell oppression to anyone but a par-
anoid? And—dig it, Chrissie baby—the nurs-
ing field has been dominated by women for
centuries; does this mean that men should sit
around and moan about all that terrible, terri-
ble female oppression? Has it occurred to
Miss Albertson that maybe, just maybe, there
weren’'t many women in the jazz field (or in
any outside-the-home endeavor for that mat-
ter) simply because women, unlike men, were
at that time still unselfish enough to put the
care of their children before their own hedo-
nistic ‘‘self-fulfillment’’ and kept the kids at
home instead of farming them out to the local
day-care center so they could go off and
stroke their massive egos? Does the lack of
one sex (or color, or whatever) automatically
mean discrimination?

RicHARD F. OLES
Baltimore, Md.

Mr. Albertson replies: This is the first time
that my writing has caused me to be Miss-
identified, but under the circumstances I'll
consider it a compliment.

@ I share the enthusiasm Chris Albertson ex-
presses for Valaida Snow in his October
‘““Women in Jazz’ review, and I agree that
EMI should reissue the best of the more than
thirty sides she made for Parlophone in the
Thirties. The most astonishing example of her
ability, however, is on another Stash set
(109), where she plays St. Louis Blues with
Fletcher Henderson. In my opinion, except
for some of Mary Lou Williams’ solos, no in-
strumental jazz performance by a woman ri-
vals this. It is unfortunate, by the way, that
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the new Stash sets omit anything by Julia Lee,
the very rewarding Kansas City pianist and
singer, and a better example of violinist Gin-
ger Smock’s power would have been the Fed-
eral recording by Cecil Count Carter of Gin-
ger Bread, on which she plays with something
of Stuff Smith’s demonic fury.

*‘Can you name,” Mr. Albertson asks rash-
ly, *‘a female jazz critic?”’ Under the name
Helen Oakley, my wife was writing criticism
for Down Beat, Tempo, and Jazz Hot as early
as 1937, besides producing records by small
Ellington units and ather groups for the Varie-
ty label. She still writes critically from time to
time and is at present working on a book
about T-Bone Walker, the blues singer. Other
respected female critics Mr. Albertson should
remember are Madeleine Gautier in France,
Valerie Wilmer in England, and Harriet
Choice in Chicago.

STANLEY DANCE
Rowayton, Conn.

® The photo accompanying *‘Women in

Jazz” in the October issue shows two

transvestitess—Tony Curtis and Jack Lem-
mon—to Marilyn Morroe’s left.

ERric BEcKkUS

St. Petersburg, Fla.

Saxophonist ‘“Toni’® Curtis and bassist
*Jackie’’ Lemmon were on the lam from the
mob at the time the photo was taken. In order
to effect their escape, they donned drag—more
politely, travesty or disguise—but that does
not qualify them as transvestites. For the curi-
ous, it is doubtful that they made any record-
ings in that garb.

Time-delay Systems

@ I would like to compliment STEREO RE-
vIEW and Peter W. Mitchell for the excellent,
though long-overdue, article on synthesized-
ambiance systems in the October issue. Hav-
ing been involved in the design of the first Bo-
zak Model 900 as well as the second-genera-
tion Meodels 901 and 902, I would also like to
clear up a minor discrepancy in the technical
comparisons. While the 900 did use ‘‘bucket-
brigade™ devices to generate audio delays,
the new 901 and 902 series take advantage of a

new analog technology: *‘charge-transfer de-

vices,”” which are capable of longer delays

but with signal-to-noise performance far su-
perior to the bucket-brigades.

JoHN H. ROBERTS

President, Phoenix Systems

Monroe, Conn.

Peter Gabriel

% For Noel Coppage to dismiss Peter Gabri-
el as a ‘‘mediocre, run-of-the-mill rock sing-
er’’ (October) is simply to admit that he has
little or no acquaintance with Gabriel's work
with Genesis and has not scrutinized either of
his two superb solo albums. Look at what a
pathetic state ‘‘Genesis’’ is in without Gabriel
(for many Genesis fans the band died when he
left). And as for Gabriel’s deserving ‘‘more
blame than most for such trash as Kiss,”
doesn’t the blame really belong with Alice
Cooper, the New York Dolls, and other Kiss-
like predecessors?

Peter Gabriel is an artist whose style is not
in constant flux to the vicissitudes of the
money-grabbing pop-music world that Mr.
Coppage seems to cater to so generously. Yet
Gabriel realizes the need for change and ex-
pansion of musical boundaries better than
most, unlike such ‘‘artists’® as Tammy Wy-
nette, about whom Mr. Coppage raved so rev-
erently in the same issue. Who are you kid-
ding, Noel? To pan Peter Gabriel and exalt
Tammy Wynette is surely a sign of oncoming
senility. How old are you?

FRANK KENNAMER
Palos Verdes, Calif.

Noel Coppage replies: Old enough to know
better,

Irrelevant Opinions

® I am writing in response to all the criticism
bestowed upon STEREO REVIEW'Ss record re-
viewers. The letter writers seem to assume
that the reviewers are totally deaf and subject
to musical mood changes hourly. Seldom do
they stop and consider how many new groups
and individual artists the magazine brings to
our attention each month.

I personally could not care less what any-
body else thinks of a particular album so long
as I like it. I have bought hundreds of albums
as a result of reviews and have never held the
reviewer responsible for my initial shock
whether good or bad. How a record sounds to
a reviewer is irrelevant. I weigh the informa-
tion in a review with my own beliefs and mu-
sical preferences, and if I want the album I
buy it. I would rather have heard an album
and not liked it than never have heard it at all.
Hell, it’s only money. What better way to
spend it?

LARRY WINTER
Tullahoma, Tenn.

Hamlisch vs. Williams

% Calling Marvin Hamlisch ‘“‘Hollywood’s
first real superstar composer,’’ as Eric Salz-
man did in his October article, can be nothing
more than an insult to the premier Hollywood
composer today, John Williams. Hamlisch
may have written some popular songs and

(Continued on page 14)
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tunes 4 la Carly Simon and Barbra Streisand,
but for original film music (and when you say
‘“Hollywood composer’’ I assume you mean
film music) John Williams is in a class by him-
self, having scored Star Wars, Jaws, and
Close Encounters of the Third Kind, to name
only three. It is a testament to Williams’ suc-
cess that his music blends in so well and be-
comes such a part of the movie that it is often
overlooked by the casually listening movie
audience.
JoHn J. PLUTA
Lombard, Ill.

The Editor replies: Reader Pluta has a point—
movie music should, ideally, become so suc-
cessfully subordinate to the whole of which it
is a part that it does not call attention to itself.
But Marvin Hamlisch’s ambition is, as he
says, to write standards, and the writer of
standards does call attention to himself and
becomes a superstar. Is anyone going around
humming the music from Jaws?

RF! Pollution

® As aprofessional engineer, seasoned audi-
ophile, and active ham-radio operator, I ask
that STEREO REVIEW stop resisting and take a
strong stand for voluntary establishment of
RFl-suppression standards in modern high-
fidelity equipment. Because RFI suppression
costs money, and given the erroneous idea
that it would not help sales, hi-fi manufactur-
ers have apparently been reluctant to see the
seriousness of the situation until threatened

by government intervention. But who is gov-
ernment? It is not only the angry voices of
hams and CB’ers, but also of audiophiles who
discover that their new equipment was inade-
quately designed for today’s environment.
Think of the money that manufacturers spend
each year for purely cosmetic changes. Some
of this money could be used for RFI suppres-
sion. As Harry Dannals of the American Ra-
dio Relay League clearly illustrated at a re-
cent RFI hearing [reported on in September
‘‘Audio News' by Jack Hannold], only a
handful of parts are really necessary to pro-
vide RFI shielding for a hi-fi component.

The hi-fi industry should adopt a two-part
plan for RFI suppression. Part I would be
equivalent to putting locks on the doors of a
house: that is, simple RFI shielding of the a.c.
power cord and the output or speaker leads.
Part II would involve the application of more
extensive RFI suppression, including the de-
velopment of test and shielding standards.
The effectiveness of Part I would be evaluat-
ed before Part II is undertaken. Most likely
only Part I would be needed. Pressure for RFI
legislation would cease, the industry would be
marketing equipment that is better designed
for today’s environment, and the cost would
be far less than for the extensive RFI-sup-
pression measures being considered by our
government.

RusseLL S. HAMILTON
Wayne, Pa.

Technical Director Larry Klein replies: Mr.
Hamilton’s letter is typical of several we’ve re-
ceived responding to Jack Hannold’s article.

STEREO REVIEW has never ‘‘resisted’’ the
use of anti-RFI filters and circuits. In fact, we
published a full-length article describing how
to use them as recently as May 1977. What we
have resisted is the establishment of a legal an-
ti-RFI standard because of the technical mo-
rass such an inherently unworkable standard
would create. It seems self-evident to me that
if any of the very clever audio engineers in the
industry knew how to reduce RFI substantially
without reducing fidelity and using only a
““handful”’ of inexpensive parts, they would
have done so long since.

However, radio hams prefer to believe that
any audio equipment that picks up their trans-
missions is either poorly designed or cheaply
constructed. Some of it, indeed, may be, but
despite my own installation of ferrite beads
and the use of other preventive devices and
techniques, a nearby ham continues to broad-
cast code (he has a dandy ‘‘fist’’) and single-
sideband voice through my power amp and
preamp, my video tape recorder, my open-reel
and cassette decks, my. telephone-answering
machine, my TV, and even my electronic
doorbell! Some people, other than hams,
might be puzzled that I find myself owning so
much expensive equipment all of which is so
““poorly designed’’ as to be RFI-sensitive!

As far as I'm concerned, RFI can be
thought of as a special form of noise pollution.
And, as with other cases of pollution, the re-
sponsible parties—in this case the CB’ers and
hams—are strenuously defending their right to
go on polluting and expect the rest of us to

(Continued on page 16)

Over seven years ago, Phase
Linear took the audio world by
storm when it introduced the first truly high-
power, high-fidelity amplifier: the Phasg 700.
Everyone was stunned at the incredible 350
watts per channel, with ultra low distortion. (In
those days, popular mythology held thatamps
would never need more than 50 watts to a side.
In fact, who had even heard of clipping?}

Naturally, the skeptics scoffed. But audio
critics and music-lovers worldwide listened.
And for the first time, they heard recorded
music reproduced in the home accurately.
No muddy rumble at the low end. No harsh,
distorted clipping of the highs. The era of great
power amps had begunt

Today, it's generally accepted that you need
an amplifier with a massive reserve power to
drive inefficient high-technology speakers and
reproduce alt the musical transient peaks
without clipping. The amplifier with ungques-
tioned ability to meet this criteria is the Phase
Linear 700 Series Two.

THE PHASE LINEAR 700 SERIES TWO.

GREATER POWER RESERVES MEAN
GREATER HEADROOM

The Phase 700 Series Two is rated at 360
watts per channel, with distortion virtually
inaudible at 0.09%* With this tremendous
power, the Phase 700 can reproduce musical
transients with ease, giving you almost unlimited
headroom. As a result, your music soundslively,
with incredible realism.
INCREASED ACCURACY AND
PROVEN RELIABILITY

The original Phase 700 was designed for
home use, but it rapidly won the approval of
the pros. Its proven dependability on the road

;@ e

THE POWERFUL DIFFERENCE
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made the 700 a favorite touring
amp for super groups andsound
reinforcement companies.

The Phase 700 Series Two retains thislegend-
ary rehability, and improves sonic accuracy by
utilizing an advanced BI-FET input stage. This
integrated circuit keeps the output virtually
identical to the input.

The 700's instantaneous LED output meters
move at lightning speed, accurately monitor-
ing the output voltage, with calibrations for 8
and 4-ohm applications. |f you're listening at
quiet levels, you can activate a Meter Range
Switch to upscale the meter by 20dB. You
have a visual indication of output activity, in
addition to the Electronic Energy Limiters that
prevent damage from accidental overioads.

If you demand ‘great performance, don't
settle for less than a great amplifier.

*QUTPUT POWER: 360 WATTS, MIN RMS PER
CHANNEL 20Hz-20kHz INTO 8 OHMS, WITH
NO MORE THAN 0.09% TOTAL HARMONIC
DISTORTION.

PHASE LINEAR CORPORATION. 20121 48TH AVENUE WEST, LYNNWOOD, WASHINGTON 98036 L
MADE [N U.S.A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY. LTD
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U NEW CASSETTE DECK WouL
. EVEN WITHOUT THE CONPUTER.

The first cassette deck
controlled by computer—a micro-
processor w th no fewer than five
memories—wculd be enough to-

" dazzle anybody. -

You merely program the com-
puter: tell it how and when you
want to listen to which song.

It cont-ols Sharp’s exclusive
Auto Progrem Locate Device. This
unique feature skips ahead or back
to any song you select (up to 19
songs) and dlays it automatically.

The Direct Memory
Function autematically '
replays any seection.

zero Rewind™ allows yeu
to set any poinl on the tape
as the ‘beginnirg.”
: The computer also controls
. Electren ¢ Tape Counting and

Second Counting, 50 you always

know how much tape or time you
have left.

A Licud Crystal Display shows
you current mode and function.

The built-in digial quartz clodk
acts as a timing devize; it displays
timec-programming operations, sc
you can actually program ycur

"RT-3388 to record autcmatically

from a racic or TV atany pre-select-
ed time and then swiich itself off.
But what really makes the
RT-3388 so special is thet the
musical performance of the deck is

every bit as dazzling as the dec-
tronic perfcrmance of the computer.

Just a few specs tell the story:
S/N ratio; 64dB with Dolby.* Wow
and flutter, a minimal 0.06%
Frequency response, 30-16,000 Hz
{ £ 3¢B) for FeCr. '

Withou: the computer, the
RT-3388 would merely be on= of
the bes: engineered cassette decks
- you could find.

But how nice that you can
have the deck with your own pri-
vate computer to run it. (The
RT-3338 is just one of a ccmplete
line of Sharp® cassette decks with
the unique ability to find and play

-your music for you.)

When your Sharp dealer
shows you the RT-3388, we s.g-
gest that you ask to hear som=
music first.

Then go ahead and let the
computer dezzle you.
Snarp Electronics Corp.
10 Keystone Place ]
Paramus,N.J.07652 SHA
SHARP’S RT-3388. .
THE FIRST COMPUTER THAT PLAYS MUSIC.

CIRCLE NO. 65 ON READER SERVICE CARD

“Dolby s & regissered trademark of Dolby Laber=orie




Most components
just provide recreation

stareo fifteen band eq

newes: equalize~s, the Stereo Fifteen
hird Cctave Eg-Two great new egs
complete control of your acoustic
de even more creative eontour of

creatlve power ﬁ')r ben:iang shapmg,
.*No matter Fow fine your home cormr-
nt system is,"p~oblems such as Deor room acoustics or
cgram quality mag occur. The Stereo Fiflesn Band Eq
J \'ks you ke contrd! co create the exact scund you desire.

~ The One-Third Octave Eq goes even furiher in provid- -
mg precision cont-oi over your system’s sound. A single
channel unit, its thi-zy-one frequency bands are spaced 1/3
of an octawve apart ¥o give you the most creative power

available at any pries.

Both units featiire a range of —12 20 +-2 decibels on
each band, high slew-rat2 (T¥/micrasecond} and incredibly
wide dynzmic ran better than 100 dB).-The eqgs featurs
.wzlnut sice panels_{rack mounting Fardware also included)
-and are b.ilt wzth nugged, reliable MXR gua ity.

~ Hear them nm at a fine aucio deadl€ér near you, cr
~ write MXRE Innova ans, inc., 247 N. Coodman St., Rochester,
“MNLY. 14607,
In all-af creation, MXR keeps.proziding.
150 distributec i Canada o¥ Mite Electron ¢ Dévelooment Corporafion, Ontario.

Consumer
Products Group
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adapt to them, through a whole host of special
protective procedures involving extra costs,
instead of the other way around.

It might be said that as an avocation hi-fi
has no special properties that make it superior
to hamming or CB’ing. However, the relative
virtues of these various pursuits aside, when
was the last time you heard of an audiophile’s
pursuit of his hobby interfering with a ham or
CB transmission? It seems to me that it ulti-
mately comes down to the greater good for the
greater number.

Nyiregyhazi

® Congratulations to James Goodfriend for
his review of Ervin Nyiregyhazi’s most recent
recording (September). This is by far the most
perceptive and well-written analysis of any
performance—or performer—that I have ever
read.
WiLLIAM L. SWEET
Laurel, Md,,

Generation Gap

® The August STEREO REVIEW contains a
“‘Best of the Month’’ review of the Quintes-
sence rerelease of the Dohnényi Variations on
a Nursery Theme in which Eric Salzman cites
‘“‘the participation of Dohnanyi’s son, the gift-
ed conductor Christoph von Dohnanyi.”” Mr.
Salzman has the relationship wrong by one
generation. Christoph is the grandson of
Ernst von Dohnanyi.
S. DALE LoowMis
Chicago, Il

George Szell

@ I was a bit astounded to read in the July is-
sue that it was James Goodfriend’s opinion
that George Szell’s musical genius rarely
made it onto records. Many of his recordings
provide ample evidence that he was one of the
outstanding conductors of this century. His
recordings of the Brahms symphonies, over-
tures, and Haydn Variations, the Wagner
orchestral excerpts, the Beethoven piano con-
certos (with Leon Fleisher), the late sympho-
nies of Dvorfik and his Slavonic Dances, Bee-
thoven’s overtures and Egmont music (with
the Vienna Philharmenic), Smetana’s Mol-
dau, Janacek’s Sinfonietta, and Prokofiev’s
Lt. Kijé are but a few that most ‘‘experts”
consider truly great music making.
DAviID MICHAELS
Boston, Mass.

James Goodfriend replies: If Mr. Michaels
had heard enough of Szell’s live performances
to be able to compare them with the recorded
ones, he would know exactly what I meant.

Quad Newsletter

® I would like to inform STEREO REVIEW
readers of a society devoted to four-channel
sound which has a monthly newsletter con-
taining information on four-channel equip-
ment, recordings, and developments. The ad-
dress is: 4-Quad, 23757 Canzonet Street,
Woodland Hills, Calif. 91367.
GAry L. HENDERSHOT
Sealy, Texas

STEREO REVIEW
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Phono Cartridges

The phonograph record is a mechanical replica of musical per-
formance. The job of the phono cartridge is to convert complex
undulations of the record groove into an electrical signal.
Here's how the different kinds of phono cartridges compare in
function, performance and manufacture. This chart has been

[

prepared to help you make the appropriate choice for your budget
and music system. The information encompasses the range of
performance.characteristics for each type of cartridge. Data*is
compiled from manufacturers’ literature and the results obtained
at Micro-Acoustics cartridge clinics held throughout the U.S. A,

Performance
Categories

Crystal,
Ceramic

Ceramic or
Crystal —___

Stylus Bar

Moving
Magnet

Magnet Armature

Stylus Bar

Moving Iron

(Similar to Induced
Magnet Type)

Piece

Moving Coil

Stylus Bar

Electret

(Micro-Acoustics
Direct-Coupled)

Microcircuit

Electret

Bearing

' Stylus Bar

Operation Stylus bar moved Stylus bar moved Stylus bar moved | Stylus bar moved Stylus bar moved

Principle by record groove by record groove. by record groove. | by record groove. by record groove.
under heavy Magnet armature [ron armature As coil vibrates Stylus bar vibrates
tracking pressure vibrates between vibrates between through magnetic electrets through
(3-8 grams). Bar’'s | pole pieces, caus- pole pieces, chang- | field, signal is resolver and pivots,
motion bends ing change in flux, | ing reluctance of induced in coil producing signal
crystal element and inducing signal | magnetic path, and | and fed to step-up | which is fed to
causing output in output coil. inducing signal in transformer or microcircuit.
signal. cutput coil. pre-preamp.

Tracking Good to Very Good

Ability Poor to Fair Good to Excellent | Good to Excellent | Very Good to Excellent

Transient Ability

(rise time in

microseconds) 60 to 100 30 to 60 Z5 to 50 20 to 30 17 to 20

Freq. Resp. +=4dB below

Variation Due to | 1000Hz

Loading with (plugs directly into —10dB to —12dB to +1dB over +%dB over

Pre-Amp, Cables | amp input) +6 above 3kHz +4 above 3kHz entire range entire range

Ability to

Perform In

Variety of Works in low- Good to Fair to Fair to Very Good

Tonearms cost units only Very Good Very Good Very Good to Excellent

Ability to Track Very Good

Warped Records | Poor to Good Fair to Good Fair to Good Fair to Good to Excellent

Cartridge Body

Weight 5t 10 grams 6 to 8 grams 5.5 to 7 grams 7 to 11 grams 4 to 5.25 grams
User Replaceable
Stylus Yes Yes Yes Usually Not Yes
Method of Precision Precision
Manufacture Mass Production Mass Production Mass Production Handmade Handmade
Inexpensive Inexpensive Expensive to Moderate to
Cost Range Least Expensive to Moderate 1o Moderate Very Expensive Expensive
90 days to 90 days to 90 days to
Warranty 90 days (iimited) 1 year (iimited) 1 year (iimited} 1 year (iimited) 2 years (full)

* Al cartridges show single channel only

“Micro-Acoustics

8 Westchester Plaza, Elmsford, N.Y. 10523
In Canada, H. Roy Gray Ltd.,Markham, Ont

© 1977 Micro-Acoustics. Corp.
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Three-deck
Tape-switching
Unit from Superex

O Designed to operate with up to three tape
decks, the Superex TSB-3 permits recording
onto any combination of the decks connected
to it from any of the other decks connected
or, alternatively, from the main amplifier or
other signal source. In addition, while dub-
bing from one deck to another, it is possible to
record on a third deck from an external
source. Other possible switching schemes are
described in a comprehensive instruction
booklet. Measuring 6Y4 x 434 x 2% inches, the
TSB-3 weighs approximately 2 pounds. Price:
$49.95.
Circle 120 on reader service card

oo e

From Sweden:
Electronically
Controlied Receiver

O The Audio Pro TA-150 is a fully electroni-
cally controlled receiver containing no mov-
ing parts within the unit. One control knob
covers all adjustable functions—volume, bal-
ance, treble, mid-range, bass, and tuning—
and selector buttons determine which func-
tion the knob controls at any given time. The
receiver is made up of plug-in printed-circuit
modules, with no interconnecting wires as
such. Repairs, when required, are accom-
plished by replacement of circuit cards; no
tuning: or adjustment is needed. Power output
is rated at 70 watts per channel into 8 ohms,
both channels driven, with less than 0.1 per
cent total harmonic distortion. Signal-to-noise
ratios are 100 dB for the high-level inputs, 75
dB for the phono inputs. Power bandwidth is
10 to 100,000 Hz. The TA-150’s tuner section
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has a usable sensitivity of 2 microvolts and a
capture ratio of better than 2 dB. AM sup-
pression is better than 55 dB, and stereo sepa-
ration exceeds 40 dB at 1,000 Hz, with distor-
tion rated at 0.4 per cent for an input of 100
microvolts at 1,000 Hz, mono and stereo. Di-
mensions are 192 x 10% x 412 inches, and the
unit weighs 25 pounds. Price: $995. The Au-
dio Pro line is imported by Intersearch, Inc..
1800 Old Wood Road, P.O. Box 5424, Rock-
ford, Ill. 61125.
Circle 121 on reader service card

Four-way Speaker
System from
Kustom Acoustics

O The ‘“‘Labyrinth’’ by Kustom Acoustics is
a four-way speaker system employing unusu-
al internal cabinet construction said to pro-
vide usable response to about 16 Hz. The four
speakers consist of a 12-inch woofer, 5-inch
mid-range, 134-inch mid-tweeter, and i-inch
tweeter; crossover points are 175, 2,500, and
7,500 Hz, with slopes designed for minimum
phase shift. The three controls to adjust the
relative levels of the higher-frequency drivers
are front-mounted, as are two fuse holders.
The Labyrinth can be used in conventionally
equipped stereo systems or with bi- or tri-
amplification. Impedance, nominally 8 ohms,
ranges from S to 11 ohms. Harmonic and in-
termodulation distortion are both less than 0.3
per cent from S0 Hz up to a 1-watt drive level,
and frequency response is better than 19 to
33,000 Hz +2.5 dB. Power-handling capacity
is 200 watts, with a recommended minimum
amplifier power of 15 watts; a sound-pressure
level of 91 dB measured-at 1 meter on axis will
be produced for an input of 1 watt. The sys-
tem measures 51 x 16 x 16 inches, weighs 165
pounds, and is finished in walnut veneers.
Price: $899. Matching bases with casters are
optional.
Circle 122 on reader service card

New High-output
ESS Moving-cail
Phono Cartridge

O ESS Special Products has recently added
to its Dynavector line of phono cartridges the
Model 10X, a moving-coil unit whose output
(1.8 millivolts for a recorded velocity of 5 cen-
timeters per second) is high enough for it to be
used without a pre-preamplifier or step-up
transformer. Frequency response is 20 to
20,000 Hz =2 dB, and separation at 1,000 Hz
is more than 20 dB. The stylus is elliptical on a
tapered aluminum cantilever; compliance is
10 x 107° cm/dyne, and the recommended
tracking force is approximately 1Y% grams.
The 10X weighs 9% grams and mounts on ¥5-
inch centers. At $120, it is the least expensive
moving-coil phono cartridge in the Dynavector
series.
Circle 123 on reader service card.

New Sansui Amplifier
Accepts Moving-coil
Phono Cartridges

O The AU-919, latest in Sansui’s line of inte-
grated amplifiers, is a *“DC”’ design through-
out its output section and the major circuits of
its preamplifier section. A switch is provided
to permit response down to 0 Hz from the
high-level inputs to the speaker terminals, al-
though excessive direct-current power output
is limited by the speaker-protection circuits.
The AU-919 also has a built-in pre-preamplifi-
er for moving-coil cartridges, a choice of bass
and treble tone-control turnover frequencies,
switchable subsonic filter, loudness-contour

(Cantinued on page 20)
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- The new high in
automotive high fidelity!

The Super Separates by Altus. Here’s power,  And there are also high performance Altus cus-
low distortion, and total flexibilitv in a music sys- tom loudspeakers to round out the most exciting
tem that will take your head places it’s never stereo system on wheels. Visit your Altus dealer
been before. Scund so real, you'll think you can  soon. Come listen and get a new kind of high
touch it. A clean, powerful 40 Watt Pre-Amp/ from the Super Separates by Altus.

Amp 5 Band Graphic Equalizer; Auto Reverse For more information, write to Altus, 6 Main
Dolby® Cassette Deck; and a super sensitive Street, Melrose, Mass. 02176.
AM/FM Stereo Tuner. In dash ar under dash.
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Automatic Radio by

ALUS

Six Main Sireet,
Melrose, Massachuseits 02176
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latest audio equipment and accessories

circuits, and provision for two tape decks and
two pairs of speaker systems. It is rated at 100
watts per channel continuous into 8 ohms
from 20 to 20,000 Hz, with no more than 0.008
per cent total-harmonic or intermodulation
distortion. The slew rate is 200 volts per mi-
crosecond and the rise time 0.5 microsecond.
Frequency response from the main amplifier
input jacks extends from 0 to 500,000 Hz, +0,
—3 dB. RIA A phono equalization accuracy is
+0.2 dB from 20 to 20,000 Hz, and the phono
signal-to-noise ratio (S/N), referred to the rat-
ed 2.5-millivolt sensitivity, is rated at 90 dB.
The high-level inputs’ S/N is rated at 100 dB.
The AU-919 comes with adapters for height-
adjustable rack mounting. Dimensions are
approximately 19 x 634 x 174 inches. Approx-
imate price: $800.
Circle 124 on reader service card

Tangential-tracking
Turntable from Revox

0 Revox has introduced the B790 turntable,
a tangential-tracking design that maintains lat-
eral tracking-angle error within less than 0.5
degree and requires no antiskating compensa-
tion. The B790 replaces the usual pivoted tone
arm with an overhead carrier mechanism; the
cartridge is mounted on a small, lightweight
plate that moves over the face of the record
on precision steel rails. Lateral movement of
the cartridge is controlled by an optical sys-
tem employing a LED and servo electronics
to activate the d.c. drive motor. For removing
or replacing the records, the carrier mech-
anism pivots through a 90-degree arc to a rest
position; when returned to the play position it
locks in place. Control of cartridge.cueing-and
position on the record is by means of pushbut-
tons at the front of the turntable mounting
plate; these remain accessible when the plas-
tic dust cover is closed. To facilitate cueing,
the cartridge is illuminated. The cartridge is
automatically lifted off the record and its out-
put muted whenever the carrier mechanism is
touched.

The 33%4- and 45-rpm-speeds of the quartz-
controlled, direct-drive turntable are accurate
to within =0.01 per cent and are manually
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variable by =7 per cent; the exact playing
speed is shown on a four-digit LED readout.
Wow and fiutter (DIN weighted) are less than
0.05 per cent; rumble is lower than 68 dB. The
factory-preset tracking force of the Ortofon
VMS-20E Mk II cartridge provided with the
turntable is approximately 0.8 gram; other
cartridges may be substituted if desired. The
B790 turntable assembly measures  approxi-
mately 1734 x 54 x 15 inches (the supplied
dust cover is included in the measurement)
and weighs 24V4 pounds. Price $899.
Circle 125 on reader service card

Audio Pro Subwoofer
Has Built-in Amplifier

0 The Model B2-50 subwoofer incorporates
its own amplifier, which is said to have special
impedance characteristics providing a reso-
nance of 20 Hz in a relatively small enclosure.
The woofer operates in the 20- to 200-Hz
range with crossover to the main speaker sys-
tems adjustable from 50 to 200 Hz. Because it
is limited to very low frequencies, at which
sound is presumably not directional, only one
unit is used for each stereo sytem. The special
amplifier can be connected into a speaker line
or between a preamp and amplifier and can be
left in an ‘‘automatic’’ setting in which it is
signal-activated, switching itself on and off as
required. An indicator lamp shows when the
device is on. Two long-excursion 7-inch
woofers mounted facing forward and back
make up the subwoofer speaker complement.
Distortion is less than 3 per cent from 20 to
200 Hz at a 100-dB sound-pressure level
(SPL); the fully adjustable sensitivity is 50
millivolts for a 96-dB SPL.. Measuring 19 x 18
x 17 inches, the subwoofer weighs approxi-
mately 100 pounds. Price: $695. Swedish-
built, the B2-50 is imported by Intersearch,
Inc., 1800 Old Wood Road, P.O. Box 5424,
Rockford, I1l. 61125.
Circle 126 on reader service card

(Continued on page 22)

Micsubishi
€ar Audio
Dealers

CALIFORNIA

DOW SOUND CITY CAR STEREO
San Diego

THE FEDERATED GROUP
West Los Angeles
Hollywood

Westminster

Canoga Park

La Puente

SAN JOSE STEREO TAPE
San Jose

SOUND COMPANY

San Diego

CONNECTICUT

PJ'SINC.

East Harttord

FLORIDA

AUDIO GARAGE, INC.
Winter Park

CONSUMER WAREHOUSE
Jacksonville

LUSKINS HIGH FIDELITY
Hollywood

GEORGIA

BACK DOOR STEREOQ, INC.
Atlanta

ILLINOIS

AUTO SOUND

Skokie

CARH! FI

Downers Grove
CONTROLS UNLIMITED
Arlington Hts.

CUSTOM CAR STEREO
QOak Lawn

THE STEREO SYSTEMS CO.

Aurora

UNITED AUDIO CTRS., INC.
Chicago

INDIANA

HI FI BUYS

Indianapolis

HIGH FIDELITY
Indianapolis.

IOWA

AUDIO ODYSSEY
Davengont

ZUBER'S SOUND AROUND
Cedar Rapids

KANSAS

AUDIO SYSTEMS

Wichita

CUSTOM SOUND, INC.
Wichita |
HAYES SIGHT & SOUND
Hutchinson

XENTUCKY

AUDIO WAREHOUSE INC:
Louisville
MASSACHUSETTS

< & L SOUND SERVICE CO
‘Watertown

MINNESOTA

DAYTON'S

winneapolis

MR. MUSIC MAN
#Moorhead

MISSOURI!
‘NDEPENDENCE AUDIO
Independence

NEW JERSEY

ARMANDS SOUND ODYSSEY
Zherry Hill

AUDIO DISCOUNT WHSE. SALES
West Long Branch
B0UNDWORKS

Greenbrook

NEW YORK

CLASSIC CAR STEREO

Great Neck

NORTH CAROLINA

CAR STEREO DISTRIBUTORS
Raleigh

30UND HAUS

Durham

DHIO

THE SOUND CONNECTION
Canton

PENNSYLVANIA

TEPPER AUTO SOUND
Philadelphia

TENNESSEE

AUDITION

Kingsport

TEXAS

3 & M ELECTRONICS, INC.
Houston

1TAH

INKLEY'S

Balt Lake City

ZCMI

Salt Lake City

WISCONSIN

AUTO RADIO STATION
tladison

SOUND GALLERY
iRacine

MITSUBISHI®

CAR AUDIO
SOUND UsS OUT

STEREO REVIEW
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€ar Audio Components

You're aware of Mitsubishi audio com- speakers for a total car audio system
ponent systems for your home as well as worthy of the name Mitsubishi.
the superior gquality, performance and Now a word about “specs” . .we have

always believed in rating our
equipment’s performance
conservatively. Only
you benefit from
this caution.
“Sound us out”
betore you buy
any other car
stereo system.
You'll be miles

design that goes into them.
Now Mitsubishi engineers
have followed through
with that same “sepa-
rate components”
premise, and we
now want you to
be fully aware of
our new com-
ponent systems

for your car. ahead with
Start with the Mitsubishi.

Ol Peier A lete line of ts, in-dash/under-dash

e B complete line of components, in-dash/under-das

Amplmer and the CJ-20 FM Tuner. Then units and speakers await you at select audio and

choose the CX-21 Auto-Reverse Cassette car audio dealers. Check the list adjacent to this ad

Deck or the CX-20 Cassette Deck. Add for the Mitsubishi Car Audio dealer nearest you.

up to six speakers including a pair of M|TSU SHi®

SX-30 two-way Alumi-Die Cast Enclosed o
CAR AUDIO

©1978 Melco Sales, Inc. SDUND US DUT

Dealer inquiries invited: Contact Melco Sales, Inc., 7045.N. Ridgeway Ave., Lincolnwood, I1l. 60645, 800-323-4216 (Qutside 1il.), 312-973-2000 {Within II1.)
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GRT Presents:

Robert
Angus on the
importance

of record
care.

“No matter how much you've
spent on hi-fi equipment,
chances are that your biggest
single investment is in records.
That alone is a very good
reason for taking as much care
of them as you would a new stereo
turntable or receiver. Another
is the rising price of records,
which means that in many cases
it costs more to replace a worn
or damaged record than it did to
buy it in the first place. Record
care is a simple matter of good
housekeeping and economics.

For the fact is that simply by
keeping your records free of dust,
grease and dirt, putting them
back in their jackets — preferably
in protective liners or
proper storage racks to prevent
warping —when you're not
actually playing them, and
handling gently, you can in
crease the life expectancy of
every one of the records you own
by 50 to 100 percent. If yours is
an average-sized collection,
that’s enough over the course of a
couple of years to buy yourself
a really good pair of head-
phones, or even a stereo
tape deck.”

Robert Angus 1s a noted high fudelity
writer and critic.

The tape and record experts at
GRT now bring you a complete
line of recording care products.

Ask for GRT accessories at

your favorite music or stereo store.

Dustbuster i )

Dustbuster

The economical way to the
finest in record care.

T

DESIGN

We Make It Sound Better

CIRCLE NO. 35 ON READER SERVICE CARD
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Kenwood Expands lts
Cassette-deck Line

O Featured among the new Kenwood cas-
sette decks is the KX-630, a two-head, front-
loading unit incorporating Dolby noise-reduc-
tion circuitry as well as a two-position bias
and a three-position equalization switch for
matching to various tape types. Separate in-
put- and output-level controls are provided,
concentrically mounted for the two channels.
There is also a front-panel headphone jack.
Frequency response is 40 to 13,000 Hz +3
dB, extending to 15,000 Hz with ferrichrome
and chromium-dioxide tapes. Signal-to-noise
ratio without Dolby is 54 dB with CrO, tape;
using the Dolby circuits reduces the. noise lev-
el by as much as 10 dB above 5,000 Hz. Wow
and flutter are 0.07 per cent rms. Weighing
just over 14Y4 pounds, the KX-630 measures
1636 x 16%4 x 13% inches. Price: $275.
Circle 127 on reader service card

Sony Microcassettes
Newly Packaged

0O The Magnetic Tape Division of Sony In-
dustries has introduced a new packaging for-
mat for its 60-minute microcassettes. Each
unit is in its own plastic case, which can be
left separate or easily interlocked with other
cases. These will be sold in packs of three.
Not to be confused with standard tape cas-

only slightly more than 2 inches square on a
side and about Y4-inch thick, intended for use

22

settes, the microcassette is aminiaturized unit,

mainly in small pocket recorders. (The mi-
crocassettes can also be played on a standard
cassette machine by using the Sony MA-40
adapter.) Price: $3.69 each.

Circle 128 on reader service card

Big Brute
Speaker Systems
For the Road

0O From COMM Industries comes the Big
Brute HF 4200 loudspeaker system for auto-
mobile use. The speaker enclosures are all
metal, and each contains a 4-inch woofer and
2-inch tweeter. Frequency response is rated
at 55 to 22,000 Hz. Impedance is 4 ohms, and
power-handling capacity is 50 watts, with 30
watts suggested as an appropriate amplifier
power. Each system measures 8 x 5 x 3 inches
and weighs about 5 pounds. Mounting brack-
ets and hook-up wire are supplied. Approxi-
mate price: $150 per pair.
Circle 129 on reader service card

SAE Preamplifier
For Tape Recordists

0O The SAE Model 3000 preamplifier features
three pairs of tone-control ‘‘sliders’’ covering
the high-, middle-, and low-frequency ranges,
all of which are located in the circuit before
the tape-recorder outputs so that desired fre-
quency-balance adjustments can be made on
tapes as they are being recorded. Also switch-
able into the tape-recording path are 30-Hz,
12-dB-per-octave and 100-Hz, 6-dB-per-
octave filters. Both intermodulation and total
harmonic distortion at all levels up to rated
output are 0.02 per cent. Phono signal-to-
noise ratio is 72 dB referred to a 10-millivoit

(Caontinued on page 24)
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Up to now you had o choose
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Technics MXII Senes The S[*FSDO ":GUTOMGTICi =
the SL-1400 MKI' semi-automatic ond lhe SL-'ISOO
MKIF manual. '

You expect a quartz fumtable tc give
ungcralle'ed speed accuracy And thess do. What
you didn’t expect were all the other adventages
Technics totally quartz-controlled direct-drive
sysTem gives you. J

Like torque rhat cuts buildup time to an
incredible 0.7 seconds. And of the some time
maintains 0% spesd fluctuaklions with Ioads up
to 300 gms. That's equivalentto 150 tonearms
tracking ct 2 gms. each.

And that's not all. Technics MKII Series adds
quartz aczuracy o whatever gitch variation
you desire. In exect 0.1% inzrements. At the
touch of 6 button. And instcntaneously

The Tumt bie:!
ao

U_WC] nted

displayed by Ihe front-pdne EDs =
__Anc ho que advantage of all that accuracy,

- Technics 1as dlow-mass S- shaped unive-sal tonearm

that’s so accurate, friction is down to 7 mg. (vertical
and horizontal).

Technics MKII Series. Compare specifications.
Compare quartz. And you'll ~ealize there’s really no
csmparison.

MOTOR: Brusnless DC motor, quartz-controll=d
phase-locked servo circuit. SPEED: 332 and 45 REM.
STARTING TORQUE: 1.5 kg - ecm. BUILDUF TIME:

G.7 seconds ( = 90° rotation) to 33¥: RPM. SPEED
CRIFT: W thin £0.002%. WOW & FLUTTER: 0.025%
VWRMS. RIUMBLE: —78 dB. PITCH VAR ATION: + 9.9%.

Techrics MKIl Series. A rare combination of
avdio tachnolegy. A new standard of audio
excellenee.

o (-] s
Technics
_ Professional Series
CIRCLE NO. 80 ON READESN SERVICE CARD




details..A DIFFERENT KIND OF RECORD CLUB

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

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

Look at these benefits:

TREMENDOUS SAVINGS

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

DISCOUNTS OF 43% TO 73%

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

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

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 Cfub 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 GD Y D Y S D P W G e T e

DISCOUNT MUSIC CLUB, IN(. 9-1278 1
= 650 Main Street, New Rochetie,N.Y. 10801 :.
] ]
1 NAME :
1
] ]
0 ADBRESS. [ ]
1 ]
| ]
§cITY []
] ]
[ ] ¥
B STATE b4l [}

T ———————————_
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input. From 20 to 20,000 Hz the Model 3000’s

frequency response is flat within +0.25 dB.

Dimensions are 5% x 19 x 3% inches, and the

unit weighs 10 pounds. Price: $350. Solid wal-

nut side panels are available as an option.
Circle 130 on reader service card
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Record-cleaning
Equipment from GRT

O As part of its new line of record and tape
accessories, GRT Design has introduced the
ARCP-402 Record Maintenance Kit. Included
are a record-cleaning solution and a special
spray applicator with brush, a stylus mirror,
stylus cleaner, and a booklet on record care.
The kit price is $15.95; the various items in-
cluded are also available separately.
Circle 131 on reader service card

High-power
integrated Amp
From Rotel

O At the head of Rotel’s new line of integrat-
ed stereo amplifiers. is its. RA-2040, rated at
120 watts per channel from 20 to 20,000 Hz
with both channels. driven into 8 ohms. De-
pending upon output level, the amplifier oper-
ates in either a class-B or class-A mode, with
switching between modes governed by inter-
nal circuits. Other features include LED pow-
erindicators in a bar-chart arrangement and.a
built-in head amplifier for use with low-output
moving-coil cartridges. Also incorporated are
split power supplies and front-panel controls.

24.

to adjust phono-cartridge loading. Total har-
monic distortion is no more than 0.01 per cent
at rated power from 20 to 20,000 Hz, and in-
termodulation distortion is also no more than
0.01 per cent. The tone controls provide 10 dB
boost or cut at 100 and 10,000 Hz. Dimensions
are approximately 19% x 6 x 16% inches;
weight is 4814 pounds. Price: $830.
Circle 132 on reader service card

Three-way Zenith
Speaker System

O As part of its new line of stereo compo-
nents, Zenith has introduced the: MC4000
‘‘Allegro,”” a three-way tuned-port system
employing a 12-inch woofer, a 5-inch cone
mid-range mounted in. a sub-enclosure, and a
horn tweeter with a 3%4-inch mouth. Crossov-
er frequencies are 600 amd 2,000 Hz, and
front-mounted continuously variable controls
are provided for both the mid-range and
tweeter. Frequency response is 35 to 20,000
Hz; impedance is a nominal 8 ohms. Max-
imum power-handling capacity is rated at 100
watts continuous, and the system will pro-
duce a sound-pressure level of 95.5 dB at 1
meter when driven with 1 watt. The MC4000
measures 27% x 1678 x 12 inches and weighs
just over 45 pounds. Price: 8499 per-pair.
Circle 133 on reader service card

Lafayette's 1979
Product Catalog

[ Lafayette Radio Electrenics has published
a 1979 product catalog, the: first new listing of
its complete line in two years. The. 172-page
catalog has photos and descriptions of over
5,000 hi-fi, CB, and other consumer-electron-
ics products. Itis-available at Lafayette stores
or free on.request from. Lafayette:Radio Elec-
trenics. Corporation, 111 Jericho Turnpike,
Syosset, N.Y_ 11791.

(Continued on page 28)
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EQUALIZERS...
PREAMP-EQUALIZERS...

(%Wm CLASS "H” AMPLIFIERS ...

“THE PERFECT PREAMPS" - OCTAVE-WIDE TONAL CONTROLS, PLUS PUSH-BUTTON SIGNAL-
PROCESSING PATCH-PANEL, FOR OPTIMUM FLEXIBILITY IN PROGRAMMING, SWITCH&NG,
PLAYBACK...
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GN,‘L PFOCESSORI PREAMP SPaso2

MADE

SP4002 FEATURES: INUS.A.

[J Dual 10-band =+ 15 dB Equalization

[ Zero-Gain/LED Level Balancing

1 Sub-Sonic Filtering—15 Hz

[0 Variable Cartridge Loading

(J Variable 47K/100 Ohm Phono Impedance
[ + 20 dB Phono Level Adjustment

O Zero-Detent Slide Potentiometers

(1 19" Rack Mount Brushed Aluminum Black
& Silver Overlay Panels

[ Front Panel Tape Inputs & Qutputs

[J Includes Environmental Test Record

[J Computone Charts for “EQ" setting

[J Moving Coil Cartridge Inputs

[J Four Mono Phono Preamplifiers

] Three-way Tape Dubbing

[J Two Amplified Headphone Outputs
[J Two External Processing Loops

[J Stepped Level Control

fM/l{Wm

'SIGNAL PROCESSOR/PREAMP SP4002

The new SP4002 SIGNAL PROCESSING Preamplifier is the most flexible
preamplifier available. Its PUSH-BUTTON PATCHING capabilities are endless.
The SP4002 was designed for those audiophiles who take a “HANDS ON"
approach to their equipment. For tanal flexibility, we have included TWD
TEN OCTAVE GRAPHIC EQUALIZERS. For the tape enthusiast, the SP4002 is
capable of handling up to three tape recorders with THREE WAY cubbing
control. Along with this are TWO SIGNAL PROCESSING LOOPS for added
accessories, a subsonic filter and stereo/mono mode switching. Qur unique
CARTRIMATCH® phono preamplifier design allows the use of two moving
coil cartridges without head amplifiers and ADJUSTABLE CARTRIDGE
LOADING on phono 1 and pheno 2 from 50 fo 800 picofarads. Again the
Soundcraftsmen tradition of “affordable separates™ is continued.

& OUIREYARE CONNICTED iM MEADIWOME. | FIONT PANSL PLUGtn SUITES LINEEY

TARE 2 T .
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NEW CLASS "H" 250 w.Amps... PE2217-R Preamp-Equalizer.

SROCHURE g

BROCHURE |

1S

Includes TEST REPORTS, B _ SSHOEl

complets specifications, (B2 % p\mers
Class "+ amplifierENGI- if_.‘-T

NEERING REPORT, EQ
COMPARISON CHART, and
the "WHY'S & HOW'S” of
equalization—an easy-fo-

Now the PE2217, rcted “STATE-OF-THE-ART” and

The new CLASS “H“ ANALQG logic \lari-Portional®  “BEST-BUY” in magazine Tast Reporis is avaiiable

circLit"with AUTO-CROWBAR protection circuit,
input level confrols, adjustable range meters, main
and remote speaker selection, clipping indicators,
VARI-PORTIONAL® indicators ard speaker
protection. 250 watts RMS minimum p/c 20-20KHz
@ 8 ohms, less than 0.1% THD. T..\v. better than
0.02%. NON-LIMITED output assures crisp clean
peaks. 3 models, From $649.

as the PE2217-R ir rack silver-black form as a
matching mae for our new amplifier. With the
control flexibility of pushbutton-patching for rape
moni-oring and tape dubding between two or
three machines togzther with tape and prog-am
discrete-octave equalization, the PE2217-R is the
MOST POWERFUL and FLEXIBLE Preamp available
at$549.00
CIRCLE NO. 70 OM READER SERVICE CARD

SOUNDCRAFTSMEN U.S.A.: Santa Ang, CA 92705 ¢« CANADA: 5440 Maingae Rd., Mississauga, Ontarie

understcrid explanation of the relationship of acous-
tics fo your environment. Also contains many unique
IDEAS o7 "How the Soundcraftsmen Equalizer can
measurctly enhance your listening pleasures,” “How
typical -oom problems can be eliminated by Equali-
zation,” and a 10-POINT "DO-IT-YOURSELF” EQ evalu-
ation check!'st so you can FIND OUT FOR YOURSELF
WHAT EQ CAN DO FOR YOU!

All prices and spzcifications subject to change without notice



What do you get when you put

carbon¥ibre herfe;

foamed conc%cre,

and rubber here?

ADC is in the business
of building breakthroughs.

First, we brought you the
innovation of the low mass
cartridge. Then the remarkable
computerized Accutrac® turn-
tables. Next, the State-of-the-Art
Low Mass tonearms.

And now, our engineers have
combined the latest advance-
ments of tonearm technology and
turntable construction to reduce
mass and resonance to new lows.

Result: new benchmarks of
high performance.

Finally, the integration of a
carbon fibre design tonearm. The
famous ADC LMF Carbon Fibre
tonearm was the model for the
sleek black anodized aluminum

tonearm found
on the ADC 1700DD.

In fact, until now you had
to make a separate investment in
an ADC tonearm to achieve this
level of performance.

A level of performance never
before available on an integrated
turntable.

It is statically balanced with
a lead-filled decoupled counter-
weight, and the headshell is
molded carbon fibre, long known
for its low mass to high tensile
strength ratio.

Furthermore, the headshell
is connected to the arm with gold
plated computer terminal pins.
And the main bearing cradle is
made of sintered aluminum. The
pivot system utilizes micron pol-
ished instrument bearings which
are hand picked and matched
perfectly to both the inner and
outer races, for virtually friction-
less movement.

CIRCLE NO. 20 ON READER SERVICE CARD

The viscous cueing

is a gentle 4mm/sec., and the
tempered spring anti-skate
adjustment is infinitely variable
to 3.5 grams.

The design, the materials and
the details interact to provide
incomparable performance for a
tonearm on an integrated turn-
table system.

In fact, the tonearm alone is
worth the price of an ADC 1700DD.

Finally, resonange conquered.

The technical know-how that
conquered the problems of the
tonearm mass, also conquered the
problems of turntable resonance.

The ADC 1700DD reduces
resonance to levels so negligible
they are virtually nonexistent.

The achievement lies in the
innovative construction formula
for the turntable base that
incorporates the latest advance-
ments from European engineers.

The base is constructed with
two dissimilar materials that are
resonance-cancelling. First, the
outer frame of the base is molded,
and then a composition of foamed
concrete is injected to absorb and
neutralize resonance and feedback.




Beyond even this
foamed concrete anti-
resonance breakthrough, the base
is isolated by energy absorbing,
resonance-tuned, rubber
suspension feet.

This is as close as technology
has ever come to defying the
physical laws of resonance.

The motor in the ADC
1700DD is also present standard
of excellence: Direct Drive Quartz
Phase-Locked Loop. The quartz
is used in the reference oscillator
of the motor.

making instantaneous correc-
tions. Even when out of the Quartz-
Locked mode, the optical scanning
system keeps drift at below 0.2%.
In fact, to check the speed at a
glance, we've engineered the
1700DD with a pulsed LED strobe
display for your convenience.
Low-mass. Low-resonance.
High performance.
What is the result of all these
breakthroughs? Pure pleasure.
The pleasure of enjoying your
favorite music with less distor-
tion and coloration than you may
have ever experienced before.
Now you can truly appreciate the
integrity of the original recording.

An electronic phase
omparator constantly mon-
itors any variance in the speed,

e

Our engineers have
reduced record wear and
music distortion to a point where
rumble is —70d4B Din B, and Wow
and flutter less than .03% WRMS.

In the history of audio tech--
nology, significant breakthroughs
have been made over the past four
years with the development of
Quartz Lock Direct Drive, carbon
fibre tonearm design, foamed con-
crete anti-resonance construction.
Andnow, ADC is the first to bring
them all together in the 1700DD.
We invite you to a demonstration
of this and the other remark-
able ADC turntables at your
nearest franchised ADC dealer.

Or, ifyou'd like, write for
further information to: ADC
Professional Products, a division
of BSR Consumer Products Group,
Route 303, Blauvelt, N.Y. 10913.

Low-mass. Low-resonance.
We think you’ll be highly interested.

Distributed in Canada by BSR (Canada) Ltd., Rexdale, Ont.
2Accutrac is a registered trademark of Accutrac Ltd.




A tape offer
that sounds
as good as
the tape.

9
and get one free.

A lot of tape companies
can make you an offer that
sounds like this.

But not tape that sounds
like this.

Because our new Maxell
UD cassette should be con-
sidered among the world’s
finest recording tape.

You see, Maxell cassettes
are built to higher standards
than necessary. They're de-
signed to give you recordings
free of noise, dropouts and
trouble.

So buy three Maxell UD
20's, and get a UD 60. Free.

If you think our offer
sounds great, wait till you
hear our fape.

mnaxe M0

*Available ot participating Maxell dealers.
Ofter expires December 22, 1978.
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New Products

latest audio equipment and accessories

Roadstar Receiver
For Autos

00 Among an extensive new Roadstar line of
audio equipment for automobiles is the
ARS-2200U, an in-dash cassette player and
AM/stereo-FM radio combination. The deck
features an automatic end-of-tape stop mech-
anism with indicator lamp and automatic ra-
dio cutout on insertion of a cassette. The tun-
er section incorporates an FM muting switch
and a local/distant (DX) sensitivity switch.
Tape speed is accurate to +2, —1 per cent,
and wow and flutter are less than 0.25 per
cent. Signal-to-noise ratio is better than 45
dB, and distortion is less than 2 per cent. Us-
able sensitivity of the FM tuner is less than 2
rV for 30 dB quieting, and stereo separation
is better than 30 dB. The amplifier power out-
put is 5 watts per channel continuous, rated at
a distortion of 10 per cent, and frequency re-
sponse is 50 to 13,000 Hz. Dimensions are 7 x
134 x 5V4 inches; the unit will fit most Ameri-
can-made cars. Weight is just over 42
pounds. Price: $199.95.
Circle 134 on reader service card

Akai’'s New Portable
Video Recorder
System

O The VC-300 black-and-white camera, the

VT-350 recorder, and a three-inch monitor
comprise a new portable Ys-inch video-cas-
sette system from Akai. The camera features

' a C-mount, 8:1 zoom lens, detachable elec-

tronic viewfinder, and built-in omnidirec-
tional microphone. The recorder incorporates
a speed-control knob that permits tape play-

28

back to be slowed to any speed or frozenon a
single frame. The detachable monitor in-
cludes a speaker so that tapes can be seen and
heard in the field; they can also be viewed on
any standard TV monitor via an optional r.f.
converter. The system operates on rechargea-
ble lead-acid gel batteries or with an a.c.
adapter, both of which are included, as is a
shoulder strap for the recorder. The VT-300
videocassette tape recorder uses special Akai
cassettes, measures 5 x 93 x 11%2inches, and
weighs 1114 pounds without batteries; the 8 x
245 x 6Y%2-inch VC-300 video camera weighs
1% pounds. System price: $1,795.
Circle 135 on reader service card

Osawa Intoduces
Phono Cartridges

O Osawa’s 0S-100MP, OS-200MP (shown),
and OS-300MP are induced-magnet stereo
phono cartridges that use moving permalloy
yokes and cobalt magnetic structures as their
generating elements. All employ a synthetic
Butyl-rubber damping system for the stylus
assembly, and al} models in the series also
have polished nude diamond tips. The OS-
100MP has a 0.6-mil conical tip with an alumi-
num cantilever, while the OS-200MP uses a
0.3 x 0.7-mit elliptical stylus. The elliptical
stylus of the OS-300MP is mounted on a car-
bon-fiber cantilever said to provide greater ri-
gidity and lower mass. Frequency response
for all three models is rated at 20 to 20,000
Hz, channel separation is 25 dB at 1,000 Hz,
and recommended tracking forces are be-
tween 1.5 and 2 grams. The OS-100MP is
priced at $35, the OS-200MP at $65, and the
OS-300MP at $100.
Circle 136 on reader service card

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

Recent fluctuations in the value of the dollar will have
an effect on the price of merchandise imported into this
country. Please be aware that the prices quoted in this
issue may be subject to change.
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Our theory sounds fantastic.

In an industry where trial and error methods are com-
mon, the Koss Theory of loudspeaker design may seem
out of place. But once you hear the unmatched Sound
of Koss in the new CM 1020 loudspeaker, you’ll know
our computerized theory helped make the optimum 3
bandpass speaker a reality.

The Koss Theory eliminates the guesswork in
speaker design by selecting parameters for the best
possible performance. That’s why every part of the
CM 1020 works superbly both alone and as part of
the whale.

The dual ports, for example, enhance the woofer’s
front sound waves and dampen excessive woofer move-
ment. There are two ports instead of one because two
allow for improved cabinet tuning and greater struc-
tural stability. This added stability keeps the cabinet
walls from beginning to flex causing unwanted sound-
waves.

The port-augmented 10-inch woofer is a special de-

©1977 Koss Corp-.

sign that provides a 3dB gain in electrical efficiency
and a 3dB down point of 31 Hz while offering maxi-
mally flat response over the low bandpass. To capture
all the presence and musical energy from 300 Hz to
3.5 kHz, the CM 1020 features a performance synthe-
sized 4}%-inch midrange driver. Handling the high
bandpass is a 1-inch dome tweeter linked to a unique
acoustic transformer. This Koss tweeter produces the
highest energy output and lowest distortion of any
I-inch direct radiator tweeter on the market. Finalily,
to unite all these outstanding elements, Koss developed
a unique, seamless crossover network.

Though we’ve tried to describe the superiority of
the Koss CM 1020, nothing can match the thrill of a
live performance. Ask your Audio Dealer for a demon-
stration, or write to Fred Forbes c/o the Koss Cor-
poration for a free brochure of Koss CM loudspeakers.
After experiencing the CM 1020, you’ll agree: hearing
is believing.

IKOSS CM 1020 SPEAKER SYSTEM
hearing is believing”

KOSS CORPORATION, 4429 N. Port Washington Ave , Milwaukee, Wisconsin 53242
Kess International/London. Dublin, Paris. Frankfurt - Amsterdam - Koss Limited/Ontario - Koss K.K./Tokyo
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Tandberg
Presents
ACTILINEAR
Recording

Open reel & cassette recorders can
no longer be looked upon as add-on
units in today’s extremely sophisticated
high fidelity sound systems, but rather
as components within a total system
with performance capability as techni-
cally advanced as all other components
of that system.

In order to achieve this, Tandberg has
developed a completely new tape re-
cording technology known as the AC-
TILINEAR (Patent pending) System, the
'only recording technology available on
the markettoday that can fully exploit the
new high -coercivity metal particle re-
cording tape being developed.

Rec. amp
transconductance

Equalamp. converter

Record
head

Tvarl

More pertinent right now is the fact
that Tandberg’'s mew ACTILINEAR Sys-
tem, when used with the soon-to-be-
available metal particle tape, offers per-
formance paréeémeters approaching
those of expetimental PCM technology,
yet is compatible for playback on all
existing tape recorders.

In conventional recording systems,
the summation of record & bias current
in the record head is done through
passive compcnents, leading to com-
promise solutions which have their dis-
tinct and pronounced weaknesses.

Tandberg engineers have developed
a new recording technology without
compromises. In the new 'ACTILINEAR
System, “the passive components have
been replaced with an active Transcon-
ductance amplifier. Among the benefits
of this new approach are:

e Up to 20 ¢B more headroom

® | ess intermodulation due to Slew
. Rate limitation

e Improved electrical separation and
less interfererce between the bias oscil-
lator and record amplifer

e No obsolescence factor — uséable
with any type of tape, available now orin
years to came

With its unequalled 30 year tradition
in tape recorder technology, Tandberg
has always been recognized worldwide
for its quality products. And now, with the
superior performance advantages of the
ACTILINEAR System in Tandberg’s new
TD 20 A open reel deck, as well as the
TCD 340 A and TCD 340 AM-cassette
decks, you will for the first time be able to
achieve tape recorder performance
capability equal to or better than all other
components in a sophisticated sound
system.

. Tandberg of America, Inc., Labriola
Court, Armonk, N.Y. 10504

TANDBERG =—==
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fludio Q. and A.

Technical Director Klein

wrestles with the knob

of an oversize mock-up of
Jensen’s new car receiver. |

‘Speaker Specs

Why is it that systems ranging in price
« from $40 up to about $400 all seem to
have pretty much the same specifications?
And why do so many manufacturers try for or
claim a flat frequency response for their speak-
er systems when we all know that today’s re-
cordings don’t even come close to having a flat
response? Specifically, if the engineers are us-
ing a particular brand of speaker to monitor
the recording process, why should the manu-
facturer of another speaker expect it to re-
produce the program accurately?
HENRY A. FAEROE
Carmel, Calif.

Although the impedance, crossover
. points, and power requirements are
also usually specified in speaker ads, I assume
that frequency response is the ‘‘same speci-
fication”” being referred to. A manufacturer’s
claim that a speaker has, for example, a re-
sponse from 30 to 15;000 Hz might mean only
that an audio signal between 30 and 15,000 Hz
will cause the speaker to ‘‘respond’’ in some
way. It might twitch inaudibly at low frequen-
cies and distort terribly at the highs—but it
would ‘“‘respond.’’ For a speaker’s frequency-
response specification to be meaningful, it
must not only be given in terms of +x dB but
must also include both on- and off-axis out-
puts. And even if such a ‘‘family of curves”
were available for a given speaker system, it
would not provide all the information needed
to judge the overall reproducing quality of the
system.

The premise of the second question is that
recording companies produce discs that are in
some way frequency equalized to sound best
over their specific monitor speakers. Assum-
ing that this is true, it would then follow that
the home listener would hear the ‘‘flattest’
response when the discs are played back
through speakers that are the equivalent of
those monitors. However, this is pursuing a
will-o’-the-wisp, because we have no way of
knowing what the engineer(s) involved heard
as ‘‘flat.”” nor can we know what other fre-
quency-response aberrations are added else-
where in the recording/playback process.
Logically, therefore, what is required of a
home speaker system is as flat a frequency re-
sponse as possible—which, by and large, also
implies a good transient response. To some
degree, the sound of such a speaker can be
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adjusted—by amplifier tone controls—during
playback to compensate for any frequency-
balance peculiarities injected by the recording
engineer. Although, in truth, the tone controls
on most amplifiers do not have the flexibility
required to make precise frequency adjust-
ments, the multiband equalizers now avail-
able (as individual components or built into
receivers, preamps, or amplifiers) certainly
can provide any compensation a disc might
require.

In any case, a recording engineer who ad-
justs the frequency balance of a disc using a
non-flat or otherwise oddball monitor speaker
is running the risk of ending up with a disc
that won't have the right balance on most
loudspeaker systems.

Advertising Gimmicks

I think STEREO REVIEW should protect
Q. the consumer against advertising gim-
micks. For example, why do receivers have a
loudness switch? It seems ridiculous that we
see advertisements for super-sophisticated
PLL, FET, and MOSFET circuits and yet
have to put up with gimmicks that color our
music. Don’t you agree?

ROBERT GRAHAM
Gaylord, Minn.

1 agree with your premise, but not with
A. the specific example you use to illus-
trate it. An amplifier’s loudness-control func-
tion, in my view, is a trivial feature that for
many technical reasons, both electrical and
psychoacoustic, seldom achieves its avowed
purpose: compensation for the ear’s natural
low-frequency response loss at low volume
levels. But if it is well designed (they seldom
are), a loudness control is certainly not a
“‘gimmick.”’

As far as protecting the consumer is con-
cerned, I don’t see how I could decide for
anyone else whether a particular function or
feature is a usebess ‘‘gimmick’’ or a useful
convenience. It abviously depends on the atti-
tude of the owner of the equipment whether,
say, multiband tone controls, an assortment
of tone-control turnovers, complex tape-input
switching, LED: readouts, power meters, or
what not else are useful, fun, or merely sales
gimmicks. On the other hand, I do have
strong opinions about a few features found in

(Continued on page 36)
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The Toyota Celica. We introduced it last year as the car of the 80's
Since then the Celica has been praised, bought and, it seems,
even copied. If you want your money’s worth and more in a
Grand Touring machine, see the car of the 80's.

The Toyota Celica. It's a car you can live with
for along time.

% A GT for the years to come. Not only is the Celica designed to carry you into tomorrow,
A it's built to last the trip. Welded unitized body construction helps keep it tight and practi-
cally rattle free. Extensive rust inhibiting processes help preserve body integrity.
@ And the MacFherson strut front suspension, power assisted front disc brakes, and

8 5-speed overdrive transmission will make the trip to the future fun.

¥ A car for today. The Celica is comfortable, dependable and very well equipped. The
¥ driver is cradled in afully reclining bucket seat with an adjustable lumbar support. The
" Celica GT wows your ears with AM/FM MPX Stereo radio sound—all standard. And your
feet are cushioned with wall-to-wall carpeting. The 1979 '
Toyota Celica. The excitement of things to come,
a better standard of driving today.
That's Toyota value.

THE CELICA CT UFTRACk TOYOTA

©1979 Toyota Motor Sales, U.S.A.. Inc
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l (The greatest jazz collection ever issued! )

RECORDS

@IAE

The original recordings on your choice of
12"’ LPs, tape cartridges or cassettes.

_ N Audition
Sl \  LOUIS ARMSTRONG
g ., for 10 days FREE!

Mail order card
today!

" FREE with purchase
_ of your first album!
WHO'S WHO OF JAZZ | J

» John Chilton’s definitive book telling you who played what,
wath whom and where ¢ $10.95 comparable value * Approx.
. 400 pages * 135 new entries ¢ Special TIME-LIFE RECORDS
edition available nowhere else PLUS special bonus with this and
each further album: frameable, full-color portrait of every artist!



Now hear Louis & Bessie, Benny & Bix, the Hawk,
the Duke...flawlessly reproduced in sound so
clear, you've got to hear it to believe it!

Now, TiMe-LIFE RECORDS America’s most original music
introduces a spectacular As a result, you'll hear what makes jazz the
recording project: GIANTS sweetest, saddest, happiest, most original and
2 OF Jazz—featuring such leg- important music America ever created. And
endary artists as Louis Armstrong,  from Duke Ellington’s evocative Caravan to
Billie Holiday, Coleman Hawkins. Duke Coleman Hawkins' matchless Body and Soul,

Ellington, Bix Beiderbecke, Earl Hines, plus  Bix Beiderbecke’s brilliant Riverboat Shuffle to
the great guitarists, clarinetists and pianists in Billie Holiday's sassy Miss Brown to You, you'll

a callection that virtually. nobody in the world hear jazz the way it must have sounded to the

could duplicate. immortal men and women who originally
Vintage recordings from many labeis created it during the Golden Age.

Drawing on vintage material from such labels -

as Vocalion, Bluebird, OKeh, Brunswick, Hear the immortal Louis Armstrong in

Gennett, Victor and Columbia, these albums 40 of his greatest original recordings

present the greatest original recordings of FREE FOR 10 DAYS!

those legendary performers—including many Dipper Mouth Blues (1923). Copenhagen (1924); Cake Walking Ba-

that are virtually unobtiinable, and some that Oéegfyom, Home, Sif Bucker Blizs, Gold ipjHand Blues; My Hears

¥ (1925); Heebie Jeebies, Georgia Bo Bo, Cornet Chop Suey, Static
were never issued. Strut (}926), Wild Man Blues, Potato Head Blues, Ory’s Creole

In bfi“ianﬂy restored monaural sound Trombone, I'm Not Rough, Savoy Blues, Willie the Weeper (1927);
i West End Blues, Tight Like This, Muggles (1928), Knockin’ a Jug,
Each of these recordings has been reproduced || Dalias Biues, Ain’t Misbehavin’, That Rhythm Man, Mahogany Hall

in the original monaural sound...n¢ electronic Stomp, (What Did 1 Do to Be So) Black and Blue, Some of These Days

T gina : ‘ha 1 T elimi di (1929); My Sweet, Sweethearts on Parade (1930), When If's Sleepry-
BIIIIIIGRIEZRNORICCIANNCIIN (To eliminate dis- Time Down South, Star Dust, Blue Again (1931); Some Sweet Day
tortion and let the authentic sound shine (1933); Song of the Vipers, On the Sunny Side of the Street (1934);

When the Saints Go Marching In, Jubilee (1938); 2:19 Blues, Marie

through, engineers at Columbia Records (1640): Penies from Heaven (1947). That's for Me (1950),

developed a system of restoration unparaileled

in the industry. And that's the system we've If the order card is missing, please mrite to:
used to restore the hundreds of classic record- Time-Lire REcorps, Time & Life Bldg.,
ings in Giants OF Jazz) - Chicage, Illinois 60611,

TIME
NEW from

RECORDS %

Every magnificent album in
Giants OF Jazz includes:
® Three LP records, produced in

authentic monaural sound (or eight-
track tape cartridges or cassettes) . ,.Q

® Up to 40 classic selections, many of }‘,

them rare, some never issued before.
® A handsome 48-page biography and \}\%
; £}

discography.

® Each album $19.95* plus shipping
and handling, on a 10-day free
audition basis, shipped every other
month. Tape cartridges and cas-
settes $2 extra.(*$24 .95 in Canada)

® A separate, frameable full-color i
reproduction of the cover portrait. i
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Sonic
Exuberance and
Musical History
in a Digital Disc!

fFREDERICK FENNELL

i THE CLEVELAND SYMPHONIC WINDS

HOLST: Suite No.1in E-flat + SuiteNo.2in F
i #HANDEL : Music for the Royal Fireworks
¢ BACH: Fantasiain G

!
i
SPECIAL EDITION AUDIOPHILE RECORDING

TELARC DIGITAL No. 5038 $14.95

The place: Severance Hall in
Cleveland, Ohio, highly respected for its
superb acoustics. The date: April 4 and
5, 1978. Fifty nine musicians, including
the entire reed, brass, and percussion
sections of the Cleveland Orchestra,
gathered to participate in a unique and
significant first symphonic ensemble re-
cording using a sophisticated new method
of digital recording.

The music, by Bach, Handel, and
Holst, was symphonic band music at its
most exciting. The Cleveland Symphonic
Winds were conducted by the leading
figure in wind music today, Frederick
Fennell. His early recordings on Mercury
with the Eastman Symphonic Wind
Ensemble helped launch the hi-fi era, and
are still treasured by collectors. But the
consummate artistry of the Cleveland
Symphonic Winds under Fennell’s direc-
tion in this session must be heard to
be believed.

From the gleaming sound of the
piccolo to the solid impact of the concert
bass drum...from pianissimo to triple
forte. .. this recording is a major mile-
stone for both music and recording. The
reaction by the musicians themselves,
on hearing the playback, was best sum-
med up by Frederick s :
Fennell himself (as
quoted in High
Fidelity): “I’m glad
to have lived long
enough to have
recorded thar kind 1 o~ |
of sound!” A & ]

No matter what type of system you
own, this record will sound impressive,
‘both sonically and musically. And the
better the system the better the sound...
and the more complete the musical
experience. A new era in digital record-
ing is waiting for you today at your
Audio-Technica dealer or wherever the
very finest records are sold.

audio-technica.

INNOVATION o PRECISION 0 INTEGRITY
AUDIO-TECHNICA U.S., INC,, Dept. 128F-3
33 Shiawassee Avenue, Fairlawn, Ohio 44313
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Audio Q.and A. . . .

some equipment simply because, aside from
providing sales features, they just don't work
very well. For example: those ‘‘scratch’ or
high-frequency filters that have an ineffective
6-dB-per-octaverolloff; power-level indicators
with 50 per cent error; headphone jacks that
won't drive any commonly available head-
phone; AM-tuner sections that have unneces-
sarily limited frequency response; and speak-
er systems that employ oversize woofers for
sales appeal when smaller ones would work
better in the size of cabinet used. These (and
I'm sure my readers could name others) are
the true sales ‘‘gimmicks,”’ and the only truly
workable defense against being taken in by
them is a genuine understanding of the whys,
wherefores, and especially the technology of
hi-fi equipment.

Record Regrind

I've heard that ‘‘regrind’’ is used in mak-
. ing some records. What is it, and does
it hurt fidelity?
SusaN FORREST
Woodstock, N.Y.

Not too long ago, a vinyl shortage result-
« ed from the oil shortage, and it became
public knowledge that the situation was forc-
ing record-pressing plants to use increasing
amounts of ‘‘regrind’’ in their new discs. Re-
grind is recycled vinyl that has already been
through the pressing process and existed as
part of a record for at least a short time.
Among record producers, regrind is a dirty
word. For them to acknowledge the use of re-
grind is akin to admitting to practicing at least
four of the available seven deadly sins. De-
spite the frequency of the practice, no one
cares to confess to it publicly.

The not-so-raw material for regrind comes
from two major sources: (1) vinyl waste and
defective discs from the pressing line, and (2)
returns, defective or otherwise, from record
distributors. Late in January several years
ago, I visited an enormous record-pressing
plant located on the New Jersey-Pennsylvania
border. At one point in my guided tour we
went by a storeroom with thousands of
Christmas-oriented records crammed into
barrels and cartons and overflowing in loose
heaps on the floor. The scattered discs bore ti-
tles with every tie-in to Christmas and music
that a corps of inspired merchandisers could
come up with. (If such performers had been
around at the time, I'm sure I could have
found several dozen copies of ‘*Alice Cooper
Sings the Best Loved Christmas Hymns’’ or
‘‘Have a Punk-Rock Xmas’ amidst the
mess.) It seems that company policy was to
saturate the shops with Christmasy one-shots
and take back the unsold discs when the
Christmas buying season ended. The vinyl
content of these returned discs was destined
to become regrind and to be thus recycled for
a less-seasonal sales effort.

How do regrind additives affect the sound
quality of virgin viny1? I'm told the result is an
increase in noise level due to contamination
by whatever nonvinyl elements find their way
into the mix. The contaminants can be any-
thing from pieces of label that survived the re-
moval process to a salami sandwich that fell

into a vinyl scrap barrel during a lunch break.
Although the characteristics of the vinyl com-
pound itself are supposed to be unaffected by
the recycling (assuming that the temperatures
don't get too high), some record plants are
very careful to keep other manufacturers’
discs out of the regrind mix. It seems that the
special additives that one company uses in its
discs could interact badly with some other
company’s proprietary compound. But no
matter what the degree of care exercised,
there is apparently some inevitable increase in
disc surface noise resulting from the use of re-
grind. As to which companies are using re-
grind, and for which category of discs, that is
understandably difficult to find out.

Flat Lead

I use 300-ohm TV twin-lead for my

« speakers since it lies flat under the rug.

I'm aware that the 300-ohm rating refers to the

cable’s nominal impedance at TV frequencies,

but is it equivalent to your preferred 16-gauge

lamp cord? Say the word and out goes the TV
twin lead!

FRANKLYN C. WEISs

Palos Verdes, Calif.

Longer lead lengths and lower speaker
A. impedances are two factors that make
it necessary to use speaker wire heavier than
the normal 18-gauge ‘‘zip’’ cord. If the wire
gauge is too thin for a given speaker installa-
tion, then there will'be some loss of signal and
effective reduction in the amplifier’s damping
factor, both caused by the higher electrical re-
sistance of the thin speaker leads. The loss of
damping will to some degree ‘‘loosen up’’ the
bass around a speaker’s resonance frequency,
and some listeners may actually prefer the

‘more undamped bass response.

Given these variables, I can’t really tell to
what degree your TV twin-lead speaker wire
may be affecting your sound. In any case,
twin-lead is not the equivalent of 16-gauge
wire; in fact, it more ciosely resembles the
thin commercial ‘‘speaker wire’’ I often warn
readers about. The best way to determine
whether the flat line is having a deleterious
effect on your speakers’ performance is to
temporarily substitute a heavier lead from
your amplifier or receiver to one of the
speakers (the other one should be turned off)
and compare the sound with what you’ve
been used to. (If your equipment has a speak-
er-selector switch, you can make a more im-
mediate A-B comparison by connecting both
wires to the speaker at the same time and ter-
minating them in different outputs.) You want
to use the same speaker for the comparison
because the bass response, which is what you
are concerned with here, is highly affected by
variables of room placement.

Incidentally, if only 5 to 10 feet of speaker
wire (out of, say, a total of 20 to 30 feet) must
be run under your rug, there’s no reason you
can’t leave the flat line under the carpeted
area and splice in heavier wire at the ends.
where it emerges.

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!
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NOW THERE ARE THREE TRIAXIALS FROM
- THE PEOPLE WHO INVENTED THE 3-WAY SPEAKER.

The 6” x 9" Jensen Triax"... the first
ever.

This is the speaker that revolu-
tionized car stereo sound. It features
assparate woofer for the low tones,
a tweeter for the highs, and a mid-
range for the middle tones...just
like the better home stereo speakers.

® “Trjax" and “'I'riaxiall'-"af-e registere
~ Jensen Sound Laboraterie I}'mqp

L , '

The 514" Triax for front seat 3-way
sound.

Another Jensen innovation. The
514" woofer mounts low in the front
door for distortion-free bass. While
a separate unit mounts high on the
door, delivering sharp, clear high
and middle tones from an individual
tweeter and midrange.

A new 4" x 10" Triaxial for newer
midsize cars.
It’s specially designed to bring

3153

TriAxAL

1983 b ¢ TWEETEN

SOUNnAmRA'mes
Division of Pemeor, Ine,

Schiller Park, Hlinois BOL76
CIRGLY NO. 8 ON READER BUMVICE CARD

3-way high fidelity to the narrower
rear decks of the new midsize cars.

And a whole line of other quality
speakers.

Jensen also offers a full line of
coaxial 2-way speakers, dual cone
speakers and surface mount speak-
ers. All with the guality and great
sound Jensen is famous for. And
with a size and price to fit every car
and wallet.
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PSEUDO TIME DELAY

S‘EVERAL years ago a new audio develop-
ment was introduced. It was variously re-
ferred to as quadrasonic (or quadraphonic) re-
production, as four-channel stereo, or simply
as ‘‘quad.”” It was an interesting attempt to
create in the home listening room a sense of
an auditorium, theater, or club surrounding
the listener as it would in an actual performing
environment. It required that a pair of ‘‘rear’
speakers be used in addition to the front
speakers in order to surround the listener with
sound sources. Recordings had to be specially
made for the medium, since the whole per-
forming environment had to be miked, not
just the business on stage. And, of course, an
additional amplifier was needed to drive the
rear speakers, plus whatever special playback
accessory was needed to unscramble (or de-
code) the information from the recording in
the appropriate way.

Eventually, four-channel sound ran into
difficulties with its public image, its serious-
ness of intent, and the realities of the market-
place. Though it is now generally considered
to be a dead issue, it is probably too early to
put a date on the tombstone just yet. None-
theless, interest has now shifted to another
phenomenon called time delay, which was
ably described in an article by Peter Mitchell
in the October issue of this magazine. Like
four-channel recording and playback, time
delay is an attempt to create a sense of the
performing environment and surround the lis-

tener with it at home. Unlike four-channel,
however, time delay does not need a special
recording of reverberations set up in the con-
cert hall. Instead, using ordinary stereo rec-
ords, time delay aims at simulating those
reverberations through sophisticated means
based on what we know about auditoriums
and how they affect sound. The object is to
arrive at the same goal that four-channel—or
at least one aspect of it—was striving for.
And from a consumer’s point of view the im-
plementation is the same: two more speakers,
another amplifier to drive them, and a signal-
processing unit to sort out or create the infor-
mation to be reproduced by the extra pair of
speakers.

Back in four-channel’s infancy, David Haf-
ler, then of Dynaco and now in charge of a
new company bearing his name, proposed a
simple and comparatively inexpensive meth-
od of obtaining a four-channel effect from or-
dinary stereo records. Technically, the meth-
od was quite legitimate. According to its theo-
ry, much of the ‘*hall’’ reverberance that is in-
evitably captured even in a stereo recording is
embodied in it as a phase difference between
the two stereo channels. If this out-of-phase
information can be extracted from the content
of the recording and amplified on its own, it
should contain a high proportion of reverbera-
tion—which is exactly what we want {0 re-
produce through the rear speakers.

Extracting these out-of-phase signals turns

AMPLIFIER OR RECEIVER

out to be a relatively simple matter. You can
do it by connecting a speaker (or a pair of
speakers) to your amplifier or receiver differ-
entially. The accompanying illustration dia-
grams one way in which this can be done, but
the essence of the technique is simply to con-
nect one terminal of the new speaker(s) to the
positive (+) terminal of the amplifier or receiv-
er's left channel and the other to the positive
terminal of the right channel. When so con-
nected, the speaker(s) will emit sound only
when there is a difference between the con-
tents of the two channels. If that difference is
purely a phase difference, there’s an excellent
chance that what comes out of the differen-
tially connected speaker(s) will be—presto!—
reverberation.

This technique proved to be so effective
(with some records, at least) that Hafler pre-
sented it as an alternative to the several com-
peting four-channel systems then battling it
out in the market, even though it was much
simpler in theory and execution. When I
wrote an article on it in April of 1971 and in-
vited reader reaction, the response was ex-
ceptionally heavy and almost all positive. In
fact, I know a number of people who have re-
tained their ‘*Hafler hookups’’ and never con-
sidered venturing into the more elaborate
forms of four-channel reproduction. To me,
one of the greatest advantages of the Hafler
system was that it gave a hi-fi enthusiast a
chance to preview—or prehear—the experi-
ence of four-channel for the barest minimum
expenditure of time and money so that he
could decide for himself whether the whole
business was worth pursuing further.

IT has been suggested that the Hafler sys-
tem can today offer a similar preview of the
new time-delay devices, which tend to be
more expensive than four-channel hardware
but aim for more or less the same result in the
listening room. If you like the one (Hafler’s
system), which will provide something along
the lines of a ‘‘pseudo time delay,’’ you're al-
most certain to like the other even more, if
only because it offers more flexibility and a
substantially greater effect.

A major drawback of the bare-bones Hafler
hookup shown in the diagram is that the con-
trol over the level of the rear speakers (actual-
ly they work better as side speakers posi-
tioned just a little to the rear of the listener) is
quite limited. If you wish, you can install a
level control’ (50 ohms, 2 watts is about
right—see diagram) to enable you to turn the
rear speakers down. But if they need to be
turned up, there is little you can do but acquire
rear speakers of greater efficiency (since they
are being driven by the same amplifier/receiv-
er as the front speakers, the volume control
will affect all four speakers together).

The Hafler hookup also increases the varia-
tion of impedance the speakers (all four of
them) present to the amplifier or receiver.
Most modern equipment can handle this, but
there is the possibility of upsetting and per-
haps damaging some older units. The manu-
facturer of your equipment is the best source
of guidance in this matter, and if he thinks the
impedance swings will be excessive, you
should take his advice. But my experience in-
dicates that the risk is not too great, especially
if you approach the Hafler hookup as a short-
term experiment and do not get overly en-
thusiastic with the volume control. The effect
is quite dramatic at low levels, so there really
is little need to crank things up. 0
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The Pulsating
Hemisphere

A puisating sphere represents one ideal
of loudspeaker design. Such a speaker
could be made any size desired and
would still have completely omnidirec-
tional output at all frequencies. For use
close to a room wall, a pulsating hemi-
sphere would be equivalent.

But in practice it has always been nec-
essary to compromise between disper-
sion and output capability. Making a
normal tweeter smaller increases its
high-frequency dispersion, but reduces
the amount of acoustic power it can
radiate. With all traditional horn, cone,
and piston-type tweeters (including
domes) it is not possible to achieve
really satisfactory performance in both
respects simultaneously. Flat-panel
radiators are especially poor in high-
frequency dispersion. And those of
cylindrical shape, while having excel-
lent horizontal dispersion, do not do
well vertically.

There is now an elegant way to avoid
this “eitherfor” dilemma. The Convex
Diaphragm tweeter (used in all Allison
loudspeaker systems) has as much
cone area as a piston 1'/16 inches in
diameter, and can radiate as much
acoustic power. But it does not operate
as a piston. Generally convex in shape,
the side of the cone curves inwardly to
the voice-coil diameter, and the outside
edge is fastened securely to the
mounting plate. Because there is no
compliant suspension the entire cone
surface is forced to flex (changing its
radius of curvature) as the voice coil
moves axially. Every point on the cone
moves diagonally, with an in-phase
component of motion perpendicular to
the voice-coil direction as well as a
component parallel with it.

The tweeter thus simulates the motion
of a pulsating hemisphere to a remark-
able degree.

Complete technical specifications for
all Allison loudspeaker systems, and a
statement of Full Warranty for Five
Years, are available in our new catalog
(free onrequest).

ALLISON ACOUSTICS

7 Tech Circle, Natick, Massachusetts Q1760

CIRCLE NO. 4 ON READER SERVICE CARD
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Tape Talk

By Craig
Stark

Upgrading Tape Heads

Since phono performance can often be

. improved by installing a new, better

cartridge, does the same hold true for tape

heads? My deck is several years old, and de-

spite my cleaning and demagnetizing the

heads, the playback response is no longer as
brilliant as it was.

KARY LOVETTE

Detroit, Mich.

There are actually two questions here:
A. first, do you need a new head, and sec-
ond, can you get a better one than was origi-
nally supplied with your deck?

Tape heads can wear out, of course, though
in my experience it is very rare with cassette
decks. As head wear becomes a problem, two
things happen to cause high-frequency losses.
For one thing, the playback head gap widens
somewhat, increasing ‘‘gap losses’’ in the tre-
ble register. For another, slight ridges develop
on the head face where the edges of the tape
pass across it. Using an angled mirror and a
high-intensity light, you can usually see a de-
veloping wear groove, or, if you have a sensi-
tive thumbnail, you can feel it. A serious wear

groove can damage the edges of the tape, and,.

in any case, it tends to prevent the tape from
making the proper contact with the head gap,
creating ‘‘separation losses’’—again, at the
high frequencies. On the other hand, tape
heads aren’t cheap, especially when you must
add the cost of the highly skilled labor neces-
sary to make the replacement. (Unless you
have access to calibrated test tapes, test
equipment, and a lot of experience, you
should leave ticklish tape-head replacement
to a professional. )

There are other possible explanations for
treble losses in playback. The resistors and
capacitors used for playback equalization can
change value as they age, and a technician
may be able to correct this. It is possible, too,
that your tapes may have lost just a bit of the
treble edge they had when newly recorded.
(Playing them just once with a magnetized
head will bring this about, but even under the
best of circumstances repeated playing can
cause at least slight losses at the highest fre-
quencies). Before deciding on head replace-
ment, then, get your deck checked out by a
good technician and get an estimate of the
cost involved. With an older deck, you may
well decide that, as with an oider car, other

things are likely to start breaking down in the
near future and getting a new deck might
make more economic sense.

As for finding a better head than the one
that came with the machine originally, the
odds are very much agaiast it, for the perfor-
mance of the head is directly tied in with your
recorder’s electronics. Phono cartridges are,
by and large, designed to work into a standard
impedance (47,000 ohms), so you can substi-
tute a new model for an old one. This is not
true with tape heads, and only the manufac-
turer of the deck is likely to be able to recom-
mend an improved replacement.

Erasing Tapes

I've been told that erasing previously re-

« corded tapes with a bulk eraser rather

than relying on my deck’s own erase head will

improve the signal-to-noise ratio of a fresh re-
cording by 3to 6 dB. Is this true? If so, why?

MARVIN MIRSKY

New York, N.Y.

Bulk erasing does offer definite advan-
A. tages in many cases, but whether it will
materially improve the S/N in your own case
depends on the efficiency of your recorder’s
erase circuitry, the noise level of your deck’s
electronics, the linearity of the bias oscillator
used in your recorder, the coercivity
‘‘spread’’ among the particles in the tapes
you're using, track-alignment tolerances
. . . in short, on so many unknown vari-
ables that no hard and fast answer is possible.
Understanding how tape erasing works—and
why it sometimes doesn’t—will put some of
these factors into proper perspective.
First of all, ‘‘erasing”” a tape (whether with
a bulk eraser or with your deck’s erase head)
does not remove magnetism from the tape (the
way using a pencil eraser removes graphite
from a piece of paper). Apart from its film
base and inert binder, a tape consists of bil-
lions upon billions of magnetic particles, each
of which (in the ideal case) has a single ‘‘mag-
netic domain.”’ Every magnetic domain, like
the needle of a compass, has a north pole and
a south pole. If you supply enough magnetic
force you can cause the north and south (or
‘‘plus and minus,”” as they're often called) to
reverse positions (magnetically, not physical-
ly); the force necessary to achieve this rever-
(Continued on page 42)
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Here’s another Empir 698 Turntable
dashing off the assembly line.

It takes 1 5% hours to make an Empire turntable.

Each one stands over 80 separate inspections before
it reaches the end of the line.

And after the assembly is done, we test it some more.

Wow and flutter, rumble, and speed accuracy are

electronically confirmed to meet specifications before
final approval.

It's not a fast way to finish a turntable, but it's a great

way to start one.

Empire Scientific Corp., Garden City, New York 11530
CIRCLE NO. 31 ON READER SERVICE CAFRD
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SONUS
SERIES 1.

THE BEST
KEEPS GETTING
- BETTER.

The original Sonus cartridge estab-
lished a new standard in high definition
phonograph reproduction. Yet we
believe there is even further room for
improvement in this often-overlocked
area of high fidelity. So we have taken
the original Sonus cartridges and
refined their designs, taking full advan-
tage of the latest in materials and

techniques. Sonus Series | cartridges |

are the result of these new design
developments.

The new Sonus Gold consists of
three models with identical bodies and
stylus assemblies, differing only in the
form of their diamond tips. The new
Sonus Silver comes in two stylus types,
and shares all the qualities of their more
costly counterparts, yet still can offer a
dramatic improvement in sound repro-
duction overall. Both series employ a
transducer system characterized Dby
reproduction of exceptional accuracy,
clarity and definition. For full details
and arecommendation of which model
is correct for your particular system,
we suggest a Visit to the Sonus dealer
nearest you, or write us.

SONIC RESEARCH, INC., Sugar Hollow Rd.
Danbury, Conn. 06810

High Definition Phono Cartridges

Tape Talk . . .

sal is known as the ‘‘switching field.”” So long
as the oxide particles are magnetic at all, they
will have opposing poles. and while you can
reverse the poles. you can't get rid of them.
Thus the total magnetism ‘“‘in’’ a tape, so to
speak. is constant whether it is recorded or
erased.

What the recording process ‘‘adds’’ and
what the erasing process ‘‘subtracts’ is a pat-
tern in the orientation of the magnetic do-
mains of the individual oxide particles. If all
the particle fields on a tape are oriented in the
same direction, so that all the pluses and all
the minuses pull together the same way, the
tape is said (somewhat misleadingly) to be
“fully magnetized.” and it will produce a
maximum signal on playback. In the opposite
case, when the poles of the particles are ran-
domly oriented so that the individual magnet-
ic fields all cancel each other out, the tape is
said (again, somewhat misleadingly) to be
**demagnetized.’’ and it will produce no signal
on playback. Bulk erasers {and tape-deck
erase heads) ‘‘demagnetize’’ a tape by sub-
jecting it to rapidly alternating, extremely
high-power magnetic fields, strong enough
(ideally) to pull all the poies first in one direc-
tion and then in the other. As a result, when
any given particle leaves the influence of the
eraser field its poles are just as likely to end
up oriented in one direction as in the other,
which obviously removes any pattern of
orientation imposed by a previous recording.

Of course, it is an idealization to speak of
all the magnetic poles on a tape being lined up
in the same direction or, alternatively, being
so randomized that they completely cancel

| each other out. In the real world, a tape with a

w

rated ‘‘coercivity”’ (the force necessary to
erase it fully) of, say, 500 oersteds will in fact
contain a number of particies whose switch-
ing-field requirements are either above or be-
low this figure. In addition, neither the disper-
sion nor the physical alignment of particles
within the tape coating can be quite perfect,
nor is the coating itself perfectly smooth.

Other variables are introduced at the erase-
head end. For instance, the field strength gen-
erated by the erase head of a tape deck will
vary somewhat through the thickness of the
oxide coating on a tape. And any even-har-
monic distortion in the waveform of the bias
or erase current creates a nonsymmetrical
waveshape that affects the particles in the
tape just like a small direct current flowing
through the head, which ‘‘de-randomizes’
the erased tape and lays down a pattern of
hiss instead. Moreover. it is always possible
that the tracks of the record and playback
heads will not completely coincide with that
of the erase head, allowing a tiny ‘‘sliver’’ of
previously recorded signal on a tape to escape
the erase field altogether. If the level of the
old signal is low enough, when you record
new material you won't hear it as a distinctly
different program but just as unidentifiable
noise. (For that matter, a poorly designed
tape deck may have playback circuitry whose
own noise level is high enough to mask the
noise that comes from incomplete erasure or
bias/erase waveform distortion.)

Bulk erasing can certainly do a faster, and
often more thorough, job of removing un-
wanted magnetic patterns from a tape. But
whether there will be a noticeable improve-
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ment in S/N over erase-head erasing for the
home recordist must be left to individual ex-
periment with any given machine.

High-frequency Distortion

How can treble distortion be a problem in
Q. cassette recording when the chief har-
monics of all tones above approximately 7,000
Hz are not only beyond the audible frequency
range, but also exceed the frequency response
of the recorder?

BoB YOUNGER
Boston, Mass.

Your choice of 7,000 Hz (7 kHz) sug-
A. gests you are aware that the principal
harmonic-distortion product generated in tape
recording is third-harmonic distortion. In the
case of a 7-kHz tone, the third harmonic is 21
kHz, and certainly above this point very few
cassette decks have any useful response.
When we record music and speech, however,
we are not recording a succession of single
tones (plus their third-harmonic products),
but rather a complex, constantly changing sig-
nal that contains many simultaneous tones.
And the same nonlinearity that creates a spu-
rious 21-kHz third-harmenic distortion prod-
uct from a pure 7-kHz input signal also results
in “‘sum and difference’’ distortion products
(intermodulation distortion) when two or
more input signals are present together. To
oversimplify, when you record a tenor and
alto duet, intermodulation distortion is going
to present you with some very low-level so-
prano and bass tones as well.

More accurately, if you have any two fre-
quencies, f; and f;, present simultaneously
during recording, you will get two principal
harmonic-distortion products (3f, and 3f5), but
you will also get principal intermodulation
products at four frequencies, namely
2fi + f2 2fi — fo, 2f, + fi, and 2f; — fy.
Thus, for example, a 7- and 8-kHz simultane-
ous input, in addition to creating harmonic
distortion at 21 and 24 kHz (which are pre-
sumably inaudible), produces intermodulation
products at 22, 6, 23, and 9 kHz, two of which
can be distinctly audible.

The use of two-tone intermodulation tests,
especially for the determination of high-fre-
quency distortion and maximum output lev-
els, is becoming increasingly common today
in tape recording, and I suspect that it will not
be too long before it becomes officially a part
of at least two tape and recorder standards
presently in preparation.

Three-head Monitoring

Do all three-head cassette decks have in-
Q. stantaneous monitoring so that you
can check the quality of a recording while
you’'re making it?

L. S. KORDEN
Sandusky, Ohio

Almost all decks that advertise three
. heads offer full facilities for monitoring
off the tape, but there are some models on the
market whose third head is either restricted in
its frequency response or is used only in mak-
ing bias adjustments. In other words, don’t
assume a deck has full monitoring provisions
unless it is accompanied by the manufactur-
er’s positive statement to that effect.
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The AIWA AD-6900U.
Super specs and sound
quality we defy any
reecl-to-reel to beat. Plus
a lot of extras.

For openers, the AD-
6900U delivers a frequency
response of 20 to 20,000 Hz
- and an S/N Ratio of 68 dB
using FeCr tape with Dolby*
on. And only 0.04% WOW and
FLUTTER (WRMS).
Great numbers, but there’s more.

- The exclusive AIWA Flat
Response Tuning System
(FRTS) gets sensational
sound out of any kind of
tape on the market.

With just the push of a. but-

ton, FRTS will use its own circuitry to
measure the precise bias level of any
kind of tape and adjust for the flattest
possible response. And with the built-

“

Exclusive AIWA

in 400 Hz and 8 kHz osc:llators, the
AD-900U offers the maost prezise
test recording possible, so- you kmow
exactly what to expect defore vou
record. Coupled wita AIWA’s
exclusive combination 3-head
V-cut design, you can expact
absolute optimuan results
in recording, playback aad
test.
3 head V-cut cesign

The AD-6900U features

Full Logic operation and

exclusive Double Needle
‘Meters.

Full logic feather-touch push
button controls and dual motor opera-
tion make the going easy, and th=
feather-touch operation with Zue and
Review can’t be found on any othex
cassette deck. And no other reel-ta-
reel or cassette deck offers Double
Needl= Meters that combine toth VO
and Peak functions on each meter.

AIWA

Plus a full array of extras,
including AIWA's exclusive
SYNCHRO-RECORD.

When you use the’ AD-6900U
with AIWAs AP-2200 turntable,

‘Synchro-Record activates recording

automadtically when the record is
cued, and steps when the tone arm
lifts. Mic/line mixing, oil-damped cas-
sette ejection, Double-Dolby Noise
Reduction with fully adjustable cali-
kration, optional RC-10 remote con-

RC-10 Remote Control

trol, low profile design and your
choice of rich wood side panels or
toagh rack-mount handles make this
dezk an unparalleled value.

The AT:-6900U is.the abso-
lute deck. When you hear it, when
you use it, you’ll agree its UNREEL.

Distributed in the U.S. by: ATWA AMERICA INC., 35 Oxford Drrive, Moonachie, New Jersey (7074 » Dstributed inCanada by: SHRIRO (CANADA) LTD.

' *Dolby is a trademark of Dolby Laboratories, Inc.
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Ifxploring

THE DIGITAL FRONTIER

in Watford and Tooting
i

Some idea of what it takes these das to launch a new

company on the perimeter of recording technology

THE London suburbs of Watford and Toot-
ing are hardly communities where you
would expect to find the future of recording
taking shape—unless you happen to know
that almost all orchestral recording in London
is done, logistically and technologically incon-
veniently, in suburban town halls and
churches not only in Watford and Tooting,
but also in Richmond, Barking, Waltham-
stow, Wembley, and so on.

Thus it was that for ten days in September
the Watford Town Hall and Tooting’s All
Saints Church provided the unlikely setting
for the most ambitious program yet undertak-
en in the still-developing new field of digital
recording: eight sides by the London Sym-
phony Orchestra, conducted by Morton
Gould, and two sides by organist Carlo Cur-
ley, the latter recorded on Curley’s own digi-
tal-electronic organ in the Great Hall of Alex-
andra Palace. A highly technological audio
enterprise, of course, so much so that those
involved began to refer to Watford and Toot-
ing as Wooford and Tweeting.

A dramatic enterprise, too, as can readily
be grasped from the fact that it was all done
on very short notice by a brand-new recording
company, so new, indeed, that as of the time
of recording it didn’t have a label, and so
small that its headquarters were still in the
basement of the Wayland, Massachusetts,
home of its president and general manager,
Jerry Ruzicka.

Dramatic also in the manner in which. it
represented the explosion of a modestly con-
ceived high-fidelity demonstration project
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By Henry Pleasants

into the concentration and fruition of Jerry
Ruzicka’s lifelong preoccupation with such
diverse but complementary concerns as
acoustics, research and development, organi-
zation, management, marketing—and music.

There had been earlier drama in the selec-
tion, recruitment, and assembly of a smail and
compact production team consisting of Tom
Britton, of Chalfont Records, Montgomery,
Alabama, the new firm’s associate producer
and manufacturing coordinator; Dr. Thomas
G. Stockham, Jr., whose Soundstream Com-
puter Process was used in the digital record-
ing; his associate, Bruce Rothaar, as digital
design engineer; and Brian Culverhouse, for-
merly of EMI and now head of his own Brian
Culverhouse Productions, Northwood, Mid-
dlesex, as production engineer. But of all
that, more later.

As of last spring, Jerry Ruzicka was—and
continues to be until the end of this year—
vice president and director of marketing and
sales for Bose Corporation, loudspeaker man-
ufacturers. It was his belief in the importance
of selecting the best possible records for the
demonstration of speakers that led ultimately
to Watford and Tooting.

He had been greatly impressed by the qual-
ity of a record produced by Tom Britton’s
Chalfont label (Chalfont C77.005, reviewed
by Richard Freed in the October issue of
STEREO REVIEW) in terms of production,
manufacturing, engineering, and program-
ming (Elgar and Vaughan Williams, for whose
music Ruzicka has had a lifelong affection).

Indeed, he was so impressed that he betook
himseif to Montgomery on May 24, where he
learned, among many other things, of the role
played by engineer Brian Culverhouse in the
Chalfont recording of the Bournemouth Sin-
fonietta under George Hurst.

The outcome of that meeting was the con-
cept of a new company, Digital Sound Prod-
ucts, Inc., and a telephone call to Dr. Stock-
ham at the University of Utah in Salt Lake
City. Ruzicka had known Dr. Stockham
through the latter’s friendship with Dr. Amar
Bose and through attendance at lectures and
demonstrations given by Dr. Stockham at
M.L.T. and elsewhere. He was also familiar,
of course, with what Dr. Stockham had done
with his Soundstream digital processing of old
records (several by Enrico Caruso and John
McCormack were released earlier this year by
RCA). Dr. Stockham, like Britton, was recep-
tive to what was now emerging as not merely
a new look at high-quality recording, but as a
plunge into the sonic future.

And so to music. Neither Ruzicka nor Brit-
ton had previous professional musical experi-
ence, although both are intensely musical,
and Ruzicka was-—and is—a more than
competent amateur pianist. Their back-
grounds were in science and engineering. Jer-
ry Ruzicka began preparing for a career in
science at the Polytechnic Institute of his na-
tive Baltimore and went on to a bachelor of
engineering science degree at Johns Hopkins.
During sixteen subsequent years in the aero-
space industry, he managed to work in a mas-
ter's degree from M.1.T.
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But on the side there was always music. His
family was musical—his father, now retired
from a career as a comptroller, plays violin
in the Goucher-Hopkins Orchestra in Bal-
timore and his sister, Mary Ruzicka, is a
professional singer. Young Jerry learned to
play on the piano, both from notes and by ear,
the music he liked best. And the music he
liked best was to have a decisive bearing on
what was recorded at Watford and Tooting. It
was film music, primarily the rich orchestral
variety of the mid-century: Alfred Newman,
Max Steiner, Franz Waxman, Hugo Friedhof-
er, Bronislav Kaper, Erich Korngold, Miklés
Roézsa, David Raksin, and—above all—Victor
Young.

Tom Britton put in two years at Georgia
Tech, then nine years at the University of Al-
abama, majoring in geology and helping to
foot the bill by teaching astronomy at Hunt:
ingdon College in Montgomery. As far as mu-
sic was concerned, he was a record buff rath-
er than a musician, but so serious was he
about his records that he got an A in music
history at the University of Alabama without
cracking a book. He simply applied what he
had picked up from liner notes.

Ruzicka’s taste for film music is not
confined to American composers. He was
similarly drawn to the scores of William Wal-
ton, Arthur Bliss, Charles Williams, Richard
Addinsell, and, of course, Ralph Vaughan
Williams. Britton's choice of Elgar and Vaug-
han Williams for his Chalfont recording sug-
gested a congenial musical spirit, and during
the six-hour meeting in Montgomery this was
confirmed, along with Ruzicka’s admiration
for the skills of Brian Culverhouse.

GWEN such musical predilections, there
was never any doubt in Ruzicka’s mind about
who should take charge of the musical end.
He wanted Morton Gould both as conductor
and composer. And so, when he returned to
Framingham from Montgomery, he phoned
Gould at the latter’s home in Great Neck,
Long Island. Gould was initially reluctant, but
the next thing he knew Ruzicka was present in
person on his doorstep. When he departed
three days later, Gould was on the team, a
draft repertoire had been selected, and ru-
zicka was ready to swing into production. He
is a persuasive fellow.

“What I had in mind,"" he told me during a
recording break in Tooting, ‘‘was a combina-
tion of repertoire, artistry, recoerding tech-

.. . digital recording as it exists
today represents a breakthrough
comparable to those of electrical
recording, the LP, and stereo.”

nology, and manufacturing expertise to
achieve the highest-quality records ever pro-
duced. For this we needed a repertoire that
would demonstrate and exploit that high qual-
ity as vividly as possible. I had long been a
Morton Gould admirer (it turned out during
our long sessions in Great Neck that 1 could
recall music of his that he had forgotten), and
I knew that much of his music would fit that
purpose.

‘‘So we are devoting two sides to Morton
Gould, including the first recording ever of an
eleven-minute suite called Festive Music.
Another substantial work will be his more fa-
miliar Latin American Symphonette. All of
his music will be heard not for the first time on
record, but for the first time on record with
the composer himself conducting. We plan to
get that disc out in time to coincide as closely
as possible with Morton’s sixty-fifth birthday
on December 10.

“‘For the rest, we looked for music that in-
vited use of the new wider dynamic range and
clarity provided by digital recording—what I
like to think of as sonic spectaculars: Ravel’s
Boléro, of course, and the Sailors’ Dance
from Gliére's The Red Poppy, the Polka and
Fugue from Weinberger’s Schwanda, and so
on, along with a wide selection of Spanish
musie (De Falla, Turina, Albéniz, and Grana-
dos) and film music (Gould, Newman, Bliss,
Vaughan Williams, Copland, Moross, Addin-
sell, Résza, and Korngold). We also included
music from John Williams® Star Wars score, a
score that I welcome, by the way, as possibly
heralding a return to a mare symphonic type
of film music.”

And so to the recording studio. How, one
wonders immediately, does the fact of digital
recording affect a recording session? The an-
swer is not at all, except in relieving the per-
formers, and especially the percussionists, of
certain dynamic inhibitions inherent in con-
venticnal analog recording. The LSO percus-

Listening to playback are, left to right, engineer Brian Culverhouse, analog tape

operator Gary Moore, conductor Morton Gould, and DSP

president Jerry Ruzicka
ERn—

sionist responsible for the big drum couldn’t
believe his ears when told to whack away as
hard as he could, and he could hardly believe
what he heard on the playback of the digital
tape.

Even the control room is unchanged, with
the engineer manipulating the levers of a con-
ventional sixteen-track console and an analog
tape rolling along in the usual way (to be used
as a future point of reference in editing). But
in an adjacent room at both Watford and
Tooting, Tom Stockham and Bruce Rothaar
presided over the formidable array of elec-
tronic apparatus that constitutes the Stock-
ham Soundstream computer process, con-
verting sound into binary numbers on a digital
tape specially made by Ampex for digital re-
cording, and operating at 35 ips (as opposed to
the usual 15 ips for analog taping). This mas-
ter tape will be transferred to a master disc at
the JVC Cutting Center in Hollywood.

The technical details of digital recording
have been discussed in depth in STEREO RE-
VIEW by Robert Berkovitz (July 1977) and
Craig Stark (March 1978). Suffice it to say
here that the Soundstream digital process in-
volves a sixteen-bit system sampling the mu-
sic signal at a rate of 50,000 Hz.

The advantages of digital recording, as ex-
pounded by the team at Watford and Tooting,
are various and significant for the future. It
offers, to begin with, a wide dynamic range
limited only by what is tolerable to your loud-
speakers and your neighbors. As with the
LSO’s percussionist, analog recording has al-
ways subjected orchestras and other perform-
ers to dynamic inhibitions not felt in live per-
formance. Conventional equipment can be
easily overloaded. Properly designed digital
recording systems can take the whole bit, and
players can play just as they would in the con-
cert hall or opera house.

In editing, too, there is an important
advance. You don’t cut and splice digital
tape. You talk to it—through the computer, of
course, and in computer language. Dr. Stock-
ham estimates that editing can be done within
ten microseconds of absolute accuracy. The
noise or bad breaks that can result from the
fallibilities of cutting and splicing are thus
eliminated. A further—and related—advan-
tage is that a digital tape can be copied, and
the copies copied, any number of times with-
out the slightest degradation of sonic fidelity.

THERE are, to be sure, still conventional
(analog) factors that can bear upon what you
will hear from your record player: micro-
phones, loudspeakers, discs, and the various
components of the record player itself. For
commercial distribution, the digital tapes
must still be ‘‘translated’’ back into the analog
language so that they can be pressed on disc,
and what you hear will be influenced by the
quality of the material, the quality of the
pressing. And such discs will, for the time be-
ing at least, be relatively expensive—about
$15, according to Britton’s present reckoning.
In the future lies the digital disc that will be
read by a very special digital-playback stylus/
cartridge or, possibly, by a laser beam.

But if the future is not quite at hand in all its
awesome technological wonder, the evolving
present is exciting enough. In Dr. Stockham’s
view, digital recording as it exists today repre-
sents a breakthrough comparable to those of
electrical recording, the LP, and stereo. It
would appear that sound recording’s second
hundred years is off to a very good start. O
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Technical Ta

By Julian D. Hirsch

® Is Perfect Audio Already Here? e

0, the millenium has not arrived, not by a

N long shot! Nevertheless, we have
reached a state of refinement in the perfor-
mance of some electronic components that
prompts me to wonder whether further im-
provements in several specific performance
areas such as distortion and noise are really
needed.

Mountain climbers are driven to scale
Mount Everest ‘‘because it is there,”” and no
doubt some engineers strive for further reduc-
tions in distortion and noise levels simply be-
cause the absolute theoretical limits have not
yet been reached. This is a conmendable am-
bition, and I would be the last to oppose it.
However, audio is a consumer-oriented in-
dustry, and economic restraints cannot be ig-
nored completely. A degree of performance
and reliability that is indispensible in space-
exploration devices, for example, would be
ludicrous and totally unaffordable in a con-
sumer high-fidelity product.

Very well. If we do not need absolute me-
chanical and electrical perfection and
99.999+ per cent reliability, how much do we
really need? There is no clear consensus
among audiophiles and engineers on tolerable
distortion levels, for example. In fact, lump-
ing all unwanted signal components and other
departures from the original waveform under
the single term ‘‘distortion’’ (according to the
accepted definition of the term) makes the
whole problem simply insoluble. The audible
effects of the many types of nonlinearities
differ so widely that trying to express distor-
tion as a simple number is a clear case of mix-
ing apples, oranges, and gooseberries.

For a number of reasons, amplifier-distor-
tion levels have decreased steadily over the
years. Improved semiconductors and circuit
designs have made possible amplifiers with
distortion ratings of 0.001 per cent and even
less.

Does this vanishingly low distortion make
an amplifier sound better in any way? If it did,
the effort that goes into achieving it could be
considered worthwhile. Even most propo-
nents of ‘‘zero-distortion”’ designs hesitate to
make such claims. On the contrary, there are
some manufacturers (Sherwood, for example)
who have openly and bravely stated what
most professionals have known for a long
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time: that there is no audible advantage in
making amplifier distortion abitrarily low so
long as the distortion in all program sources
exceeds it by many times. Sherwood has bold-
ly put their philosophy into practice by intro-
ducing new receivers and amplifiers carrying
realistic distortion ratings of 0.2 per cent.

Ultra-fow distortion represents little more
than an engineering tour de force because ev-
ery program source has, by comparison, a rel-
atively huge distortion. Most of what we hear,
whether from our own discs or broadcast via
FM radio, comes from phonograph records.
Everyone who has tried to measure the distor-
tion in the output of a phono cartridge realizes
that, under the most idea! conditions, the dis-
tortion will rarely get as low as 0.1 per cent.
More likely, at normal recorded levels (and
using the finest cartridges and tone arms) it
will be in the range of 1 to 3 per cent. With av-
erage equipment—or if mistracking occurs
—it will be far higher. Yet some phono
preamplifiers boast distortion levels of 0.01 or
even 0.001 per cent!

Perhaps your local ‘‘good music’’ FM sta-
tion broadcasts live concerts or uses good
master tapes. These should be better than re-
cords, but I would still expect the actual pro-
gram distortions, at the point where they en-
ter the transmitter, to exceed 0.1 per cent un-
der ideal conditions, and a more realistic
figure would be considerably higher than that.
Since we are fantasizing, let us assume that
the station has a perfectly distortionless trans-
mitter. What about your FM tuner?

Month

@

Nagatron HV-8100 Phono Cartridge
and HA-9000 Head Amplifier
Dual 819 Stereo Cassette Deck
Pioneer SX-1980 AM/FM Receiver
Crown DL-2 Controller Preamplifier
Synergistics S-92 Speaker System

= = =

==

Under laboratory conditions, with critical
tuning aided by a low-distortion signal gehera-
tor and a distortion analyzer, some of the best
tuners can achieve stereo distortions as low as
0.07 per cent. Under ‘‘real-world”’ condi-
tions, 0.2 per cent or so would be a more real-
istic estimate, although a good frequency-syn-
thesizing tuner might do a little better. All of
this assumes zero multipath distortion, which
is a condition to be found probably only in the
land of Oz. Here on earth, multipath can pro-
duce distortions many times those inherent in
the tuner and program material.

-I-HE situation with respect to noise is some-
what similar. Assuming that you are not one
of the fortunate few who listen only to 15-ips
Dolby-A master tapes (and there are such fa-
vored ones among us!), I would be surprised
if your program noise ‘‘floor’’ is more than 65
to 70 dB below peak program level. Even this
estimate is probably optimistic, since very
few records have such a low background
noise level, and it is a rare FM tuner that will
deliver more than a 70-dB signal-to-noise ratio
(S/N) in actual off-the-air listening (and even
rarer for an FM station to transmit such a low
noise level). If your listening is done under
less-than-ideal conditions, as may happen
from time to time (in my case, less-than-ideal
sometimes appears to be the ‘‘norm’’), a 50-
dB S/N would be about all that could be ex-
pected. I am considering the effect of ambient
room noise, outside traffic sounds, the hum of
a refrigerator or furnace motor, and so on, as
part of the noise background. (I'm ignoring
the frequency spectrum of such noise, for it
would complicate this discussion.)

On the reasonable assumption that equip-
ment noise should be at least 10 dB lower than
the program noise if it is not to affect the final
sound, an 80-dB S/N rating would be quite
sufficient for a home hi-fi amplifier. Neverthe-
less, new amplifiers frequently claim noise
levels of —95 to —100 dB relative to rated
power. Usually this is achieved by using ex-
pensive low-noise transistors and other com-
ponents. What is the benefit to the user? I
have not been able to answer this to my satis-
faction. Lower noise obviously cannot hurt,
but higher prices cannot help either.

(Continued on page 51)
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B-I-C introduces four s
good enough to match »,
rurntables and cassette decks.

We've combined linear-
ity with efficiency in away to
maximize both...and bring
you the most accurate and
satisfying music at prices less
than you'd expect.

Why linearity?

Because it makes for sound re-
production accuracy.

Why efficiency?

Because it provides a wide
dynamic range.

When you combine the two,
you have life-like sound that will
satisfy even the most discriminating
listener.

How did we do it?

The patented Venturi enclosure,
which actually launched the high-
efficiency era in speakers, has been
significantly improved. The duct has
been lengthened, retuned and acous-
tically damped. The result is a highly
efficient, clean and tight response
over an extended bass range.

We improved the crossover net-
work configuration through computer
calculation, with circuitry and com-
ponent values meticulously selected
to avoid time and phase distortion.

We have chosen components

for their ability to withstand peak vol-
tages and heavy current conditions.

We created our ‘“‘transonic’
grille to avoid edge reflections and
diffraction.

We provided total protection to,
the speaker system by having a sepa-
rate fuse for each driver in every
speaker in the new B:1-C series.

We have done all of this, and a
lot more, to attain what we believe
the market needs:

Speaker systems good enough to
complement the new B:I-C turntable
line and the new B-1-C two-speed cas-
sette deck — both of which received
critical acclaim upon their introduc-

’

The new Venturi !l &
design (right) both
acts as an acoustic
transformer, to mul-
tiply bass energy,
and as a low pass
filterto enhance the (8.
quality of the deep
bass signal. Damp-
ing material (pink)
acts to improve
transient response.

B \ L2y
=y T ——
ryl | |
RV AREIES7 )] 144!

I SPEAKE

R EYSTE

peaker systems
 our remarka
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tion. (Of course, any of our equipment
can be combined with other people’s
high-fidelity components to the advan-
tage of those components.)

We concentrated on getting
these new B-1-C loudspeakers to be
standouts among the 200 or so speak-
er brands now being offered. Not
standouts by words. Not standouts
because of unusual shapes or esoteric
materials, which don’t necessarily
contribute to performance quality. But
standouts because they combine de-
sign and componentry in such a man-
ner as to maximize both linearity and
efficiency — and therefore reproduce
sound that the mostdiscerning listener
would want to hear.

We know that these are only
claims, and even though its B-1-C
making them —B-1-C has been in the
business for longer than just about
any other company offering high-
fidelity products—you must judge for
yourself. The ultimate truth of a
speaker is in the listening, not in what
is written about it.

So please A-B the new B:I-C
speakers against your other favorites.
We are sure that you will be quite
pleasantly surprised at both the
sound and the price.

MS

B-1-C is a trademark of B-1-C | Avnet, Westbury, N.Y. 11590. In Canada: C.W. Painton, Toronto.
CIRCLE NO.7 ON READER SERVICE CARD (FOR EARLIEST RESPOMSE WRITE DIRECT)



Sansur’s uniqué DC

Sound quality is what your audio system is all
about. So your new receiver or amgilifier should,
above all, offer you audibly better music reproduc-
tion than what you have now or might buy af a com-
parable price. That's why Sansui created its unique
DC amplifier circuitry, which lets you actually hear
and appreciate the difference.

Sansui's DC amplifier section (patent pend-
ing} is used in all Sansui DC integratad amplifiers
and DC receivers, including the AU-717 and G-5000.
Either way, your music reproduction will be cleaner,
richer and more true-to-life than you have ever
heard betore.

LOWEST POSSIBLE DISTORTION

Sansui receivers and amplifiers have long
been recognized for their distortion-free sound
reproduction, virtually eliminating harmonic and
intermodulation distortion. Now. Sansui’s new DC
circuifry enables us to conguer even subtler imp-
erfections, such as transient intermodulation distor-
fion (TIM). caused by time delays or “phase shifts.”

[— INPUT CAPACITOR

- —e—0
Y QUTPUT

OT-=R "DC”
AMPLIFIER CIRCUITRY

FASTEST RESPONSE

Sansui's. DC amplifier section is designed
without input, output, or negative feedback loop
capacitors to eliminate low frequency phase distor-
fion. And our exclusive dudl compensation circuitry
gives the high-speed, high-fiequency response to
achieve most accurate reproduction of the most
demanding musical transients, :

The speea/response capabilities of an
amplifier are measured by its rise time which, for
both the G-5000 and AU-717, is a mere 1.4 micro-
secords, comresponding to a frequency response
that extends from zero Hz (DC) to 200,000Hz.

Slew rate fells yau how large a transient burst
an amplifier can hand'e. The G-5000 is rated to
swing a signal level by 56 volts per millionth of a sec-
ond, and the AU-717 isjust a frifle faster; 60V/ usec.

The result of Sansui’s unique DC design is
audikly cleaner sound.

HUMAN ENGINEERING
In developing the most sophisticated amplifi-
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SANSUI DC
AMPLIFIER CIRCUITRY

cation circuitry in the world, Sansui has not neglect-
ed the features that make components fun to run —
for we believe that your audio components should
provide not only super music reproduction, but also
great credtive versatility, Both the AU- and the
G-series feature a full compliment of controls, logic-
ally arranged to make them a positive pleasure

to operate.

THE G-5000 DC RECEIVER

Sansui’s popularly priced G-5000 uses the
same DC amplifier power design as Sansui’s other,
more costly models. It also incorporates our special
new protective circuit that safeguards both your
speakers and the G-5000 against mishap. Output
is a usefully-powerful 45 watts per channel, min
RMS, both channels driven into 8 ohms, from 20 to
20,000Hz, with no more than 0.03% total harmonic
distortion.

THE AU-717 DC INTEGRATED AMPLIFIER
If your choice is for separates rather than a
receiver, Sansui suggests the rack-mountable

amplifier circuitry.

AU-717 DC integrated amplifier. Our AU-717 has
been acclaimed by the experts for its rare clarity of
sound and for its superb versatility. Its DC power
amplifier configuration means super-wide frequency
response, with improved transient reproduction from
the lowest lows o the highest highs. And the mul-
tiftude of precise controls will meet your most sophis-
ticated listening and recording needs. At 85 watts
per channel, min RMS, both channels driven into 8
ohms, from 10 to 20,000Hz, with no more than 0.015%
total harmonic distortion, the AU-717 is an unbeat-
aple value for every music lover,

To hear the dramatically crisp and lifelike
difference the AU-717 and G-5000 make, visit your
franchised Sansui dealer foday.

SANSUI ELECTRONICS CORP.

lyrdhurst, New Jersey 07071 « Gardena, Ca. 90247
SANSUI ELECTRIC CO., LTD., Tokyo, Japan

SANSUI AUDIO EUROPE S A., Antwerp, Belgium

In Canada: Electronic Distributors
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There's music in the air everywhere. Imagine having it all at your fingertips.

Imagine encountering a stereo receiver light-years anead
in styling, operation and performance.

You've never seen anything quite like it before—
its timeless elegance immediately commands your attention.

You extend your hand. An effortless touch brings

the entire system to life. There are no buttons to push,

levers to flip, nor knobs to turn. The receiver, instead, responds

to your every command at the briefest touch of its fingertip sensors.

Its awesome performance, finally, leads you to conclude that
it is the product of an infinitely advanced intelligence.

You'd be surprised, then, to learn that the 730 Receiver

is avallable on earth at & Nakamichi dealer. You owe it to yourself

to see, hear and, most importantly, touch the Nakamichi 730...
especially if you are totally satisfied with your present stereo system.

Write for more information:
220 Westbury Avenue, Carle Place, New York 11514

i

\Nakamichi

Prodycts of unusual creativity and competence ..
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AF 877 - AF 867

Wow &
Flutter

0.03% (WRMS)  0.05% (WRMS)

AF777 -

0.05% (WRMS)

Rumble

-70dB (DIN B) -65dB (DIN B)

~65dB (DINB),

Under
$240*"

Under
$200**

Price

Under
$180°"

Suggested retail prices optional with dealers.




I am certainly not opposed to progress in
any component of a music system. My plea is
for moderation. Cests will continue to rise,
and to me it seems more desirable to give the
consumer a realistically better, more reliable
product for his money than to seek a ques-
tionable advantage in the marketplace by ex-
ceeding the competition’s already lower than
required distortion and noise ratings! If I
seem to overstress reliability in my appraisal
of hi-fi components, it is because nothing dis-
turbs me more than to have a piece of equip-
ment fail to perform properly, or, worse yet,
to blow up catastrophically. I am pretty sure
that neither I nor anyone else can hear the
difference between 0.1 and 0.01 per cent dis-
tortion on program material, but I surely can
hear the difference between a functioning
amplifier and one that has self-destructed. I
raise this point because sometimes the design
parameters that result in more impressive
“specs’’ also reduce reliability.

Only someone who measures the perfoi-
mance of modern high-fidelity components on
a day-to-day basis can appreciate how far
their performance and specifications outstrip
any laboratory test instruments. The best
available distortion-measuring equipment has
aresidual distortion of 0.001 to 0.002 per cent.
(Ideally the distortion in the measuring equip-

“I am pretty sure that n2ither
I'nor anyone else can hear the
difference between 0.1 and
0.01 per cent distortion ... .”

ment should be no more than one-fifth of the
distortion level one is attempting to measure.)
The best FM signal generators have a rated
distortion of about 0.1 per cent, although they
often have actual residual levels of about 0.06
per cent. Again, they cannot be depended on
to measure the distortion of a tuner at levels
under 0.3 per cent.

How do the manufacturers establish their
amazingly low distortion ratings? At times, in
the past, such wonders were created in adver-
tising departments, but this practice in general
no longer exists because there are so many in-
dependent testing laboratories that would
speedily uncover the fraud. No, most of to-
day’s ratings are genuine, although they
sometimes depend on non-standard test con-
ditions and should be viewed with some skep-

ticism unless it is clearly stated that they con-
form to some generally recognized U.S.
standard of measurement.

As a rule, however, some specially
modified test instruments are required. It is
often possible to open up and readjust a signal
generator, for example, for extremely low
distortion at one frequency, with one particu-
lar deviation and moduliation frequency. Such
a generator would not be useful for other tests
in many cases, and one cannot expect an inde-
pendent laboratory (such as Hirsch-Houck) to
invest thousands of dollars in special instru-
ments to verify the performance of only one
or two manufacturers’ products.

So independent reviewers such as myself
have to content themselves w.... doing the
best they can, although it is galling at times (G
realize that our thousands of dollars worth of
new laboratory instruments are still unable to
check the performance of even some of the
moderately priced components used by thou-
sands of audiophiles. I have reconciled my-
self to the march of progress, and I realize
that I can catch up only fleetingly with the etu-
sive ‘‘state of the art.”’ But I take some com-
fort in the fact that, if a component’s perfor-
mance approaches the limits of my test equip-
ment, any improvement beyond that point is
unlikely to be audible.

nrl
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By HirSch-Houck Loborolones

Nagatron HV-9100
Phono Cartridge

and HA-9000 Head Amplifier

AGATRON phono cartridges, a recent ar-
rival on the American hi-fi scene, are im-
ported from Japan by Nagatronics Corpora-
tion of Baldwin, New York. The line is head-
ed by the HV-9100, which is both expensive
and unique in its construction.

The HV-9100 is a ‘‘ribbon cartridge.”” Al-
though Nagatron’s literature carefully distin-
guishes the ribbon transducer from all other
types (including the moving-coil cartridges), it
is, in effect, a moving-coil cartridge with a
“half-turn” coil. Instead of a multiturn coil
moving in a fixed magnetic field, the HV-9100
has a single tiny wire, or ribbon, for each
channel.

Evidently the fixed magnetic field of the
HV-9100 is very strong, since the cartridge’s
output is rated at 0.04 millivolt—not an un-
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common figure for moving-coil cartridges
having a number of turns in their windings.
Like these, the Nagatron HV-9100 requires a
head amplifier (or step-up transformer) to in-
crease its very low voltage to a level suitable
for driving standard amplifier phono inputs.
Nagatron has designed such a pre-preamplifi-
er specifically to complement the needs of the
HV-9100. However, the HA-9000 head
amplifier can also be used with many types of
moving-coil cartridges, and the HV-9100 is
likewise adaptable to head amplifiers of other
manufacturers.

The generating elements, or ribbons, of the
Nagatron HV-9100 are within the body of the
cartridge and are actually moved by a Y-
shaped yoke that extends slightly from its bot-
tom. The forward end of the stylus cantilever,

near the stylus, rests in a slight depression in
the yoke, so that its motion is transferred to
the ribbons without any direct contact be-
tween them. This arrangement makes for ex-
ceptionally easy stylus replacement with vir-
tually no chance of damaging the stylus.

Nagatron has also departed from conven-
tional practice by building the cartridge into a
head shell that serves as its outer case. The
lower portion of the unit is translucent plastic,
permitting the inner workings of the cartridge
to be seen quite clearly. A finger lift is perma-
nently attached to the upper part of the car-
tridge housing, and the standard four-pin
bayonet plug fits the majority of separate tone
arms currently manufactured. The chief dis-
advantage of this otherwise very convenient
arrangement is that with most tone arms no
adjustment of stylus overhang is possible. A
few, like the Shure SME, can be adjusted by
moving the entire arm base, but most depend
for this on the positioning of the cartridge
within the head shell.

The Nagatron HV-9100 has a source imped-
ance of only 3 ohms, essentially resistive. The
recommended load is 10 to 30 ohms, but this
is not critical. The nude diamond tip has ellip-
tical radii of 0.4 and 0.8 mil and is meant to
track at forces from 1.6 to 1.8 grams (the
nominal rating is 1.7 grams). The nominal dy-
namic compliance of the stylus system is 7 x
107% centimeters per dyne. As with moving-
coil cartridges, the high-frequency response
of the HV-9100 is not limited by the induc-

(Continued on page 54)
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The World’s First No~-Compromise
Turntables.

These are the turntables audiophiles have been
waiting for. The world’s first turntables to combine
the specs and performance of direct drive with the
proven advantages and value of belt drive. That’s right
— the Philips Project 7 Series turntables have wow &
¢ flutter and rumble specs as good as the most ex-
pensive direct drive systems. And the acoustic
and mechanical isolation of a belt drive. Philips
even designed two new tonearms to be per-

- fectly compatible with the new drive system.
The Project 7 Series opens upa new erain
. turntable performance - the no-compromise
era. Because Project 7 turntables compromise
on nothing. And because of the incredible
Project 7 prices, you won't have to compro-
mise, either.
Did Philips Compromise on
Performance? No!

The heart of the Project 7 revolu-
tion is a 160 pole tacho generator that
electronically monitors and controls
the speed of the platter at the driving
disc. Actually putting the driving disc
right into the electronic feedback
loop. This unique electronic Direct
Control system means that varia-

tions in line voltage and frequency,
variations in pressure on the plat-
ter; variations in temperature,
even belt slippage — all have vir-
tually no effect on platter speed.
All Project 7 turntables maintain
constant, accurate speeds — auto-
matically and electronically.
Did Philips Compromise on
Specs? No!
The wow and flutter on the Philips
AF 877, for example, is a remarkable 0.05%
- (DIN) and 0.03% (WRMS). With a rumble
" figure of better than —70dB. No compromise
~ there.

%

Did Philips Compromise on
Construction? No!

The aluminum platter and the specially de-
signed straight, low-mass, tubular tonearm are
mounted on a separate, shock-proof, free-floating
sub-chassis — which is suspended from the main chassis
by three nickel chromium leaf springs with butyl-
rubber dampers. And that mouthful translates into su-
perb acoustic and mechanical isolation, excellent
tracking characteristics, and exceptional stylus and
record protection.

Did Philips Compromise on Controls? No!

Project 7 Series turnta-

bles are all-electronic, all the
way. On the Philips AF 877, for
example, four reliable elec-
tronic touch controls provide
quiet, convenient, vibration-
free operation. There are sep-
arate touch controls for start-
ing, stopping, reject and speed
selection—all with LED indica-
tors. One touch is all it takes.
And when the record is com-
pleted, you don't have to touch
anything at all. Because elec-
tronic (not mechanical) con-
trols lift the tonearm and re-

turn it to its rest.
Nine LED indicators also

monitor platter speed — and
help you vary pitch — with pin-
point electronic accuracy. No
more cumbersome checking of
the strobe rings on the platter.
‘ And a convenient, built-in, ac-
curate direct read-out stylus gauge makes stylus force
adjustment as easy as turning the de-coupled adjust-
able weight on the tonearm. No extra gauges, gad-
gets, or paraphernalia needed.

Philips Won’t Compromise.

Neither Should You.
Four years ago Philips set out to build the best-

performing, best-looking, best-priced turntables in
the business. The Project 7 Series turntables more
than meet all those goals. With no compromises.

And we don’t want you to compromise, either.
That's why we've prepared a new, fact-filled 36-page
brochure “Ask Us About High Fidelity. We Know.” It’s
filled with dozens of tough questions and honest an-
swers about everything from turntables and tape
decks to amps, preamps, tuners and speakers. And it’s
yours, free. Just call us, toll-free, at 800-243-5000*
and we'll send you a copy. It can help you find the high
fidelity equipment you're looking for. With no com-
Promises. “(in Conn.: 1-800-882-6500)

EYERYONE WHO KNOWS, KNOWS

PHILIPS

High Fidelity Laboratories. Ltd.
CIRCLE NO. 58 ON READER SERVICE CARD



tance of its windings or by external load con-
ditions. The frequency response of the
HV-9100 is rated at 20 to 30,000 Hz, with no
tolerance given.

The companion HA-9000 head amplifier is a
long black box with four phono jacks at one
end and a pushbutton power switch at the oth-
er. An orange ‘‘flag’’ is visible in the button
when it is engaged. The preamplifier is battery
powered, using four C cells per channel (the
manual incorrectly refers to four D cells). A
small meter at the connector end of the case
monitors the battery voltage when a button
next to it is pressed.

The specifications for the HA-9000 are lim-
ited to its basic performance, and no informa-
tion is given on the internal circuitry. The gain
is nominally 40 dB (a voltage gain of 100
times), with a frequency response of 10 to
200,000 Hz +1 dB and a total harmonic distor-
tion of 0.01 per cent at 1,000 Hz (at an
unspecified level). The amplifier noise level is
rated at —155 dB referred to 1 volt (with
RIAA playback equalization, A weighting,
and a shorted input). The input impedance of
20 ohms matches the requirements of the
HV-9100 cartridge, and the output is designed
to drive the 47,000-ohm input of a standard
phono preamplifier. The available data on the
HA-9000 gives conflicting data on its max-
imum input (and output) capabilities, but it is
easily able to handle any signal that it will re-
ceive from a Nagatron HV-9100 or most mov-
ing-coil cartridges. The Nagatron HA-9000
head amplifier is 235 inches wide, 3% inches
high, and 10 inches deep (pius the connectors
in the rear and the power switch in the front).
With the batteries installed, it weighs a rather
surprisingly hefty 4 pounds. Price: HV-9100
phono cartridge, $220; HA-9000 head amplifi-
er, $275.

@ Laboratory Measurements. The Nagatron
HV-9100 was plugged into a tone arm de-
signed to accept the universal four-pin plug-in
head shell. Although no overhang adjustment
was possible, the 53.5-millimeter distance
from the stylus to the mating surfaces of the
HV-9100 plug and the tone-arm socket was
sufficiently close to the arm’s design parame-
ters for an acceptably low tracking error

In the graph at left, the upper curve represents the smoothed, aver-
aged frequency response of the cartridge’s right and left channels; the
distance (calibrated in decibels) between it and the lower curve repre-
sents the separation between the two channels. The inset oscilloscope
photo shows the cartridge’s response to a recorded 1,000-Hz square
wave (see text), which indicates resonances and overall frequency re-
sponse. At right is the cartridge’s response to the intermodulation-dis-
tortion (IM) and 10.8-kHz tone-burst test bands of the TTR-102 and

A pre-preamplifier is required with the
Nagatron HV-9100 (and other moving-
coil cartridges) to raise output suffic-
iently to drive standard phono inputs.

(most arms using this type of head shell are
designed for spacing of 50 to 52 millimeters).
Before making any measurements on the
cartridge, we tested the HA-9000 head
amplifier to confirm that it would not affect
the measurements (it did not). The gain of the
HA-9000 at 1,000 Hz was 38.5 dB, and its re-
sponse was down 1 dB at 20 Hz (3.4 dB at 10
Hz). At the high end, the response was down
only 1 dB at our upper measurement limit of
500 kHz. The noise in the amplifier output
(measured over a 6-MHz bandwidth and un-
weighted) was less than the minimum 100-
microvolt capability of our meter. The output
impedance of 80 chms meant that the perfor-
mance of the HA-9000 would not be affected
at all by any external loading, either resistive
or capacitive. It also should give a minimum
noise level within the main preamplifier, being
virtually a short circuit on its input. The dis-
tortion in the output of the HA-9000 was be-
low its noise.level until the output exceeded 3

millivolts (mV). It was 0.1 per cent at 10 mV,
0.63 per cent at 100 mV, and 2 per cent at 300
mV. It is clear that the HA-9000 will never
limit the dynamic range of a music system in
which it is used.

The tracking force of the cartridge was set
to the recommended 1.7 grams. All cartridge
measurements were made through the
HA-9000 head amplifier. The output was 3.3
mV per channel at a velocity of 3.54 centime-
ters per second (cm/sec), which is comparable
to that of most good moving-magnet car-
tridges. Both channels had exactly the same
output level. For those planning to use the
HV-9100 with another make of head amplifi-
er, this output level corresponds to 0.039 mV
at the cartridge.

The HV-9100 tracked our test records very
well at its rated force, and often also at lower
settings. At 1.3 grams it handled 30-cm/sec
levels at 1,000 Hz from one record, while only
1 gram was needed to track very high level
32-Hz signals from another record. The
300-Hz tones of the German Hi Fi Institute
record could be played to the 80-micron level
at 1.7 grams.

The weight of the Nagatron HV-9100 car-
tridge is specified by the manufacturer as 19
grams. Although this seems high compared
with the 5- to 7-gram weights quoted for most
cartridges, it includes the equivalent of a head
shell; the combination comes very close to the
mass of a typical cartridge plus head shell. In
the tone arm we used, the total mass referred
to the stylus position was 30.5 grams, and this
resonated with the compliance of the stylus
system at 8 Hz with an amplitude of 6 dB. The
vertical angle of the HV-9100’s stylus was 20
degrees.

The frequency response, measured with a
CBS STR 100 record, was quite flat up to
about 7,000 Hz; it rose at higher frequencies.
A check with a CD-4 test record showed that
the actual peak was at 23,000 Hz, with an
8-dB amplitude, and that the cartridge re-
sponse and separation were maintained all the
way up to 50,000 Hz.

A small “‘glitch’’ in the frequency-response
curve at 3,000 Hz coincided with an irregulari-
ty in the crosstalk curve at the same frequen-

(Continued on page 56)

TTR-103 test records. These high velocities provide a severe testof 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 maximum velocity the cartridge is able to track
before a sudden and radical increase in distortion takes place. There
are very few commercial phonograph discs that embody musical audio
signals with average velocities much higher than about 15 cm/sec.
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(A Smaller, Less Expensive Version of
The New Advent Loudspeaker.)

The
Advent/1.

For the past several years, the most popular
and most imitated speaker in this country
has been the Advent Loudspeaker, which,
including its newly redesigned format, is
approaching the 750,000 mark in sales. Also
~on the best-seller list has been the Smaller
Advent Loudspeaker, a system carefully
designed to have the same frequency range
and much the same overall performance for
less money in a smaller cabinet.

The Advent/1 is a new two-way acoustic-
suspension speaker system that replaces the
Smaller Advent. It is a redefinition of just
how close we can come to the performance
of our flagship speaker in a smaller, less
expensive system.

The Advent/1 is one very short step down
in performance from the New Advent Loud-
speaker. It uses the same low-frequency and
high-frequency drivers, and the only per-
formance difference worth quantifying is
that it has 2% dB less output at 32 Hz. Its
overall sound is as close to the New Advent’s
as one speaker can come to another. Its
power-handling capabilities are the same,
and its efficiency is high enough to allow it
to be well driven by low-power amplifiers
and receivers.

We feel that the performance-per-dollar
(and per-cubic-foot) of the Advent/1 is un-
surpassed by anything we or anyone else can
offer in a speaker.

Its price* is $110 to $139 (depending on
cabinet finish and how far we have shipped
it).

If you would like full information on the
Advent/1, please send us the coupon.
Thank you.

5 TN NN N SN EN SN E S E SR N
sr-12/78 |

To: Advent Corporation,
195 Albany Street,
Cambridge, Massachusetts 02139

Please send infermation on the Advent/1
and a list of your dealers.

Name.

Address

City.

State Zip

S T———— |
*Suggested prices, subject to change without notice.

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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cy, indicating a resonance in the moving sys-
tem of the cartridge. The ampiitude .change in
the cartridge response was only a couple of
decibels, but the separation fell from a very
good 25 dB to about 15 dB, which.is neverthe-
less sufficient for good stereo effect. Aside
from this anomaly, channel separation was
good: 25 dB in the mid-range, 20 dB at 10,000
Hz, and 8 to 10 dB at 20,000 Hz. The response
and crosstalk curves for both channels were
nearly identical, a further indication of the
cartridge’s internal symmetry. (Most car-
tridges show distinctly different crosstalk
characteristics on the two channels.)

The square-wave response, playing the
CBS STR 112 test record, showed the
23,000-Hz resonance in the form of a 50 per
cent overshoot followed by a few cycles of
damped ringing that soon decayed to negligi-
ble levels. Tracking-distortion measurements,
made with Shure’s TTR-102 and TTR-103 rec-
ords, revealed that the Nagatron HV-9100
was excellent, even when compared with oth-
er premium-grade cartridges. The IM distor-
tion from the TTR-102 was almost constant at
1.3 per cent from 7 to 20 cm/sec and rose only
to 3 per cent at the record’s maximum level of
27 cm/sec. The repetition-rate distortion of
the 10.8-kHz tone bursts on the TTR-103 was
also very low, ranging from 0.57 per cent at 15
cm/sec to 1.1 per cent at 30 ¢m/sec.

Subjective tracking tests, using the Shure
‘“‘Audio Obstacle Course’’ records, confirmed
the fine tracking ability of the cartridge. With
the older record (Era III), only a slight strain
on the highest level of the violin section
marred an otherwise perfect tracking perfor-

mance. With the new Era IV record we de-
tected mild mistracking on level 4 of the
orchestral bells and flute sections.

@ Comment. Knowing about the 3,000-Hz
internal resonance of the Nagatron HV-9100,
we listened carefully to see if it could be
heard. We did not detect its presence, which
is perhaps not too surprising in view of the
moderate amplitude of the dip (a drop in re-
sponse is less audible than a peak) and the
fact that, even at its worst, the channel sepa-
ration was still 15 dB. We suspect that people
who just listen to their cartridge and do not
measure it will never be aware of its presence.

Otherwise, the sound of the cartridge was
excellent—that is to say, it was equivalent to
what we have heard from a number of top-
ranking cartridges of all types of construc-
tion. We did not find the rising high end objec-
tionable, and it did not appear as an obvious
brightness or other coloration. It is evident
from the total symmetry of its output, fre-
quency response, and crosstalk characteris-
tics that the design of the HV-9100 is funda-
mentally sound and that great care has been
exercised in its construction and adjustment.
We have encountered very few cartridges that
are so symmetrical in any of these respects,
let alone in all of them!

We also paid special attention to the noise
and-hum characteristics of the HA-9000 head
amplifier, since it is in this area that many
moving-coil cartridges and their step-up ac-
cessories fall by the wayside. The HA-9000
must be oriented critically for minimum hum
pickup if it is located anywhere near a power

|
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Dual 819 Stereo Cassette Deck

THE Dual 819 is a front-loading, single-
motor, two-head cassette deck featuring
a Sen-Dust alloy record/playback head. The
tape transport is driven by a d.c. servomotor
with a heavy, dynamically balanced flywheel.
A newly designed, gear-driven, fast-forward
and rewind mechanism eliminates many of
the intermediate rubber wheels and clutches
used on other cassette transports, and it is
claimed to be more reliable.

The cassette compartment is at the left of
the panel, with a row of conventionally oper-
ated mechanical ‘‘piano-key’’ levers below it.
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The transport controls can be operated in any
sequence without going through stop (except
when going into record, which can only be
done with the tape stopped). When the EJECT
lever is pressed, the cassette compartment
door opens slowly, carrying with it the cas-
sette tray. During operation the entire cas-
sette can be seen.

Pushbuttons select bias and equalization
for ferric-oxide (FE) or chromium-dioxide
(cr) tapes. Engaging both buttons, logically
enough, sets up the machine for ferrichrome
tape. Similar buttons turn on the Dolby sys-

transformer (near any powered component of
a music system, for instance). This require-
ment is spelied out plainly in the manual for
the HA-9000. With a little care we were able
to reduce the hum pickup to a lower subjec-
tive level than the internal noise of the
amplifier. Although we could not measure the
noise, we set the system gain so high that the
sound from most records was intolerably
loud. Lifting the cartridge from the record,
we could hear nothing from the speakers until
we came within about three feet of them,
when a faint hiss could be heard. At any rea-
sonable listening level there was absolutely no
sound from the speakers when the cartridge
was raised from the record. Apparently the
designers of the HA-9000 did their job well.

We noted that—although it is not men-
tioned in the instruction booklet—when the
HA-9000’s power switch is off, the cartridge
inputs are connected directly to the output
jacks. Thus, if a standard high-output magnet-
ic cartridge is plugged into the tone arm, there
is no need to disconnect the HA-9000 from
the system.

The bottom line—whether the HV-9100/
HA-9000 combination is worth almost $500—
is one that must be determined by the in-
dividual audiophile. In truth, there are a num-
ber of moving-coil cartridges and head
amplifiers on the market that, taken together,
cost even more. We have not used or tested
most of them, but it’s certainly safe to say
that the Nagatron HV-9100 ranks among the
best of those with which we are familiar.

Circle 137 on reader service card

tem and the recording limiter, which goes into
operation at levels above.0 dB to prevent dis-
tortion from unexpected high-level program
peaks. Above these buttons are a headphone
jack and two small knobs that adjust the head-
phone volume separately for each channel.

The two large, illuminated level meters are
calibrated from —20 to +3 dB. The meters
monitor the level at the output of the record-
ing amplifier following equalization, and they
therefore read the instantaneous peak level of
the signal as it is being recorded on the tape.
Because of their fast response time and the
point in the circuit at which they monitor the
program, Dual’s meters eliminate any need
for the LED’s or other peak indicators that
are often used to supplement conventional
slow-responding meters.

Below the meters are the two pairs of re-
cording-level knobs. The line and microphone
inputs are separately controlled and can be
mixed. Separate controls for the two channels
are concentrically mounted. There are two
microphone jacks. Plugging one microphone
into either of the jacks connects it to both re-
cording channels in proportion to the settings
of the level controls. When two microphones
are plugged in, each feeds its indicated chan-
nel only.

Between the recording-level controls.is one
of the 819’s special features, which was first
introduced on Dual’s top model, the 939.

(Continued on page 58)
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WHEN TOSHIBA
BUILDS A CASSETTE DECK
SUPERIOR SPECS ARE
NOT ENOUGH.

TheToshiba 5460 cassette deck.With an All-Sendust recording head,
~ Dolby*FM and Direct Access feather-touch controls.

When you buy any of
Toshiba’s cassette decks, you
can take excellent sound for
granted.

Our 5460, for example,
has inaudible wow and
flutter: just 0.05% wrms.

A high signal-to-noise ratio:

69 dB (=3 dB, Dolby on,
CrO;). And wide frequency
response: 20-18,000 Hz (FeCr).

But Toshiba goes
beyond specs, to professional
features for continued superior
performance.

Consider the 5460's All-
Sendust recording head. It
stands up to wear much better
than hardened permalloy.
And it’s not susceptible to the
“chipping” that can occur with

errite heads.

Then, get your hands on

*Dolby is a registered trademark of Dolby Laboratories.

our Direct Access feather-
touch controls. The merest
touch allows you to switch
from one function to another.
Without pressing the stop
button or jamming the tape.

- And the Toshiba 5460’s
front-loading cassette compart-
ment has an oil-damped soft- -
eject mechanism, for smooth
and convenient operation.

Of course, almost every
cassette deck has Dolby these
days. But few have Dolby FM
as well. Toshiba does, with a
switchable MPX filter circuit.
So you can feed Dolby FM
broadcasts through the 5460
to get cleaner sound. Whether
or not you're recording.

The 5460 tape transport
is DC servomotor-controlled

And you'll appreciate

CIRCLE NO. 82 ON READER SERVICE CARD

 the three-function meter plus

LED peak indicator. And our

_new edit/fade control.

Naturally, the 5460 has
all the standards as well. Like
three-position biasand

equalization switches.
Mike/line mixing. And

circuitry to accommodate

an accessory timer.
Look at and listen to the

-Toshiba 5460 and the full line

of Toshiba cassette decks at
better audio dealers.

As you'd expect from
Toshiba, their sound and
features are very impressive.

And even their prices will be
MUSIC tO your ears.

TAOSHIBA
Again, the first.

Toshiba America. Inc.. 280 Park Ave., New York, NY 10017
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Called the ‘‘fade/edit’’ system, it permits a
smooth transition from one already recorded
segment to the next without the abrupt
changes and switching transients that often
occur when a recorder is stopped and thenre-
started in the recording mode. It can also be
used to edit out unwanted portions of a re-
corded tape smoothly with minimal risk of
losing any desired material. This feature is
used while the machine is in the playback
mode. When a button is pressed in and held,
current is slowly applied to the erase head, in-
creasing over a period of 3 to 5 seconds to the
point where it fully erases the tape. When the
button is released, the erase current is gradu-
ally removed over a similar period, smoothly
restoring the program to the original level.
Since this is done while listening to the tape,
there is no uncertainty about when the eras-
ure should begin (although one must first time
the segment to be erased, so as to know when
the button should be released). Since the
fade/edit system will operate on any cassette,
even when its recording safety tab has been
removed, the button is located behind a plas-
tic door that must be held open while the but-
ton is pressed. This prevents accidental eras-
ure of a tape.

The Dual 819 has the “‘memory wind’’ fea-
ture that is becoming almost standard on high-
quality cassette recorders. However, Dual
goes beyond most others, since the automatic
stop when the index counter reaches 000 is
effective in fast-forward as well as in the usu-
al rewind mode. Red and green LED indica-
tors on the panel show when the Dolby sys-
tem is on and when the machine is in the re-
cording mode. The end-of-tape stop and dis-
engagement of the transport is controlled by a
photocell sensor that stops the machine with-
in a quarter second of the time ¢ither tape hub
stops turning. The input and output jacks are
recessed into the rear of the cabinet, together
with a DIN socket and two screwdriver-
adjustable output-level controls. The Dual
819's case is finished in dark brown, contrast-
ing with the bright metal knobs and the large,
well-lit silver meter faces. It measures 17% x
6 x 13Y inches and weighs 1734 pounds.
Price: $430.

® Laboratory Measurements. Although the
instruction manual for the 819 lists the recom-
mended bias/equalization settings for a num-
ber of tapes, we were informed by the import-
er (United Audio) that the machine had been
adjusted for Maxell UD-XL I (Fe), Scotch
Master II (CrO,), and BASF Professional III
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(FeCr). Lacking a suitable sample of the
BASF tape, we used Sony Ferrichrome.

The Maxell UD-XL I tape provided a very
flat record-playback frequency response (at
—20 dB), within =0.75 dB from 30 to 15,500
Hz. We noted that the low-frequency *‘rip-
ples’’ caused by the head contours were less
prominent than those of many other decks.
The Scotch Master Il response sloped down-
ward slightly from 35 to 15,000 Hz, aithough it
varied only 2.5 dB from the 1,000-Hz level
between 20 and 14,500 Hz. The response with
Sony Ferrichrome was flat within =1 dB from
33to 15,000 Hz.

The Dolby tracking of the 819 was among
the best we have measured. Up to 12,000 Hz,
there was less than 0.5 dB difference between
response curves made with and without the
Dolby circuits at levels from —20 to —40 dB.
The playback frequency response was within
+0.8, —1.7 dB from 40 to 12,500 Hz using the
TDK AC-337 (120-microsecond) test tape.
The 70-microsecond playback response, mea-
sured with the Teac 116SP tape, was within
+0.5, —1 dB from 40 to 10,000 Hz.

A 0-dB recording-level reading on the me-
“ters of the 819 required an input of 44 mil-
livolts (mV) at the line jacks or 0.29 mV at the
microphone jacks. The playback level from a

0-dB recording was in the 0.6- to 0.8-volt
range, depending on the tape used. The mi-
crophone preamplifier averloaded at a 57-mV
input. The overload was taken as the level
that produced 3 per cent second-harmonic
distortion, since the waveform rounded softly
rather than clipping abruptly. The limiter
came into action rapidly at 0 dB (it did not
affect lower levels), reducing the recording
gain and effectively preventing any distortion,
even from severe overloads of 20 dB or more.
However, following a severe overload, the
gain returned to normal very slowly over peri-
ods as long as 30 seconds. This feature can be
useful when recording voices, but it might
produce some strange effects when recording
miusic at too high a level.

At a 0-dB recording level, the playback dis-
tortion was lowest (0.63 per cent) with the
Maxell UD-XL I tape and considerably higher
(2 and 1.6 per cent, respectively) with the
Scotch and Sony tapes. For a reference 3 per
cent playback distortion, the recording inputs
for the three tapes were +5, +2, and +3 dB,
respectively. The A-weighted signal-to-noise
ratios without Dolby, referred to the 3 per
cent distortion level, were 59, 60.3, and 58
dB. With Dolby circuits in use and CCIR/
ARM weighting, these ratios improved to
65.6, 70, and 67 dB. The noise increased by
10.5 dB through the microphone inputs at
maximum gain. The headphone volume was
gratifyingly high, even with 200-ohm phones.

The meters of the Dual 819 responded per-
fectly to the 0.3-second tone bursts used to
check for conformity with VU-meter stand-
ards (although they are not equivalent to VU
meters, being faster in their attack and slower
in their decay). The reading on 0.3-second
bursts, repeated once per second, was the
same as on a steady-state signal of the same
level. The meters were also calibrated very
accurately, so that any given input-level
change produced exactly the same amount of
change on the meters. This is a rare occur-
rance with cassette-deck meters. The Dolby
marks, set at 0 on the meters, were within 1
dB of the standard Dolby-level calibrating
tones on our test tapes. The crosstalk from

(Continued on page 60)

“‘Oh, so that’s what those big handles are for!”’
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FOR ANYONE
WHO GAN AFFORD
PERFEGTION
THISIS THE
PERFEGT SPEAKER.
THE NEW ARS.

The search for perfection never ends.
Maybe next year we'll be able to build Teafel) i
Somethmg even nlore to your ]_]klng THIS IS THEAR% L‘}KVE'_/:\LL AASNSEIE%KEE‘:ARSEIIQTVIVSIL(I:.OSVHEORV%Q(SB AFB%LI!:ULL
than the ARO. oSS R e s WA s

But right now, by present standards, there simply isn’t anythlng that
looks better on paper or sounds better at home than an ARO.

The AR9 1s a 4-way floor standing speaker, which incorporates a
kind of electronic automatic transmission to improve bass response.

From bass notes below the audible range, to over 20,000 Hz, its frequency
response curve looks flat as a Kansas wheatfield.

Compare it with bigger speakers that cost even more and you'll be
stunned at the difference you hear.

The AR is capable of painful sound pressure
levels. You can pump 400 watts per channel
through it (with the usual cautions —driven to i
clipping 10% of the time; normal source material). ~ TruthIn Listening

But most of all, the sound of it is simply staggering. Beyond
description really, with beautiful dispersion and precise stereo imagery.
Words and notes emerge from your own records you may never have
heard before.

At about $750 each, th<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>