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This is the third of a neu series of ads about the major
conceptual differences between Fisher components and
other makes. It is not necessary ro have read the first two ads
before reading this one, but see footnote in italics belou

nothing to its input except amplify it. (As long as all con-
trols are in a neutral or “out” position.) The same criterion
applies, of course, to the amplifier section of a receiver.

In real life, however, amplifiers not only amplify
theirinput but also change it. They add harmonic and inter-
modulation products, they slow down the transients, they
create new transients, they fill in the background with hum
and hiss. Today’s highly perfected amplifiers do these non-
functional things ever so slightly, certainly to a lesser degree
than even the finest pick ups, tape recorders or loudspeakers.
But that does not mean the design approach to amplifiers
can be more casual now than to other components.

In fact, amplifier design has become such an exact
science that the leading manufacturers are all using state-
of-the-art circuitry, so that quality differences in a given
price range are the result of rather sophisticated engineering
details. That is where the Fisher philosophy of the
“balanced component” comes in.

In an ideal world, the ideal amplifier would do absolutely

Fig. 1. Block diagram of the circuit stages in a Fisher amplifier channel.

(Multiply by two for stereo, by fowr for 4-channel.)
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A balanced component, as engineered by Fisher, is
one in which all design elements affecting basic listening
quality are treated without the slightest compromise, even
at the lowest price. The negotiable performance factors
and convenience features, on the other hand, are maxi-
mized in proportion to the price, each to the proper degree,
neglecting none and overemphasizing none.

In the case of amplifiers and the amplifier section of
receivers, only power output and control versatility are
negotiable. Freedom from audible distortions and noise is a
non-negotiible requirement, regardless of price.

Fig. 1 shows the four basic stages of an amplifier circuit.
Since controls, switches, equalizers, filters, etc., will be the

Fig. 2. The new Fisher TX-2000 stereo amplifier, incorporating
the most powerfud of all Fisher amplifier circuits: 50 watts continuous
power (vms) per channel or 75 watts music power per channel.

subject of the next ad in this series, let us consider each of
these stages from the point of view of amplification alone.
1. The preamplifier stage takes an input of a few
millivolts (from a phono cartridge) and brings it up to a
level of about one volt. That means a gain of roughly 50
dB, which is a lot. High gain is always accompanied by the
danger of excessive background noise, so there is very
little room for tolerance in the noise level of the input
transistor and its associated network. On the other hand,
the next transistor in the circuit must handle all that signal
without overload, so it must be operated at sufficiently high
voltage. Unlike some other manufacturers, Fisher is un-
compromising on these points even in bottom-of-the-line
components. A noisy preamp or a preamp that can be over-
loaded by a high-output cartridge does not belong in high
fidelity equipment.

Fig. 3. Square wave response
at 10 kHz of a typical

Fisher amplifier circuit.

The square corners

and flat top indicate
virtually perfect response

to at least 60 kHz.

2. The tone control stage, considered purely as a
stage of amplification, presents relatively few problems
from the point of view of noise or distortion, since it has
only a few dB of gain. The important engineering decisions
are related to the design of the control networks.

3. The volume control, which controls the amount
of amplification, can be placed almost anywhere between
the output of the preamp stage and the speaker, and this is
one of the major areas of disagreement among competing
makers. Fisher firmly believes in placing it just ahead of the
power amplifier stage. Placing it further up toward the
speaker could result in overload of the power amplifier
circuit by the unattenuated input signal. Placing further
back toward the preamyp would allow more circuits to run
at full gain at all times, resulting in higher residual noise
level at normal listening volumes.

4. The power amplifier stage must, to begin with,
be able to take any input passed on to it by the volume
control without overload of its first transistor, the so-called
predriver. That means the predriver must be operated at
sufficiently high voltage, a point sometimes overlooked by
amplifier designers. The rest of the power amplifier stage is
largely dictated by the maximum power output aimed for,
which of course is where price becomes an important factor.
Heavy-duty output transistors and power supplies cost
money. However, even the least powerful Fisher amplifier
circuit performs just as perfectly within its rated power as
the most powerful. There is only one standard of Fisher
amplifier performance.

It must be added that all Fisher amplifier designs use
large amounts of feedback without the slightest instability,
resulting in outstandingly wide frequency range and
power bandwidth (see Fig. 3).

These are the major design considerations that give a
Fisher amplifier circuit its individual personality. In most
other respects Fisher simply follows the best standard
practice to produce a balanced component.

FISHER

We invented high fidelity.

Vin

The next ad in this series will explore in detail how the Fisher design philosophy applies to conerols. filters and switches. Others will follow.
Don’t miss any of them. But just in case you do, you may want to get on the mailing list for a free reprint of the entive sevies. To obrain this valuable booklet. o to
receive free technical literature on any of nearly a hundved Fisher products, write 1o Fisher Radio. Dept. HF-3. 11-44 45th Road. Long Island City, N.Y 11101



The Pick-Up Pros.

.r

Artie Altro makes the WOR-FM sound, while Eric Small, Sebastian Stone and Promotion Director, Kim Olian look over a new album.

WOR-FM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. “We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you're a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
you want.

There are two Stanton professional
cartridge series. The Stanton 681 Series is engi-

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
make it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the “industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive
“longhair’ brush to keep grooves clean and protect
the stylus. They belong in every quality repro-
duction system—broadcast or high fidelity.

For complete information -
and specifications on Stanton
cartridges, write Stanton
Magpnetics, Inc., Terminal Drive, L& -
Plainview, L.I., N.Y. 11803. STANTON

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible systems.
CIRCLE 68 ON READER-SERVICE CARD
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Her Majesty's ccnductor. See page 25.

Snappy tapes. See page 48.

Verdi vs. Venice. See page 62.
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letters

Barték and the Anti-Fascists

Leonard Marcus’ diary in the December
issue [“Journey to Judgment™] was fascinating
and frustrating. About Bartdk's early anti-
Fascist activities—more detail. please.
Garry Margolis
Los Angeles, Calif.

One such example of Bariok’s disgust with
Fascist tactics is shown in his defense of Tos-
canini after the conductor had been physically
artucked by Fuscist youths in Bologna on May
15, 1931 (sece “Those Were the Davs.” No-
vember 1971). The following is u resolution
drafted by Buriok for the UMZE (New IHun-
garian Music Society) as 1ranslated by loseph
S:zigeti: “The UMZE is deeply shocked and
roused to indignation by the news of the grave
assault that has been made on Ariuro Toscanini.
The Society wishes 10 assure him of its most
wholehearted sympathy and solidarity and
salutes him with the unnosr admiration.

“The UMZE views with concern the ever
more numerous brutal inirusions into artistic
life by factors that have nothing 10 do with
the domain of art. These intrusions don’t make
a hali even before the worldwide authority of
a Toscanini. Therefore the UMZE considers
it timely 10 give thought 10 the problem of de-
fensive action. Accordingly the Society will
address a circular leiter 10 every member of
the ISCM (lmernational Societv for Con-
temporary Music) and will urge them 1o work
out propositions tending 1o defend the integrity
and autonomousness of art and 1o present these
for discussion ar the July meeting in Oxford.

“The UMZE will ask the Presidency of
ISCAM 10 prepare this discussion after having
contacted other musical and perhaps fine arts
and literary organizations. in order 1o bring
about a world federation capable of safeguard-
ing the freedom of arts.”

Record Cleaning Solution

We at Discwasher, Inc. were grautied 1o see a
report on our new record cleaning product in
your December issue. This review. however,
quoted a chemist as saving that Discwasher
fluid contains silicones. There is no forni of sili-
cone compounds in our Huid.

We do not doubt the integrity of HiGu
FIbELITY Magazine, but we must suggest that
your chemist has guessed at—not studied—the
composition of the tluid. Silicones are not used
in it because they are counter-productive to
long-term record care. With the cleaning
system we manufacture, Discwasher fluid can
be used repeatedly with total safety o the
record surtace. Scrubbing across the grooves is
not recommended because (as you pointed
out) the Discwasher’s bristles are somewhat
harder than the disc surface. In proper use
(with, rather than across. the grooves) the
lateral and vertical compliance of the backing
allows the bristles to “track™ the grooves, and
disc wear ceases 0 be a consideration.

Bruce R. Maier, Ph.D.
Discwasher. Inc,
Columbia, Mo.

The chemist in question has a varied back

4

ground in laboratory work and for the lust few
vears has been involved specifically in the
identification of trace impurities—often includ-
ing silicones—in his particular work. We there-
Sfore accepied his statement that silicones. which
ofien are used as an aniistatic ageni, can easily
be identified without formal analysis and that
they are in fuct present in the Discwasher fluid.
In the fuce of Dr. Maier's letter, however, he
admits that he mav have heen overhasiv. The
identificarion of silicones would not appear 1o he
as simple a matter as we had been led 10 believe.
As we said in the review. the solution leaves
only the slightest residue—much less than tap
waler for example—and we're satisfied that it
Jjioses no threai 1o records.

Scriabin and the Critics

How gratuitous of Royal S. Brown in the
November issue to attack viciously Faubion
Bowers’ jacket notes 1o Ruth Laredo’s new
Scriabin recording. MHaving read Bowers’
notes, which 1 consider extremely well written,
I fail 10 sce any example of “dime-store™
mysticismi as Brown charges.

Bowers simply states facts in his notes-
that Scriabin was born on Christmas day (by
the Russian calendar of the time) and died at
Easter. The resurgence of a Scriabin trend in
the West today after a long period of dis-
interest was just another point of fact noted
by Bowers. What then is Brown’s reason for
getting so upset and unnecessarily nasty? 1t
seems 1o me that he is displaying some sort
of personal prejudice which has absolutely
no place in a serious review,

| also object to Brown’s inadequate. sce-
saw criticisms ot both the Laredo and Szidon
recordings of the Scriabin sonatas. Brown's
style. it seems. stems from his own singularly
“precious” i1deas which combine (usually in

the same sentence) with any first thoughts of

harsh criticism that might cross his mind. For
example, he says that Roberto Szidon’s mo-
mentum “arises particularly from his uncanny
comprehension of Scriabin’s interlacing and
interlocking formal patterns and thematic
ideas.” He then continues by saying that
Szidon is “jerky, overimpetuous, and rather
artificial.™ 1'd like 10 know then how is it
possible o “interlace™ formal patterns with
thematic material if one is rhythmically out
of order?

In the same paragraph. Brown savs that
Miss Larcdo, while “tending to drown the
themes and lose sight ot the over-all con-
ception . .. marvelously captures the inherent
rhyvthmic movement of Scriabin’s composi-
tions. She also brings oul subtle harmonic
shifts. .. .7 Just what is it that Brown implics
here. considering that in the previous para-
graph he mentioned that Miss Laredo “oc-
casionally tends to hammer a melodic line
1o death, without integrating the theme into
the over-all work. .. .""? How can Brown pos-
sibly say that Miss Laredo brings out “subtle
harmonic shifts™ and has “inherent rhythmic
movement™ if she “loses” the conception of
the piece as a whole? Atter all, rhythmic move-
ment would bind the work together very well
if" it is as well done as Brown claims it is.

Brown, in my opinion. lets his reader know
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We enjoy telling you how each aspect of the 12
year basic research program on sound reproduction
contributed to the unconventional features found in
the Bose 901 and 501 DIRECT/REFLECTING® [oud-
speakers.® We also take pride in quoting from the un-
precedented series of rave reviews because to us they
are like awards won for the best design. T

However, it is important to realize that the re-
search and the reviews are of only academic interest
unless the speakers really are audibly superior. It is
equally important to realize that YOU are in every
sense the ultimate judge, for you are the one who lives
with the sound you choose.

So—tforget the rave reviews and the research and
sit in judgement of two fascinating experiments. Take
your most exacting records to any franchised BOSE
dealer and:

I. Place the BOSE 901's directly on top of any
other speakers, regardless of their size or price, and

make an A-B listening test with your records.

2. Place the BOSE 501's beside (with at least 2 feet
clearancel any other speaker using woofers, tweeters
and crossovers and perform the A-B listening test.
(Don't ask the price of the 501 before the test)

Then, just enjoy your records. When you finish you
will know why we get much more satisfaction from our
work than could ever be derived from profits alone.

P.S. If you already own expensive speakers, many
dealers will lend you a pair of BOSE 901s for an A-B in
your living room, where the acoustics are generally far
superior to those of the speaker-lined showroom.,

* Copies of the Audio Engineering Society paper
‘ON THE DESIGN, MEASUREMENT AND EVALUA-
TION OF LOUDSPEAKERS’, by Dr. A. G. Bose, are
available from the Bose Corp. for fifty cents.

t For copies of the reviews, circle our number on
your reader service card.

You can hear the difference noM”SE

Unless they're audibly superior
it's all academic.

The BOSE 901 and BOSE 501 are covered by
patent rights, issued and pending.

CIRCLE 14 ON READER-SERVICE CARD
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GREAT SAVINGS... L T

tapes =986
only R ==

8-track cartridges
OR

v

it you join now and agree to buy seven selections (at regular Club prices) during the coming year

| TWIN-P/

LIVE AT HENDRIX S =r=Ls
: ' Vols.3 &4 e
[ ]
OR
[ g
AT W ==
CARNEGIE HALL Dolly Dagger e s et
I'm a Man LaTT3 Hey Beby ’” =
250réto4 ORIGINAL MOTION PICTURE SOUND TRACK 7” reel-to-reel
[cornia] 210153 tapes
209726

Yes, it's true! — if you join right now, you may have

ANY 8 of these stereo tapes for only $2.86. Just

mail the postpaid application (be sure to indicate

whether you want cartridges, cassettes or reel-to-

reel tapes). In exchange . . .

You agree to buy just seven tapes (at regular Club

prices) in the coming year — and you may cancel

membership any time after doing so.

Your own charge account will be opened upon en-

rollment . . . and the selections you order as a

member will be mailed and billed at the regular

Club prices: cartridges and cassettes, $6.98; reel

tapes, $7.98 . . . plus a processing and postage

charge. (Occasional special selections may be
somewhat higher.)

You may accept or reject tapes as follows: every

four weeks you will receive a new copy of the

Club’s music magazine, which describes the regu-

lar selection for each musical interest . . . plus

hundreds of aiternate selections from every field
of music.

.. . if you do not want any tape in any month, just
return the selection card always provided by
the date specified

. if you want only the regular selection for your
musical interest, you need do nothing — it will
be shipped to you automatically

. if you want any of the other tapes offered, just
order them on the selection card and return it
by the date specified

. and from time to time we will offer some spe-
cial selections, which you may reject by return-
ing the special dated form provided . . . or
accept by simply doing nothing.

You'll be eligible for our bonus plan upon com-
pleting your enrollment agreement — a plan which
enables you to save at least 33% on all your future
purchases! This is the most convenient way pos-
sible to build a stereo tape collection at the great-
est savings possible!

Columbia Tape Ciub
a service of

n Columbia
House
Terre Haute.Indiana 47808 A130/872
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Please accept my membership application in the Club. | am
interested in this type of tape: (check one only)

P IC) [ 8-Track Cartridges (PG-W)

cJ1
(LI LT [ | Tape Cassettes (PH-X)

Send these 8 selections
for only $2.86

|
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box enly [] Reel-to-Reel Tapes (ME-Y)

Send me the eight selections indicated at the right, for which
I will be billed only $2.86, plus processing and postage. 1 agree
to buy seven selections (at regular Club prices) during the
coming year, and may cancel membership any time there-
after. If I continue, I will be eligible for your bonus plan
All selections will be described in advance in the Club maga-
zine, sent every four weeks. If I do not want any selec-
tion, I'll return the selection card by the date specified - or
use It to order any selection I do want If I want only the
regular selection, I need do nothing — it will be sent auto-
matically. From time to time, I'll be offered special selections
which I may accept or reject by using the dated form.

MY MAIN MUSICAL INTEREST IS (check one box only)

|
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[ Easy Listening [ Young Sounds [J Country B |

Mr.

Mrs,
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Dc you have a telephone? (check one) YES ] NO
APQ. FPO addressees: write for special offer
———————FOLD IN HALF ON THIS LINE, SEAL AND MAIL —
FIRST CLASS

Permit No. 1050
Terre Haute, Ind.
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COLUMBIA TAPE CLUB
1 Music Lane
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practically nothing about these two excellent
and important recordings: he could learn a
lot about writing himself from someone like

Faubion Bowers. ) )
Whitney Phoenix

Oberlin, Ohio

Mr. Brown replies: Faubion Bowers is not
simply “stating fucts” in his notes. since he
specificially says. unless the copy on my record
Jjacket is different from that on Mr. Phoenix’s,
that our present decade has seen u resurrection
that is not exactly incommensuraie with the
odd fuct that Scriabin was born on Christmas
and died on Easter.” That senience is charged
with loaded words: “‘resurrection.” “odd fact.”
“incommensurate” ("not exactly incomnien-

surate.” mind you!), etc. Mr. Phoenix is quite
correct: My attack on Bowers does stem from a
personal prejudice—aguinst the kind of flowery
biographical style in which the author drowns
his “hero” in a sea of ornate sivlistic ramblings
that try to capture 1he “'essence™ of a composer’s
art while actually saying nothing meaningful
ar all. Bowers seems 10 be more of a hagiog-
rapher than a biographer, much less a musicolo-
gist. Compare Bowers’ notes with those by
Arthur Coln for Hilde Somer's recording of
the Seventh and Ninth Sonatas and tell me who
has the most cogent conuments to make about
Scriabin and his music.

As for Mr. Phoenix’s complaint of my “see-
saw™ criticisms, 1 will fully admir thar my re-

Dust and dirt
can sound like boulders
through your Hi-Fi.

If you've been hearing thuds and thumps
when you play your records, in most
cases it's not your equipment that's at
fauit, but the polluted condition of your
records.

Today's precision turntables with
their ultra sensitive cartridges and styli
require impeccably clean records. Other-
wise when they travel through the micro-
grooves and encounter microscopic dust,
dirt, and grit, the sound they magnify
seems as though you’re going through a
falling rock zone.

Uncover the original brilliant sound
of your records with Watts Record Care

“Professional
methods for
record care

and use”

“PARASTAT. —

|

equipment. ldeal for transcription and au-
tomatic turntables, it's the only posltive
way to revitalize old records and keep
new records new. The Watts Record Care
Kit contains everything you need to: re-
move deep down dirt and static charge,
apply the proper humidity, keep your sty-
lus clean. And we even include Watts’
classic book on record care. Only $19.95
See your hi-fi dealer for the Watts Record
Care Kit, and you'll never hear things
that go bump in the night.

Elpa Marketing Industries, Inc.,

New Hyde Park, New York 11040

Record
| Care Kit
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view was a see-saw, and that precisely reflects
my reaction. Although | was quite annoyed by
what 1 considered flaws on both recordings, |
Jound many assets in each pianisi’s approach.
Mr. Phoenix has a ialent for interpreting a
writer according to his own lights: Whereas
he praises Bowers for simply staing fucts, he
takes me 10 task for saying that Szidon is
“ritythmically out of order”—when 1 merely
stated that 1 found Szidon’s playing 1o be overly
headstrong in places: this does not in the leust
prevent the pianist from communicating. in an
intangible way thai depends on « lot more than
projecting rhythmic detail, the formal intrica-
cies of Scriabin’s music. The same holds true
for my commenis on Laredo’s playing: The fuct
that she does not reveal the thematic structure
as well as Szidon in no way hampers her perfect
understanding and performance of Scriabin’s
ritythmic patierns and harmonic configurations.
Needless to say, riwvthmic movemen: does indeed
bind the work together very well in Laredo’s
performances; but her readings lack the addi-
tional, and essential, unity that Szidon is able
1o create within the thematic siructure. I am
sorry if Mr. Phoenix feels that music criticism
must be either black and white—or, as with
Bowers, rainbow oriented; to me, there ure occa-
sions when gray is not only permissible, bu
unavoidably appropriate.

Bernard Herrmann and His Reviewer

Hats off for the intelligence you showed in
using a “classical” (“modern.” actually) re-
viewer for the recent Bernard Herrmann
disc {“Music from Great Film Classics,”
November 1971]. I don't wish 10 put down
your pop stafl, but merely to show my grati-
tude that the classical listener. seeing their
friend R.S.B.’s byline in the “Lighter Side”
section. will read it and perhaps be curious
enough 10 buy the Herrmann disc.

Royal S. Brown has impressed me more
and more since he joined HiGH FIDELITY a few
years ago. Here, at last, is a writer on contem-
porary serious music who judges according to
how original and inventive a work is and nor
according 10 how up-to-the-minute it sounds.
Here is a critic intelligent enough 10 see that a
Shostakovich, conservative as his vocabulars
may be. reflects his time (and transcends it) as
vividly as a Stravinsky. In short, here is a
reviewer who knows what every critic should
know (but rarely does): 1’s not how old the
composer’s techniques are that matters, but
how he makes these technigues his own. Any
Poulenc lover will tell you that.

Music is “dated™ only when no one wants
10 hear it again. Which is by way of saying that
I’'m not the only listener who derives pleasure
from repeated hearings of minor masters like
Herrmann. Not only do [ have Mr. Brown on
my side, but quite a few friends of both “pop™
and “‘classical™ persuasion.

I disagree with Mr. Brown on only one
point. He disliked the earlier Phase 4 disc of
Herrmann’s film music because of its “claus-
trophobic sound quality.” Actually. [ find the
dryer acoustic quite appropriate for the tauter
Hitchcock scores. while the greater resonance
of the newer release is perfect for the more
lushly scored Jane Eyre and Kilimanjaro
music.

More Herrmann would be welcome. How
about the music from The Ghost and Mrs.
Muir, Hangover Square. Fahrenheit 451. The
Man Who Knew Too Much. and The Bride

H1GH FIDELITY MAGAZINE



The end of the fidelity gap
between cassette and open reel.

Our RS-275US brings the .ow-
noise, wide-response perfarmance
of openreel toa cassette deck. Fre-
quency response: 3(-15,000 Hz.
Signal-to-noise ratio: better than
45dB. Those are numbers you've
probably never seen before in
cassette.

The biggest reason far our
lower noise and wider response is
also the smallest. Panason_c
patented a Hot Pressed Ferrite
head with one of the world’s
narrowest, most precise geps.

You get a 25% broader freaquency
response with ten times the life of
conventional heads.

A separate fast-forwsrd and
rewind motor means we don't

kave to spin wheels with our

crive motor. The motor hat

crives the tape drives it directly.
No Eelts to give you thesslip.

No gears to start fluttering and
wowir.g. The speed is ccnstant.
Cais the lack of noise. Our
patented drive motor is DC and
brushless. No AC hum. No brushes
to spark up static.

We're quiet in other ways,
t02. There’s a special noise
suppression circuit with its own
switeh. And a tape equalization
switzh for the newest low-noise
super zapes.

MNobody else has all these
Ibw-noise, wide-response featuras
in one great cassette deck.

And that’s just for starters.

You'll finc solenoid push-
button operation for electrical,
not mechanical switching.

A “memory rewind” button that
pre-sets zhe tape to stop right
where you want it to. Two big
VU meters. Separate output
volume Jevel controls betore the
signal goes int> your amplifier.
Dptional remncte control.

And a walnut base as part of

the deal.

When you're ready -c get
serious about a stereo cassatte
deck, see ycurfranchised
Panasonic Hi-Fi dealer for the
RS-275US. Th= one that gives you
reelsound.

just slightly

200 Park Ave., N. Y. 10017. For our nearest franehise3 Panasoniz Hi-Fi dealer, Zall 800 63°-1971. Ia N. J., L"'
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Wore Black. It would be even more tascinat
ing o hear one of Mr. Herrmann’s svm-
phonies.
Stephen C. [lillyer
Chicago. I

Missing Bars

Query for Robert C. Marsh. In their complete
edition of the Mahler symphonies, has DGG
seen fit to replace the few bars thev (inadver-
tently. it would seem) omitted from the open
ing of the Burleske movement of Mahler's
Ninth Syvmphony when it was released
separately?

Paul Turok

New York. N.Y

Dreaming about a pair
of $300 condenser

microphones?

Think seriously

about these:
$39.75 each!

Mr. Marsh replies: When 1 first heard the
KNubelik ser of the Ninth. | wondered if this
change of text was one of 1he corrections proni-
ised us in the society edition of the score (re
puted to fix hundreds of old errors). but appar
ently it was simply a slip in editing and the
version on hand from the compleie edition
appears 1o reinsiaie the passage in accord with
the new text. If thar sounds vague. it's hecause
I am siill obliged to use the Universal Edition
score. | lack the new marierial ar the moment.

Aida and the Canal

In the December 1971 issue Dr. E. W. Biles
comments on George Movshon's review of
RCA’s new Aida recording. tle states that

[ 4

Model 1710 Electret Condenser
Omnidirectional Microphone

All of the great condenser advantages are here without compromise.
Flat, extended range, excellent transient response, high output, low noise,
and ultra-clean sound. But the new E-V electret condenser microphones
need no high voltage power supply. Just an AA penlite battery to operate
the built-in FET impedance converter. The result is studio performance
without complications and at a dramatically lower price.

There are 4 new E-V electret microphones, including cardioid models,
from $39.75 to just $75.00, audiophile net. Second-generation designs
with unusually high resistance to heat and humidity. Hear them today
at your nearby Electro-Voice soundroom. Or write for details.

More U. S. recording studios use Electro-Voice microphones than any other brand.

*Sy d retail price. Micr

ELECTRO-VOICE, INC., Dept, 322H,
619 Cecil Street, Buchanan, Michigan 49107

In Europe: Electro-Voice, S.A., Lyss-Strasse 55,
2560 Nldau, Switzerland

shown on Model 421 Desk Stand. $12.00 each.

ElechoYores

a GULTON subsidiary
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The Oxford Dictionary of Opera and Vicior
Book of the Opera fail 1o give the name of the
opening opera for the Cairo Opera House
in 1869.

It he will consult Famous Verdi Operas
by Spike Hughes, he will learn that Rigolerio
was given the honor. On page 377 of the
above-mentioned book, Mr. Hughes savs:
“The story that Aidu was performed either at
the Suez Canal opening. or the opening of
the new Cairo Opera House. or both. is still
oddly prevalent. The fifth and latest edition
of Grove’s Dictionary (volume I, page 895)
states that Cairo’s opera house ‘opened with
Verdi's Aida (1871). specially composed for
it.” The passage in Grove’s is corrected in the
supplementary volume where on page 120
it says that ‘Verdi's Aida was commissioned
for its inauguration (1871). but the house was
actually opened with Meyerbeer’s /{uguenois.
This is still not right: for although Aidu was
commissioned for the new theater and was
produced there in 1871 1t was never intended
for its inauguration. The Cairo Opera House
opened on | November. 1869 with Rigolerio:
the first performance there of Les /Huguenots
was some time in 1870: and the Suez Canal
was opened on 16 November. 1869.

William S. and Irma L. Hillman
San Diego, Calif.

Klose in America

In his review of the Preiser Lohengrin record-
ing [December 1971]. Conrad 1. Osborne
refers t0 mezzo Margarete Klose as a surictly
European artist, known only to record col-
lectors here. Actually she sang Brangine
(Trisian und Isolde) and Fricka ( Die Walkiwe)
in both San Francisco and lLos Angeles in
1953.

Stephen Eriksen

Los Angeles, Calif.

The Versions of Tannhauser

Though | share Peter G. Dawis’ enthusiasm
for the Solti Tunnhauser {December [971],
especially in the long-awaited “Paris™ version,
I feel a few words should be added o his
explanation of the version (or versions) used
in the new recording.

As the late Herbert Weinstock pointed out
in his notes 10 the London album. the Paris
version as we know it is actually the Vienna
version of 1872, in which Wagner connected
the Overture with the Venusberg Ballet and
touched up several other spots in the score.
The Vienna version is used in Solu’s perform-
ance except for the sizable chunk of the Act
Il finale beginning with Tannhiuser's “Zum
lieil den Sindigen zu fithren™ (page 231 of the
B & I piano score of the revised version).
Here the conductor chooses the Dresden ver-
sion of the ensemble, in which the tenor solo
is fully supported by soloists and chorus. It
is interesting 10 note that whatever version
the Metropolitan Opera elected to do in the
past forty years. this passage was always per-
formed in the (for once) simpler Paris edition
without chorus.

However, all the published editions of
Act 111 that | have seen are always Parisian.
Toscanini once performed the Dresden Act
111 Prelude with the NBC Orchestra (a longer
and more dramatic version). but this music
has not found its way into contemporary
scores, nor, for that matter, has the original
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dvnaco 4-d
amp kit

Value—the SCA-80Q is the only 4-D amplifier in kit ferm and for the
same cost as a similar two channel ampilifier. From a built-in de-matrix
circuit at the output of the amplifier, connect four speakers (such as the
very popular DYNACO A-25s). Uncover hiddzn corcert hall ambience in
many conventional two channel discs, tapes anc FM aroadcasts and
recreate the original sonics with new 4D recordings. Or use two
speakers now for stereo and add others later. 40 watts RMS per chan-
nel, simple assembly, careful engineering, low distortion and superb
versatility go together to give traditional DYNACO excellence.
A special 4-D DYNACO/Vanguerd LP is available now. See your
DYNACO dealer or send $2.95 to us.
$169.95 kit; $249.95 assembled

ﬂ'gl\lacﬂ ’NE. 3060 Jefferson Street, Philzadelphia, Pa. 19121
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of the rest of the act. Wagner’s additions—for
instance the bass clarinet solo in Elisabeth’s
Prayer and the revised stage-band music (10
say nothing of the choral finale. which more
than one astute Wagner scholar insists was
completely rewritten)—exist both in the pub-
lished Dresden and Paris versions of” Act Il
The strange metamorphosis of the Tannhauser
scores over the years would indeed be a fasci-
nating study. Only Messiah sports comparable
Uriext problems.

William Zakariasen

San Francisco, Calif.

Gilels Vendetta

[ can contain myself no longer! For years

You have 4 channels in
your present stereo.

Utah’s STUDIO 4 and two
more speaker systems will
reveal the other 2 channels

I . '\
- o™

I have put up with Harris Goldsmith’s sneers
al that great pianist Emil Gilels. | have taken
it as a matter of course that since Mr. Gold-
smith is vour pianistic pundit Gilels’ solo
records will never receive a fair review in your
magazine.

Now Mr. Goldsmith has even got his hands
on a Gilels chamber music recording. His
remarks on the Gilels/Amadeus rendering
of Brahms’s G minor Piano Quartet [October
1971] take his absurd vendetia against Gilels
one step further. I read that Gilels’ phrasing
is “'sober. slightly archaic . . ™ as well as “sttl
and careful. . . ." Apparently he exhibits a
“hard. flinty sonority. . . .” Apart from being
poppycock. all the foregoing is an insult to
those who revere Gilels. Am | 10 understand

sTuDIO 4
makes

great sound
twiceas
good!

S e

0

8TUDIO 4 AMBIENCE REGENERATOR

- n IIM

@TUDIO § sanrws semmssans

< 10

Size: 378" high,
978" wide, 456" deep

There are 4 channels in your present Stereo
System. Studio 4 and two more speakers will
reveal them. Use your present amplifier. Use
your regular stereo records or tapes. Use your
present FM stereo broadcasts. For the first time
your room will come completely, fully alive. Im-

possible? STUDIO 4 has a switch for both 2 chan-
nel and 4 channel sound. Switch easily from your
present 2 channel great sound, to 4 channels.
Your great sound becomes twice as good.

NET $39.95

For complete information write:

UTAH ELECTRONICS

1124 East Franklin Street
Huntington, Indiana 46750

"W\/\M »’\.Af/\/\/\/
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thatsince | can find no fault in Gilels playing.
I 'am an ignoramus who needs to be corrected
by Mr. Goldsmith?

Mr. Goldsmith is entitled to his views,
but when he puts them in a critique he should
surely remember that as a journalist he is
writing for all his readers—not just for those
who agree with him. He should surely judge
a performance by the standards of what the
artist was trying to do--he should not expect
an artist to change his performing style just
to suit one critic' The readers who generall:
like Gilels® approach should be told whether,
taking that approach into consideration,
Gilels has given a good performance.

I can usually see what Mr. Goldsmith is
getting at when he praises the musical ex-
travagances of such pianists as Hofmann
and Rachmaninotl. To me, there are good
points 10 every great pianist. though my own
taste veers towards Gilels. Serkin. Lipatt.
Edwin Fischer, and Clara Haskil. 1 cannot
for the life of me think where Mr. Goldsmith
gets some of his ideas about Gilels. Hard,
flinty sonority? Mr. Goldsmith must be think-
ing of the sound he himself makes when his
embittered fingers bite into the keys of his
typewriter en route to another anti-Gilels
diatribe.

Tully Potter
Basildon, Essex.
England

Szigeti Tribute

Ronald C. MacDonald [“Letters.”” November
1971 has voiced the sentiments of many Joseph
Szigeti admirers. Szigeti's impeccable intona-
tion was heyond comparison—not merely
pyrotechnics and the hitting of notes. but an
insight and intensity of interpretation that
probed the depths of the composers’ thoughts.
To have heard himin the 1920s and early 1930s
when he was in his prime was an unforgettable
experience.

I have felt for some time that it is a tragedy
that the record companies have not reissued
the Brahms concerto with Hamilton Harty
conducting the Hallé Orchestra, the Mendels-
sohn concerto with Sir Thomas Beecham and
the Royal Philharmonic. as well as the Bach
unaccompanied sonatas and partitas.

Oscar |. Posner
Brooklyn, N.Y
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We doubt that anyone will be overly sur-
prised to learn that our newest loudspeaker sounds
terrific. Most people really expect KIH to make
terrific sounding things. But at $62.50¢ a piece,
our new Model Thirty-Eight delivers an amount and
quality of sound that we think will astonish even
our most avid fans. The bass response is absolutely
staggering; the transient response is flawless; and
the Thirty-Eight's overall smoothness matches any-
thing we've ever heard. Most important, you can
use a pair of Thirty-Eights with virtually any mod-

The New KLH Model Thirty

estly priced receiver. (What good is an inexpensive
pair of loudspeakers that need a $400 receiver to
effectively drive them?)

The Thirty-Eights are at your KLH dealer now.
After hearing them, we think you'd pay $125 for
just one. But $125 buys you two. Which has got to
make the Thirty-Eights the biggest stereo bargain
since ears.

For more information, visit your KLH dealer or
write to KLH Research and Development, 30 Cross
Street, Cambridge, Mass. 02139.

-Eight.

Two for $125.
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KLH RESEARCH AND DEVELOPMENT
A Division of the Singer Company

tSuggested eost coost retail price. Slightly higher in the south and west. A irademork of The Singer Company
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A CCN ew”
Tchaikovsky

Piano Concerto

by Michael Ponti

speaking of
records

A BIT MORE than three years ago, when [
signed a contract to record for Vox
records. one of the projects | agreed 10
undertake was the recording of Tchaikov-
sky’s complete piano music. [ thought 1
knew what Tchaikovsky had written for
piano and orchestra: three concertos—
the Third a one-movement piece—and
the Concert Fantasy, Op. 56. But | didn’t
know all of the solo piano music and
wanted to be sure that | didn’t overlook
anything. | began a little research on my
own. | was shocked at how much music
for solo piano 1 found in musical en-
cyclopedias that [ hadn’t known of
before. | was also surprised to find, while
casually making lists of solo works, a
reference to Tchaikovsky’s Andante and
Finale, Op. 79. Although I had never
played the one-movement concerto. Op.
75, the closeness of the opus numbers
made me wonder, especially since the
later Andante and Finale could serve as
the two final movements to the Third
Concerto. It also seemed strange o me
that Tchaikovsky would write two three-
movement concertos and then, for no
apparent reason, turn out a one-move-
ment concerto. The single-movement
concerto is not that much of a rarity now
(Scriabin, Rimsky-Korsakov, Bartok’s
First), but there were few pieces in
Tchaikovsky's time that he might have
had in mind as precedents. | wondered
about this for a while, but [ couldn’t find
a score anywhere and gradually I gave
up the pursuit—at least temporarily.

Then about a year later [ was in
Munich playing the Scriabin Concerto
with Kiril Kondrashin when he men-
tioned, over lunch, that he thought the
Tchaikovsky Third Concerto, in its three-
movement form, waseven better than the
Second. I remember getting quite excited
and asking him if he would send me a
score {rom the Soviet Union. He said he
would—but | never received it

After a time, not having heard from
Kondrashin, | mentioned the work to a
young editor and writer in New York,
Donald Garvelman. Garvelman is a
wonder at finding forgotten Romantic
works. We had already established con-
tact by mail with regard to other Roman-
tic projects | had either already under-
taken or had planned to undertake. He
had helped me find many of Scriabin’s
early and unpublished pieces as well as
works by Henselt, Thalberg. and Mos-
cheles. Somehow he found a score of Op.

79 and sent it 1o me, and finally I had a
chance to look at the Andante and Finale
firsthand. As soon as | had studied the
work, my earlier suspicions about its
relationship to Op. 75 were confirmed;
1 now was convinced that the two addi-
tional movements were intended to
complete the Third Concerto.

I wouldn’t necessarily agree with Kon-
drashin that the Third Concerto is better
than the Second, but itis certainty a more
effective audience piece. In Scoul, Korea
1 recently performed both works at the
same concert and while the Second was
well received the audience tore the place
apart at the end of the Third.

As 1o the relationship of the Third
Concerto to the so-called “Seventh Sym-
phony.” it seems as though Tchaikovsky
couldn’t decide for a time whether he
wanted to compose another symphony
or finish another concerto. What he
tinally did decide, | believe, was that he
didn’t want to do a seventh symphony.
Then he probably couldn’t decide
whether to leave the Third Concerto as
a one-movement piece or to complete it
with the two additional movements he
had already drafted.

Apparently. he wasn’t quite satistied
with the second and third movements
and allowed the work to be performed
only as 4 one-movement piece. But as
far as T am concerned, this work, which
Tchaikovsky himself was not completely
satistied with, isstill more important than
many of the completed works of lesser
CoOmposers.

The Seventh Symphony is really the
same work, except of course for the
omission of the piano. However, it also
contains an added scherzo movement
which is a transcription of the Scherzo
Fantasy, Op. 72. No. 10. (1 happen to
think the Scherzo Fantasy is much better
in its original solo piano version
anyway.)

Our performance in Seoul (with the
Seoul Philharmonic Orchestra under
David Epstein) must be one of the first
that the piece has had: it was my first, at
least, and | would be interested to know
it someonc has heard of other specitic
performances. The only other time |
played the work was for the recording
sessions with the Luxembourg Radio
Orchestra under Louis de Froment.
There. without an audience, at least the
orchestra loved it. [To find out how our
reviewer H.G. liked it, see page 76.—Ed.|
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When it comes to fine stereo systems...
a Marantz i1s a Marantz

Is a Marantz.

That means that Marantz not only
makes the finest most expensive
stereo equipment in the world
but also the finest least expensive
stereo equipment in the world.
Cur $1319Marantz stereo compo-
nent system for example inc udes
the Marantz Model 120 stereo-
p1onic tuner featuring the exclu-
sive Gyro-Touch tuning and
built-in oscilloscope for $429; the
Model 3300 preamplifier/ccntrol
certer that offers you full ccntrol
fecilities at $395; plus the Marantz
Model 250, a 250 watt KMS power
amplifier priced at $435. PLt hem
all together they spell Mararitz —
a total of $1319 worth of the best
scereoequipmentavailableforthe
conroisseur.

For the budget-minded music lover,
Marantz also makes the finest, least
expensive stereo equipment in the
world. Marantz offers a component
systen~ that includes the Marantz-Model
110 FM/AM stereophonic tuner fea-
turing Gyro-Touch tuning for only
$179.95, and beautifully comple-
mented by the Marantz Model 1030
stereo preamp-amplifier with 15
watts RMS per channel griced at
only $149.95. A great system for
the budding ster=o enthusiast and
the best buy for the money in the

audio world. $329.90

Same name, sam= quality —regardless of price. That's
Maran-z’ superior ‘quality. inherent in the full line of
compcnents. And to complete your system choose a Marantz

Imperial speaker system. mmmeaR*ecaERE W,
We sound. better.

©Copyright 1972 Marantz Ce., Inc.,  subsidiary of Superscope, Inc., P.O. Box 99A, Sun Valley, Calif. 31352. In Eu-dpe: Mamntz Int'l S.A., Brusse's, Belgium . InCamada:
Electrohomz, Ltd., Kitchener, Ontariq. Prices subject to change without notice. Send for free catalog,




This is not
a speaker.

missing part
of your
speaker.

What's missing from your
speaker. no matter how much
youpaidforit.isahigh-frequency
response that remains genuinely
flat off axis. {The 15-kHz output
of a top-rated $250 speaker, for
example, is down 12 dB at 60°
off center.)

The new Microstatic high
frequency speaker system is de-
signed to give you this missing
response when you connect it to
any medium or low-efficiency
speaker of any size or design.
And we mean +2dB from 3.5
kHz to 18 kHz over a 180° angle!

Microstatic won’t change the
sound quality of a top-rated
speaker on axis. but it will make
a dramatic improvement in the
stereo image and overall trans
parency from any listening posi
tion in the room.

Don't just take our word for it.
Read the Hirsch-Houck reportin
Stereo Review. Or lvan Berger in
Saturday Review. Or E.T.Canby
in Audio.

For copies of these rave re
views plus detailed literature,
write us directly. Microstatic is
priced at $117 a pair (slightly
higher in the West).

MICROSTATIC ™"
a product of

MICRO/ACOUSTICS“CORP.
8 Westchester Plaza

Elmsford. N.Y. 10523

*Patent Pending
CIRCLE 75 ON READER-SERVICE CARD
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those were the days

A nostalgic romp through the pages of High Fidelity and Musical America

60 Years Aco

The Boston Opera’s performance of
/1 Trovaiore on March 18 was delayed for
tifty minutes because of the “methodical
and relentless descent of the asbestos fire
curtain in the middle of an act. . . . Few
will forget that slow descent, while the
singers tried their best to keep on singing
.... The cause of all this was the leaking
in avalve in the high pressure water pipe
under the stage. This pipe is so connected
with the fire curtain that if owing to any
sudden flame the pipe commences to
give its water the curtain will at the same
moment automatically descend. The
curtain obeyed. The leak was not large
enough to make it descend quickly. .
1t look between tive and ten minutes o
arrive at the bottom. Laughter com-
menced to sweep over the house and
there was a roar as the curtain landed.”

At a recent New York performance of

Madama Buuerfly, pianist Wilhelm
Backhaus was asked how he enjoyed the
work of the popular Italian composer.
"l tike it very much.” said the great Bee-
thovenian virtuoso, “but | admire his
Fanciulla del West much more.” When
asked whether he took Puccini seriously,
the pianist seemed surprised and an-
swered that of course he took Puccam
seriously!

40 Years Aco

On March 16 the Philharmonic Sym-
phony presented the world premiere of
Respighi’s *“concert tryptich” Maria
Egiziaca, conducted by the composer
and starring Nelson Eddy in two roles
with Charlotte Boerner as Maria. Ke-
spighi has written *page upon page that
are musical dramatic writing of a high
order . .
his stage works with which we are
acquainted.”

On March 2 the Metropolitan Opera
staged a “Grand Operatic Surprise
Party,” enlisting the services of virtually
the entire company. The “party” was
given for the benefit of the Musicians
Emergency Aid and reportedly raised
$28,000. The tirst part of the program
consisted of a number of ensembles
taken from works in the current reper-
toire. The second part of the program
(the “surprise party”) opened with an
“International Overture,” which in-
cluded “familiar strains of at least four

. far more so than in those of

operas and The Star-Spangled Banner,
conducted simultaneously by eight
maestros.” In scene two, the Gallic con-
tingent of the roster presented “A Bool-
legging of French Champagne” during
which a box purportedly containing bot-
tles of champagne opened and out came
Lily Pons singing the “Bell Song.” Nexl,
a brass band, led by Kapellmeister
Michael Bohnen flourishing a red um-
brella, marched down the aisle followed
by a dancing bull—later disclosed to be
Lohengrin's swan—and led by Lauritz
Melchior dressed in Alpine togs and
asserting that he was Tannhiuser! And
finally, Beniamino Gigli, dressed as Car-
men, sang the /labanera, amid much
glee.

20 Years Aco

The Voice of America has recorded the
first complete performance of Schoen-
berg's Gurrelieder to be given in the
western hemisphere. In this gala event,
Belgian soprano Suzanne Danco made
her first appearance with an American
orchestra. The presentation, led by Thor
Johnson, was “a musically magnificent
and a historically important event for
Cincinnati”—where it was briltiantly
played by the Cincinnati Symphony
augmented by students from the Cincin-
nati Conservatory and College of Music.

With the reissuing of the historic Felix
Weingartner recordings of the nine Bee-
thoven symphonies, originally produced
in connection with the Beethoven anni-
versary year in 1927, Columbia Records
is celebrating the rounding out of a quar-
ter-century in the record industry. After
twenty-five years, the record industry
“has attained full maturity.” Today, it
is perhaps “healthier than it has ever
been before. In addition to such large
corporations as Columbia and RCA Vic-
tor, half a hundred smaller companies
are issuing a flood of recordings covering
almost every phase of both familiar and
unfamiliar music. Contemporary music
is finally obtaining a hearing on records”
Twenty-five years ago, the epoch-making
experiment of placing all the Beethoven
symphonies on the market (soon fol-
lowed by the four Brahms symphonies,
also conducted by Weingartner) coin-
cided with the development of electrical
recording, which provided for the first
time “a means of capturing relatively un-
distorted orchestral tone.”

H1GH FIDELITY MAGAZINE



New Heathkit AR-1500 stereo receiver...
the critics say it all:

“...the most powerful and sensitive receiver we have ever measured...” — JuLixn Hirsch — Stereo Review

“...a stereo receiver easily worth twice the cost (or perhaps even more)...” — 4udio Magazine

“Great new solid-state stereo receiver kit matches the demands of the most golden of golden ears...”

Mr. Hirsch goes on to say:
“The FM tuner section of
the AR-1500 was outstand-
ingly sensitive. We meas-
ured the IHF sensitivity at
1.4 microvolts, and the lim-
iting curve was the steepest
we have ever measured. ..
The FM frequency re-
sponse was literally perfect-

ly flat from 30 to 15,000 Hz The Heathkit AR-1500 AM/FM/FM-Stereo Receiver . ..349.95* (Kit, less Cabinet)

...Image rejection was o
over 100 dB (our measurement limit). ..

“The AM tuner was a pleasant surprise ... It sounded very much
like the FM tuner, with distinct sibilants and a quiet background,
and was easily the best-sounding AM tuner we have had the plea-
sure of using. ..

*“...all input levels can be matched and set for the most effective
use of the loudness compensation. This valuable feature is rarely
found on high-fidelity receivers and amplifiers. . .

“The phono equalization was perfectly accurate (within our meas-
uring tolerances) ... The magnetic phono-input sensitivity was ad-
justable from 0.62 millivolt to about 4.5 millivolts, with a noise
level of —66 dB, which is very low... When properly set up, it
would be impossible to overload the phono inputs of the AR-1500
with any magnetic cartridge . ..

“...it significantly bettered Heath’s conservative specifications.
Into 8-ohm loads, with both channels driven, the continuous power
at clipping level was 81.5 watts per channel. Into 4 ohms it was
133 watts per channel, and even with 16-ohm loads the receiver
delivered 46.5 watts per channel. Needless to say, the AR-1500 can
drive any speaker we know of, and with power to spare. ..

“At 1,000 Hz, harmonic distortion was well under 0.05 per cent
from 1 to 75 watts per channel...The IM distortion was under
0.05 per cent at a level of a couple of watts or less, and gradually
increased from 0.09 per cent at 10 watts to 0.16 per cent at 75
watts... The heavy power transformer is evidence that there was
no skimping in the power supply of the AR-1500, and its perfor-
mance at the low-frequency extremes clearly sets it apart from
most receivers. . .

“Virtually all the circuit boards plug into sockets, which are hinged
so that boards can be swung out for testing or servicing without
shutting off the receiver. An ‘extender’ cable permits any part of
the receiver to be operated ‘in the clear’ — even the entire power-
transistor and heat-sink assembly! The 245-page manual has
extensive tests charts that show all voltage and resistance measure-
ments in key circuits as they should appear on the receiver's built-
in test meter . ..

“With their well-known thoroughness, Heath has left little to the
builder’s imagination, and has assumed no electronic training or
xnowledge on his part. The separate packaging of all parts for each
circuit board subassembly is a major boon. ..

“In sound quality and ease of operation, and in overall suitability
for its intended use, one could not expect more from any high-
fidelity component.”

From the pages of Audio Magazine: “. .. the AR-1500 outperforms
the near-perfect AR-15 in almost every important specification . . .

“The FM front end features six tuned circuits and utilizes three
FETs, while the AM RF section has two dual-gate MOSFETs
(for RF and mixer stages) and an FET oscillator stage. The AM
IF section features a 12-pole LC filter and a broad band detector.
The FM IF section is worthy of special comment. Three IC stages
are used and there are two 5-pole LC filters. ..

“...IHF FM sensitivity...turned out to be 1.5 uV as opposed to
the 1.8 uV claimed. Furthermore, it was identical at 90 MHz and
106 MHz (the IHF spec requires a statement only for IHF sensi-
tivity at 98 MHz but we always measure this important spec at

— Radio Electronics

three points on the dial).
Notice that at just over 2
microvolts of input signal
S/N has already reached 50
dB. Ultimate S/N measured
was 66 dB and consisted of
small hum components ra-
ther than any residual noise.
THD in mono measured
0.25%, exactly twice as good
as claimed! Stereo THD
was identical, at 0.25%

which is quite a feat . . .

*...the separation of the multiplex section of the AR-1500 reaches
about 45 dB at mid-band and is still 32 dB at 50 Hz and 25 dB at
10 kHz (Can your phono cartridge do as well?) ...

“The real surprise came when we spent some time listening to AM
... This new AM design is superb. We still have one classical music
station that has some simultaneous broadcasting on its AM and
FM outlets and that gave us a good opportunity to A-B between
the AM and FM performance of the AR-1500. There was some
high-frequency roll-off to be sure, but BOTH signals were virtually
noise-free and we were hard pressed to detect more THD from the
AM than from the FM equivalent. Given AM circuits like this
(and a bit of care on the part of broadcasters), AM may not be as
dead as FM advocates would have us believe!. ..

“Rated distortion [0.24%] is reached at a [continuous] power out-
put of 77.5 watts per channel with 8 ohm loads (both channels
driven). At rated output (60 watts per channel) THD was 2 mere
0.1% and at lower power levels there was never a tendency for the
THD to ‘creep up’ again, which indicates the virtually complete
absence of any ‘crossover distortion’ components. No so-called
‘transistor sound’ from this receiver, you can be sure. We tried to
measure IM distortion but kept getting readings of 0.05% no mat-
ter what we did. Since that happens to be the ‘limit’ of our test
equipment and since the rated IM stated by Heath is ‘less than
0.1% at all power levels up to rated power output’ there isn’t much
more we can say except that, again, the unit is better than the
specification — we just don’t know how much better. ..

“As for the amplifiers and preamplifier sections, we just couldn’t
hear them — and that’s a commendation. All we heard was pro-
gram material (plus some speaker coloration, regrettably) unen-
cumbered by audible distortion, noise, hum or any other of the
multitude of afflictions which beset some high fidelity stereo in-
stallations . ..

“As always, construction instructions are lucid enough for the in-
experienced kit-builder and there is enough technical and theoreti-
cal information to satisfy even the most knowledgeable audio/RF
engineer.”’

The Heathkit AR-1500...its performance speaks louder than
words. Order yours now.

Kit AR-1500, less cabinet, 53 Ibs. .349.95*

ARA-1500-1, walnut cabinet, 8 Ibs. . 24.95*

See and hear the new AR-150) at your nearest Heathkit Electronic
Center .. . order direct from the coupon below...or send for your

free Heathkit catalog. m
g | HEATH COMPANY, Dept. 8.3 Schlumberger
y « 1 Benton Harbor, Michigan 49022

] Please rush my free Heathkit Catalog.

1
]
[}
[}

] Enclosed is $ plus shipping. Please send :

my AR-1500 by return mail, 1

[}
[}
[}
[}
1
]
[}
[}
[}

[JEnclosed is $ plus shipping for ARA-1500-
1 walnut cabinet,

Name_
FREE CATALOG...de-
scribes AR-1500, plus Afidress‘
over 350 other fun-to- City
Eptild home and hobby
its,

_State. Zip

Prices & specifications subject to change without
*Mail Order Prices; F.0.B, Factory. HF 256

notice.
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How would the rumble level of the Sony
TTS-3000, which you measured at -77 dB
by the RRLL method in 1967, compare with
turntables you have measured more
recently by the ARLL method—specitically
the Thoren TD-125(-62 dB) and the Empire
598 (-63 dB)? What is the difference be-
tween the two measurements techniques?
—William D. Gray, Valley Center, Calit.
None—except the name. RRLL stood for
Relative Rumble Loudness Level and raised
the question: relative to what? To answer
that question, CBS Labs altered the term
to ARLL for Audible Rumble Loudness
Level. In other words, the “'weighting” of
the data is on the basis of (that is, relative
to) audibility factors, the lowest frequencies
being less audible than those a bit higher
in pitch. Therefore you can compare our
1967 figures directly with those for current
models.

I have just purchased a $500 receiver, a
$500 open-reel tape deck, and an Advocate
101 Dolby noise-reduction unit. All the
equipment is hooked up, calibrated, and
ready to go. But | can’t find any open-reel
Dolbyized recorded tapes to play on my
system. You've mentioned Dolbyized cas-
settes from Ampex and others; how about
us open-reel users?—F. J. Casey, Youngs-
town, Ohio.

Yours is one of several letters we've re-
ceived recently bewailing the lack of open-
reel recorded tapes of one sort or another.
And it looks as though you're out of luck.
The tape duplicators show less interest
in open-reel issues all the time and none
at all in Dolby for this purpose. Apparently
the Dolby open-reel system (and there are
two decks now available with built-in Dolby
circuits) is to be a home-recording medium
only if things continue as they now are
going, and you’ll just have to live with the
hiss on the dwindling assortment of re-
corded tapes that you can still buy.

In comparing receivers, is there any way
to convert IHF power output tigures to rms
values?—Gary Mattson, Owatonna, Minn.
No. An amplifier (including one built into a
receiver) that has a really fine power supply
can produce very similar results under
either test procedure—though IHF power
output normally is expressed as the sum of
the two channels, while “rms’’ or continu-
ous power output most commonly is ex-
pressed as a per-channel figure. When the
power supply section is not so good, the
difference between the two power meas-
urements can be considerable. The loading
resistors used during the test can alter
results too. Continuous power normally

20

is measured into an 8-ohm load; IHF power
often is measured at 4 ohms if that load will
produce a higher reading. (Sometimes it
won't.) And IHF power usually is measured
with only one channel driven, the resulting
per-channel reading being doubled mathe-
matically to derive the total power rating;
continuous power ratings may be meas-
ured with only one channel driven or, most
stringently, both driven simultaneously.

I've been considering buying a Teac or a
Revox A-77 open-reel deck. | called both
companies to find out what tape their prod-
ucts work best with and they both said
Scotch 203. Now I'm confused about
Scotch 207. What is the difference between
these two tapes and which one is better
for these recorders?—Paul Agbadian, Los
Angeles, Calif.

When the 3M Company introduced its 207
it said that this new tape would match any
recorder set up for 203, but do a better job
than 203. More recently, however, it has
allowed that still better performance
(though only slightly better) can be obtained
with 207 if the equipment is optimized spe-
cifically for it. So while those Revox and
Teac products that are set up for 203 should
perform even better with 207, strictly speak-
ing they are not optimized for 207. Beth
Teac and Revox have told us, however,
that you can order their open-reel products
optimized for any tape you like. If you want
to get maximum advantage from 207 (or
any other tape), that's the way to go about it.

I'm planning to convert my stereo system
to four channels and would appreciate
some help in choosing the components |
will need. First, do you think | will be better
off getting a good stereo deck and picking
up a decoder (E-V Stereo-4, for instance),
or should | buy a four-channel deck? Even-
tually I'd like to record in four channels.
It | have a stereo deck | could use some-
thing like the Kenwood processor so that
| could make my own matrixed tapes on a
stereo recorder. Also, I'm looking for a
quality automatic turntable. The Garrard
Zero 100 is said to have almost no tracking
error. Does this make it the best choice for
quadraphonic records?—Nicholas |.
Oshana, Ft. Gordon, Ga.

These are real toughies, and any decision
you make now could prove to be the wrong
one in a few years—or even months. Tre
problem revolves around program material.
You can now buy some discrete (not ma-
trixed) four-channel eight-track cartridges,
and discs matrixed by a number of different
systems: CBS, E-V, and Sansui. Discrete
four-channel discs (JVC CD-4 system) may

be on the market later this year, but no-
body’s making any promises. A few dis-
crete open-reel tapes have been offered,
but the supply is extremely limited and no
new titles have been added recently. You
would need different equipment to play
each of these types of recordings. FM sta-
tions occasionally broadcast some of them
or special material (such as the Boston
Symphony Orchestra concerts) matrixed
in one way or another. The technology of
quadraphonics is young, and the young
are subject to unpredictable changes.
Until four-channel sound has achieved
more maturity you should be prepared
to make corresponding changes in any
quadraphonic system you put together.
For one thing, time may demonstrate that
minimum horizontal tracking error is par-
ticularly important in playing quadraphonic
discs; at present we know of no specific
evidence to indicate that it is.

| have a stereo system now, based on the
Harman-Kardon 520 receiver. | planto con-
vert to four-channel sound, using Citation
Eleven and Citation Twelve as the extra
preamp and amplifier. What tuner would
be most suitable for use with these com-
ponents? I'm not looking for a bargain
tuner, but I'm also not interested in un-
necessary features, such as a variety of
tuning methods.—William F. Bennett,
Trumbuil, Conn.

Since nobody now knows what direction
the FCC and the broadcasters may take in
this respect, we'd advise against allowing
your choice to be seriously swayed by
models that claim to be '‘four-channel-
ready.” At the present time, four-channel
broadcasts may be made by a station using
some type of matrix or by two stations trans-
mitting simultaneously on two different
carrier frequencies. The former method
requires not another tuner, but a suitable
decoder at the output of your present
tuner. The latter method is strictly experi-
mental and temporary. But if you want to
sample it, any competent basic stereo-FM
tuner will do the job. The AR tuner, for one,
would be a fine choice. Or, if you prefer
an all H-K system, you might wait for the
Citation tuner we’re told is in preparation.

I've been told in looking for a high-quality
portable stereo FM/AM radio/cassette
recorder that | shouldn’t expect to find one
with built-in Dolby circuits at this time. Is
this so?—Frank H. Gravell, Long Island
City, N.Y.

Yes. Infact we don't even know of a battery-
powered Dolby unit that could conveniently
be used as an add-on with such a portable.
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ZERO 100 <. noves: o

is the only automatic turntable achieving zero tracking error.
Modestly priced at $189.50, this most advanced record playing

unit is a fabulous array of imaginative, responsible irncvations:
Variable speed ccntrol; illuminated strobe; magnetic arti-skating
(an entirely new orinciple); viscous-damped cueing; 15° vertical
tracking adjustment; the patented Synchro-Lab synchronaus motor;
and Garrard’s exclusive two-point record support. An eagineer-

ing triumph, the articulating icne arm, is demons:ratad below.

True Tangent Tracking
First time in an automatic turntable!

The diagram over the photograp1 shows how
the tone arm articulates, constantly adjusting
the angle of the cartridce, and keeping the
stylus perpendicularly targent tc the grooves
throughout the record. Space-age pivotry and
computerized design have made it possible to
play the record at exactl» the same angle as
it was cut. Reproductior is truer, distortion
sharply reduced, record | fe tengthened
Consider that there ame 3,600 seconds of
arc in a degree —and that a conventional
tone arm will produce up o 4 degrees tracking
error—or 14,400 seconds at full playing radius
Compare this to the Zero 100 t-acking error,
calculated to measure a remarkable 90 sec-
ords (160 times lower!) and you will see why
th s Garrard developmert obsoktes the arm
geometry of every other automatic turntable

O Test reports by some cf the irdustry's most
respected reviewers have already appeared,
expressing their enthusiasm. These reports are
now available with a 12-page brachure on the
Zero 100 at your deale-. Or, you can write
to British Industries Company, Dept. C-22
Westbury, New York 115390

Mfg. by Plessey Ltd. Dist. by Britist Industries Co




Wednesday for piano.
Thursday for horns.

p Close your eyes.
Lou Rawls is singing. He says,
“Believe in me.” And you do.

An acoustic guitar, way off to
the left somewhere, scratches the
back of your ear. Trap drums hug
the bass guitar in the center of the
sound. Strings,
woodwinds,
percussion,
trombones,
fourteen different
pieces of pure sound come
together.

And you’re there with them —
hearing, sharing, capturing a
moment that never happened.

They don’t make records like
they used to.

Until very, very recently the
goal of any musical recording was
to recreate an event that had
happened somewhere. The “live”
performance was perfection; the
only purpose of recording was
to record.

It's not that way any more. Not
with the new music.

The last album you bought, the
one with fifteen or twenty artists
performing together, likely took a
month to record, another month
to mix. Many of the musicians
performed as soloists, the rest in
small groups. Only three people
were there from the first day to
the last: The arranger, the

producer and the sound engineer.

The control room looks like a
contro! room. Lots of dials,
buttons, lights. The sound
engineer works at a console
controlling all the same things
your sound system controls: Bass,
treble, volume, balance, etcetera.
The only difference between your
system and this one is a little more
sensitivity, capacity, precision and
maybe two or three hundred
thousand dollars.

The contro! room and the studio

are acoustically
isolated. Very
important. The
only way sound can
come out of that studio
is through a speaker in the
control room. See those
beauties all in a row? |BL speakers,
thank you.

Out in the studio, there are
yards and yards of cloth hung here
and there between musicians,
over instruments and next to
microphones. The cloth dampens
sbund. It keeps each instrument’s
sound near the microphone
assigned to it. That’s important.
Musical instrument microphones
are very precise and very literal
and can pick up the wrong sound

just as efficiently as they can the
right one.
Wednesday.

The bass guitar, the acoustic
guitar, the piano, drums,
percussion and Lou Rawls worked
the same session.

The tambourines start in the big
studio but are banished to the
isolation beoth because their
sound is leaking into other
microphones.

Look at the five microphones
on the drums; three for the traps
and two for the bass drums. Each
is there to retrieve a particular
tonal quality.

See the mike inside the piano,
under the top, over the sound? If
you really want to hear good
piano, that’s the place.
Thursday.

Horns, woodwinds, strings—
each takes his turn until all have
had their say.

Finally, fourteen channels are
filled, each with a component of

the total sound, ready to be At
blended. L
Monday. ;‘/f'
The mix-down begins. W=,
Fourteen tracks heading ot
toward two. =

Each monitor
speaker holds a
separate sound. And
now each is heard in turn, solo
and then in unison.

The sound engineer steps to the
podium and brings up the bass
guitar for rhythm. It goes in the
center of the stereo perspective.
He tightens it slightly, adding
equalization at 50 Hz.



L100 CENTURY L200 STUDIO MASTER

A runawav best seller. The beautifu twin of JBL’s compact Just like JBL’s professiona studio monitor only more so.
professional studio monitor. Now the mightiest bookshelf High acoustic output, uniform sgatial distribution, smooth
ever produced. Easily handles 50 watts of continuous frequency response and the extraordinary capability of
program material, although it takes only 1 watt to produce handling a full 100 watts of continuous program material,
78db sour d pressure level at ~ 5 feet. Oiled walnut enclo- yet produces 80db sound pressure level at 15 feet with
sure and & new dimensional grille that’s more acoustically only 1 watt input. Graceful tapered form, oiled walnut
transparent than cloth and happens in colors like Ultra enclosure and sculptured Crenelex grille in Smoke o
Blue, Burrt Orange or Russet Browr . 14”x24"x14”. $273. Raven or Aegean or Burgundy. 33”"x24"x21”. $597.

Guitars over there. Woodwinds here. How do they do that? Besides the
left-channel and right-channel placements, the sound engineer uses tiny
delays in sound and drops in volume to place the sound “away” from you
or “‘near” you. Your brain does the rest, putting each sound in

stereo perspective.

center with a bit of echo to The art of recording is
make it fuller. French horns changing. The business is
left and right and the sweetening changing. More creative scope,
process: Bass trombones for more ideas, more discipline.
1 resonance. An oboe solo A whole new incredibly complex
for delicacy and a room full art ferm has emerged.
of strings — violins, cello, viola We're glad to be a part of it. In
to make the whole thing fact, most major recording studios
Traps left and traps right. A little  smooth and round. in the world produce
equalization to brighten them; And, finally, all monitor their records
some echo to give them depth. speakers are in agreement. One mastered on
Now the bass drum; then the last button is pushed, and the JBL monitors.
acoustic guitar on the left with the master recording is made. James B. Lansing
piano on the right to balance it. That's all there is to it. Sound, Inc
Wednesday, again_ 3249 Casitas Avenue

Los Angeles 90039
A subsidiary of
Jervis Corporation

The tambourine comes into the
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Our thanks to Lou Rawls and MGM Records for allowing us to document the recording, mixing end mastering of the title song from the MGM movie, Believe in Me



The new ADC-XLM

Superb performance.
Lowest mass.
Unbeatable price.
And it’s guaranteed for 10 years.

I you're like most audiophiles,
you've probably spent a great
deal of time. effort and money
looking for the “perfect”
cartridge.

We know what you've been
through. After all, we've been
through it ourselves.

That's why we're especially
enthusiastic about our newest
cartridge, the ADC-XLM. It does

guarantee’involves something
more than just an assurance of
(uality. It is also an expression
of our conviction that the
performance of this cartridge is
so outstanding that it is not likely
to be surpassed within the
foreseeable future.

A new solution for an
old problem.

One of the thorniest problems
confronting a cartridge designer
is how to get rid of the high
frequency resonances common
to all cartridge systems.

Over the years. various
remedies have been tried with

only moderate success. Often the And something more.

everything a well designed
cartridge should do. It may not
be perfect, but we don’t know of
any that are better, and few that
even come close.

Now, we'd like to tell you why.

The lighter, the better.

To begin with, it is generally
agreed that the first
consideration in choosing a
cartridge should be low mass.
And as you may have guessed by
now, the LM in our model
designation stands for low mass.

Not only is the overall weight
of the ADC-XLM extremely
low, but the mass of the all-
important moving system (the
stylus assembly) is lower than
that of any other cartridge.

Translated into performance,
this means effortless tracking at
lighter pressures with
less distortion.

In fact, used in a well
designed. low mass tone arm,
the XLM will track better at 0.4
gram than most cartridges at
one gram Or more.

cure was worse than the disease.
Now thanks to a little bit of

original thinking. ADC has come

up with a very eflective solution
to the problem. We use the

electromagnetic forces generated

within the cartridge itself to
damp out these troublesome
resonances. We call this self-
correcting process, "Controlled
Electrodynamic Damping? or
C.E.D. for short.

And if it seems a little

complicated. just think of C.E.D.

as a more effective way of
achieving lower distortion and
superior tracking. as well as
extending frequency response.

Naturally, there's much more
to the new ADC-XLM, like our
unique induced magnet system,
but let’s save that for later.

Guaranteed reliability plus.

At ADC we've always felt that

reliability was just as important
as any technical specification.
That’'s why we now guarantee
every ADC-XLM, exclusive of
stylus, for a full ten years.

But this unprecedented

In addition to the superb
ADC-XLM. there is also a new
low mass ADC-VLM, which is
recommended for use in record
players requiring tracking
pressures of more than one gram.
The cartridge body is identical
for both units. and so is the
guarantee. Only the stylus
assemblies are different. Thus
you can start out modestly and
move up to the finest and still
protect your investment.

And that brings us to the
important question of price,
which we are happy to say is
significantly lower than what
you might reasonably expect to
pay for the finest. The suggested
list price for the incomparable
ADC-XLM is S50 and the
runner-up ADC-VLM is
only S40.

But no matter which low mass
ADC you choose, you can be
certain that they share the same
outstanding characteristics...
superb tracking, very low
distortion and exceptionally
smooth and extended
frequency response.

*We guarantee (to the original purchaser) this ADC cartridge, exclusive of stylus assembly, to be free of manufacturing defects for a ten year period from
the date of factory shipment. During that time, should a defect occur, the unit will be repaired or replaced (at our option) without cost. The enclosed
guarantee card must be filled out and returned to us within ten days of purchase, otherwise this guarantee will not apply. The guarantee does not cover
damage caused by accident or mishandling. To obtain service under the guarantee, simply mail the unit to our Customer Service Department.
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The Prime Minister as Musician

LONDON

“Where’s your assistant conductor?” 1
asked André Previn at a recent session in
EMTI’s studio. Previn and the London
Symphony Orchestra were there to pro-
vide in double quick time a coupling for
the most exclusive record of the season
Elgar’s Cockaigne Overture conducted
by Her Majesty’s Prime Minister and
First Lord of the Treasury, Rt. Hon.
Edward Heath. T assumed that Previn’s
“assistant conductor” was at a cabinet
meeting.

The story of how Edward Heath came
to conduct the London Symphony at its
gala concert in the Royal Festival Hall
tast November was something I followed
keenly from the start. During the LSO’s
tour of Russia and the Far East, when as
attendant music critic | had every chance
over the weeks to talk with Previn, the
conductor casually remarked how pro-
fessional he felt Heath’s musicianship
was. He and Mia Farrow had on a num-
ber of occasions been guests of the Prime
Minister both at Downing Street and at
the official country home, Chequers. He
had had a chance to discuss music with
Heath in more than dinner-table terms
and was convinced that the Prime Min-
ister would make an excellent job of con-
ducting the orchestra. Would it be feasi-
ble. he wondered. to have him conduct at
the gata? | certainly thought so. Knowing
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the PM from my political journalist
days (when, incidentally, he used 1o
quote my own record reviews at me
without attribution). I was confident he
would rise to the challenge. He was after
all of two minds at Oxford whether to
make music or politics his career.

Rise to the challenge he did, and on
November 25 he appeared on the ros-
trum of the Royal Festival Hall, pink-
faced and a little more tense than when
speaking in the House of Commons.
Elaborate security arrangements sur-
rounded the occasion. Not even reporters
were allowed in as the Prime Minister
wanted merely “the usual press facili-
ties” meaningcritics only (in fact 1 had 1o
double on both jobs). The first test came
in bar three when there is a tricky pause
1o negotiate, and though his head was
downin the score Heath managed it well.
This is one of the most difficult overtures
in the repertory because almost every
page brings a modification of tempo in a
sequence of sharply contrasted sections.
Though we were all aware of the PM’s
tension, it was plain that this was no mere
run-through and that he was putting over
a very positive interpretation. It was
more like the Elgar of Barbirolli rather
than of Boult, warm and expressive and
luxuriating—surprising from the rather
chitl character that Heath presents to
the potitical world. The performance
was recorded in stereo by the BBC,
and EM| planned to put it on one side of
a gala LSO disc with Previn and the

orchestra in three “lollipops™ on the
other side. That was where the rapidly
arranged Previn session came in, and the
pieces chosen included—to my personal
delight—two of the regular encores that
the orchestra had used on the Russia/
Far East tour. Already I had found my-
self incapable of hearing Leonard Bern-
stein’s overture to Candide or the
Vaughan Williams Greensleeves Fan-
tasia without feeling nostalgic.

But before those two comparatively
brief pieces Previn recorded a work that
he had led with tremendous success on
television a month orso earlier—Enesco’s
Rumanian Rhapsody No. 1. The first
run-through was rather stiff and one
could hardly escape the fact. At the play-
back Gervase de Peyer, the LSO’s dis-
tinguished first clarinet and himself a
conductor, came into the control room
and whispered to me that he himself had
been conducting the same piece in Nor-
wich only three days eartier. He knew
how he liked it to go. We didn’t tell
Previn, but Previn himself had ideas, and
in the following two complete takes (all
that was needed to complete the record-
ing) we noticed the places where—as
Previn himself put it—he was “doing a
Zorba the Greek,” edging into an
oompah rhythm or squeezing a tempo.
By the end the LSO might have passed as
Rumanian trained except that I doubt if
Bucharest has ever heard a native orches-
tra as brilliant as this.

It was an exhilarating session with
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Previn and the EMI recording manager,
Christopher Bishop, doing their usual
double act of sharp American wit against
feignedly bored British comment. The
Bernstein overture has now become one
of the orchestra’s favorite party pieces,
scintillatingly brilliant, and | was worried
that the Prime Minister’s highly credit-
able effort on the reverse side might seem
less than sparkling by contrast. What the
final verdict will be | can only leave to
critics and public, but two days later (and
only a week before the disc was avail-
able in the shops for Christmas) | heard
the BBC tape as tailored by EMI. To my
amazement the PM’s Elgar performance
sounded better than in the hall, even
more emotional, and a tremendous
credit not only to the conductor (even his
political opponents reluctantly agreed)
but particularly to the LSO.

EMI had wondered whether it would
be best to have Previn’s well-chosen
words of introduction as a preface to the
performance (“Itis untrue that | am now
aiming to be Prime Minister for fifteen
minutes”), but the PM decided other-
wise. He wanted the performance judged
on its merits, and not for curiosity value
—and who can blame him?

EDWARD GREENFIELD

Photo courtesy London Symphony Orchestra

Back in the familiarity of 10 Downing Street, the PM receives the first recorded copy of his
performance from the LSO's general manager Harold Lawrence (left) and EMI's Peter Andry.

Other Musical Politicians
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The young man with violinis Richard Nixon.

New York City's Mayor Fiorello LaGuardia, another conductor/politician, rehearses the National
Symphony for a 1941 Washington performance of the National Anthem and two Sousa marches.
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Could it have been Anne Boleyn's talent with a
lute that composer Henry VIII found so irresistible?

-
Il Duce Benito Mussolini was Soprano Margaret Truman greets her
another notorious Roman fiddler. pianist father after one of her recitals.

Frederick the Great of Prussia was a composer and
flutist but “the Great” refers 10 other exploits.

Former Supreme Court Justice Abe Fortas—also a violinist
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news and
views

High Fidelity
Music Shows—Again

Not so many years ago, the event of the high fidelity
season was ‘“‘the hi-fi show” in midtown Manhattan,
usually in early fall. No longer. Last fall came and went
with no really major show anywhere in the country.
(The biggest was in Montreal.)

Things are beginning to pick up again, however.
Anaheim, California had its Fifth Regional Hi-Fi Show
late in January. Mrs. Teresa Rogers, best known for her
Washington and Philadelphia shows in alternate years
through much of the Sixties, has planned one to take
place in Atlanta just after this issue appears. It will run
February 18 through 21 at the Merchandise Mart. And
during the first week in March New Yorkers will have a
chance to hear a special collection of quadraphonic
sound systems at the SEE 70 exhibition at 443 Park
Avenue South.

Other shows in other cities now are in the planning
stage. There even has been some speculation about
the possible revival of the major-metropolis gala by
extending the CES (Consumer Electronics Show—
presently open only to the trade) so that the public can
have a day or two to view the goodies. The next CES is
scheduled for Chicago in June, but so far the public
days are no more than talk.

In Search of Specifics

One of our readers wrote recently to complain about
our advertisers. He is disgruntled, he says, because of
the vague and/or inflated statements that they make
about the output power of their amplifiers, and he is
frustrated by their omission of selling prices.

The first of these complaints seems justified to us—
as we've said so often over the years. It's hard to under-
stand why a company will coo about “150 watts of
thrilling power’” when it knows that our test report will
rate the unit at 40 watts per channel (or less) under
standard test conditions. And the practice is even
harder to understand now that the Federal Trade Com-
mission has made it clear that exaggerated claims no
longer will be tolerated.

The FTC ax will be slow to fall, however. Its proposed
rules for stating output-power claims are not expected
to make themselves felt until late 1972 or even early
1973. By that time power not only will have to be tested
on a continuous basis—rather than under one of the
“‘music-power”’ systems only—but it must be referred
to bandwidth. Meaningless 1-kHz output figures (and
the even more nonsensical ‘‘peak-power’’ ratings used
in the stereo console industry) will be banned.

On the subject of prices we find it easier to sympa-
thize with the advertisers. A magazine doesn't get
thrown together overnight; ads are produced months
in advance of the on-sale date. At a time when currency
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revaluation is very much in the air but its effect on
prices impossible to predict with any certainty, ad-
vertisers—and especially importers—can't afford to
state a price that may be impossible to meet by the time
the ad is read. All of the ads our correspondent singled
out featured imported products, and there are others
he might have mentioned. Even domestic manufac-
turers don’t know which way to turn if their products
are designed around imported parts.

Oh yes—there was one other complaint in the letter.
Our reader pointed out that one ad made no mention
at all of power output. A fine paradox! This particular
advertiser has refused to get caught up in the wattage-
numbers race—the race that precipitated the initial
complaint—and our friend still is unhappy. While we
agree with him that output power is an important piece
of information, so are many other items that are seldom
if ever played up in ads. How about some expression of
loudspeaker etficiency, for example? If he had that
specific, he'd have real use for reliable power ratings.

Unsafe at Any Frequency

A recent announcement from RCA reads like something
out of Detroit, and unlike anything we have (yet) seen
in the home-entertainment industry. But times are

HiGH FIDELITY MAGAZINE



No
a great cassette deck

y adding Dolby

ever made

an ordinary one.

One way to improve a cassette deck is by adding
Dolby. A better way is to make a cassette deck that
doesn’t need much help to begin with.

Take the Harman-Kardon CADS.

Like all Dolbyized cassette decks, ours eliminates
tape hiss.

But that’s only one of the reasons you should buy it.

The CADS was designed to give you recordings
that are as good as the original program material.
Wow and flutter is an extremely low 0.15%. And
frequency response is an extremely wide 30 to 12,500 Hz
with standard tape. (30 to 15,000 Hz with chromium
dioxide tape.) So you not only hear more music, but more
overtones, and, therefore, more of the music.

Of course, there are times when you can’t use
Dolby. (When you play non-Dolbyized, pre-recorded
tapes, for example.) But even with the noise suppressor
switched off, the CADS5 has very little noise to suppress.

The signal-to-noise ratio without Dolby is 45 dB.

With Dolby, the signal-to-noise ratio is 55 dB.
Which means noise is suppressed virtually to the point
of non-existence.

Finally, the outside of the CADS is just as
sophisticated as the inside. It comes with two VU meters,
an overload indicator, automatic shut-off and two sliding
record-level potentiometers.

[n all, the only thing the CADS5 doesn’t have in
common with higher-priced decks is their higher prices.

As Popular Electronics pointed out, the CADS is
“a lot of recorder for $229.95” Which isn't quite correct.
The CADS now costs onlv $199.95.

That's perhaps the one CADS feature that isn’t
very advanced.

For more information, write us: Harman-Kardon,
55 Ames Court, Plainview, N.Y. 11803.

GETLEDY kardon |

subsidiary pi Jervis Corporstion

The Music Company
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changing. One RCA consumer model! is being recalled
for modification to prevent a possible hazard. Accord-
ing to the announcement, some 27,000 units of Model
RZD-422, a $20 AM clock radio, were produced. Of
that number, three suffered some damage as a result
of two unrelated failures—in a capacitor and a diode
respectively. Under this “‘extraordinary combination of
circumstances’’ the radio can develop enough heat
to burn a small hole in the plastic case, RCA says.

Apparently no further damage or overt threat to the
owner has been involved, but RCA is urging anyone
who has that model (the number is marked on the
back) to unplug it at once and to return it to the dealer
or distributor for modification.

Make Your Own Matrixed Tapes

Sound Systems International—designers of the SSI wire-
less, straight-line tone arm—now produces the Quadra-
sizer. a circuit intended for home use in capturing four-
channel sound on conventional stereo tape recorders.

The Quadrasizer | ($59.95) has four mike inputs: left,
center (front), right, and back. Left and right inputs are
fed unaltered to the tape recorder’s left and right inputs
respectively. The center input feeds equaltyandin phase
to both, while the back input feeds both equally but out
of phase.

Note that this microphone configuration differs from
the ‘“‘usual” quadraphonic arrangement, which pre-
supposes left- and right-front and left- and right-back
prime signals. In this respect the Quadrasizer is similar
to the original Hafler Dynaquad setup—the so-called

equipment in the
news

diamond speaker pattern. Another aspect of the Quad-
rasizer system also suggests Dynaquad: The dematrix
circuitry—essentially a differential speaker hookup—can
be put between power amplifiers and speakers, allowing
use of a regular (two-channel) stereo amp. For this pur-
pose SS! is making the Quadrasizer Il ($119.95), an
integrated stereo amplifier with the dematrix circuitry
built in and output taps for the four speakers

CIRCLE 159 ON READER-SERVICE CARD
Gimme an Fandan M . . .

What with packaged programming, mass-appeal pap,
and endless replays of the Tchaikovsky First Piano Con-
certo, the concept of FM as a showcase for exciting
sounds has become something of a bad joke over the
last few years. There are oases, to be sure; butnow New
Yorkers have a choice of two FM programs designed to
fill the void.

One is “‘Adventures in Sound’ on WQXR-FM, hosted
by Larry Zide—often a contributor to HIGH FIDELITY. The
other is “Experiments in Sound’’ on WNYC-FM. Harry
Maynard, its co-producer (with Jack Garner), also pre-
sents ‘‘Men ot Hi-Fi,”" an interview program that has
featured importantsound demonstrations over the years
and is currently heard on WNYC-FM.

Using demonstrations of such audio phenomena as
Dolby noise reduction (the feature of the debut broad-
cast of **Adventures in Sound’ in October) and quadra-
phonics (a favorite subject of Mr. Maynard's), these
programs are making a bid to re-establish audio qua
audio on the airwaves. More power to them.

Unconventional speaker system from ESS

Electrostatic Sound Systems' Trans-Static | is a three-way loud-
speaker with an electrostatic tweeter, plastic-diaphragm cone mid-
range driver, and a flat, aluminum-stressed plastic-diaphragm
woofer. The crossover is equipped with midrange and treble con-
trols, and it has provision for biamplification. The transmission-line
baffling is said to make the system’s response unusually fiat and
wide-range—from woofer resonance at below 15 Hz to beyond 32
kHz. List price per pair is $1,095 in oiled walnut or $1,135 in
rosewood.

ST — CIRCLE NO. 146 ON READER-SERVICE CARD

Kenwood upgrades its top receiver

The Kenwood KR-7070A retains many of the features of the KR-
7070. Its bidirectional remote tuning control now includes a volume-
control knob. Other unusual controls include switching for three
pairs of speakers, monitor switching for two tape recorders (one can
be plugged into a front-panel jack), a presence control, a three-
position loudness control, and a three-position phono sensitivity
switch. Continuous power is rated at 65 watts per channel into 8
ohms with both channels driven. List price is approximately $550,
subject to revaluation charges.
CIRCLE NO. 147 ON READER-SERVICE CARD

HiG11 FIDELITY MAGAZINE



Think of

everything you’ve ever wanted

The new SX-£28 and £X-727 are
Pioneer’s top twc entr es in a3 new,
dynamic line-up of four AM-FM stereo
receivers witt increased performance,
greater powe-, unsurpassed precision
and a wide range of features for total
versatility.

If you lus: for power, here it is — to
spare. SX-82, 27) watfts IHF; SX-727,
195 watts IHF_Employing direct-
coupled amgl fiers anc dual power
supplies, yoL' { hear irproved bass
while transie#, damping and
frequency resdonses are greatly
enhanced. D storfion is infinitesimal.

Whichever mcdel you select,
advanced FIv sensitivity deftly plucks
out those sta‘ions a hairline away
from each othar on the dial, and
excellent seleztiv ty ze-os inon your
program cho ce.

in a ste-ec receiver.
N

S

2
s
43as.,

At Pioneer, we kelieve our
engin2ers have really outdone them-
selves by desigaingfeatures like:

a new and exclusive circuit that
protects your speakers against
damage and DC I=2a<age, ultra wice
linear dial scalg, loLdness contour,
FM muting. moce lights, click-stap
tone controls, high & low filters, dual
tuning meters, eudic muting, plus a

full rance of connections for turn-
tab es, tape d=cks, veadphones,
microplones, speakars — and even
4-cnannel cornections, when you're
realy.

To top this total combination are
Pjoneer’s sensible prices — SX-£28,
$4232.95: £X-727, $343.95, including
walut cabinet. If all this doesn't
impress you, | stering to them will.
Seeand hear -hese magnificent new
receivers; as well as the new
moderately pr ced SX-626 and
SX-325, at your local Pioneer dealer.

1).S. Pionezr Electronics Corp..
178 Commerc= Road.

Car stadt, New Jersey 07072

M PIONEER’

when you want something better

Pioneer has more of everything.
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Lafayette stereo/quadraphonic receiver/recorder

In one unit the Lafayette LRK-855 combines a low-power stereo

FM/AM receiver, an eight-track stereo cartridge recorder/player
with front-panel mike inputs, an “*adapter’ circuit to derive quadra-
phonic effects (via an extra pair of speakers) from stereo program
sources, and a “‘composer"’ circuit to derive or decode four-channel
effects (via an extra stereo power amplifier and pair of speakers)
from stereo or matrixed quadraphonic program sources. The eight-
track recorder stops automatically when the last pair of tracks on

the cartridge has been recorded. The LRK-855 costs $219.95.
CIRCLE NO. 148 ON READER-SERVICE CARD

Two Farnsworth speaker systems

Marice Stith Recording Services of Ithaca, New York has announced
two floor-standing loudspeakers: the Farnsworth Model 12, 24%
inches high, on the left; and the Model 15, 29% inches high. The
cabinets are made of dense particle board finished with a walnut
laminate and walnut-veneer edge trim. Both are rated by the manu-
facturer for response to 22 kHz; iow-end response is said to extend
to 20 Hz in the smaller model, to 15 Hz in the larger. The per-pair
prices are $395 for the Model 12, $495 for the Model 15.
CIRCLE NO. 149 ON READER-SERVICE CARD

New Pioneer integrated amplifier

As a possible companion piece to its recently announced TX-800
tuner, Pioneer offers the SA-800 integrated amplifier, rated at 34
watts per channel continuous power into 8 ohms with both channels
driven, for less than 0.5% THD. Among its features are monitor
switching for two tape decks, dual phono inputs (one switchable
for either moving-magnet or moving-coil cartridges, preamp/amp
jumpers, three-second muting when the power is turned on (to
eliminate turn-on noise and protect speakers), a “‘muting” switch
that decreases output by 20 dB, and a front-panel mike input. The

SA-800 lists at $259.99.

New record-care kits from Robins

Robins Industries has introduced the PK-9 kit, with Touch of Velvet
applicator and cleaning mitt, antistatic cleaning solution, the Robins
tone arm brush and finger lift (a single assembly that attaches to the
cartridge shell), and a fixed-mount stylus brush. The kit sells for
$5.00. The simpler PK-2, containing only a velvet wiping cloth and a
bottle of the cleaning fluid, lists at $2.00.

CIRCLE NO. 150 ON READER-SERVICE CARD
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Remote control for Panasonic cassette deck

An accessory normally found only with some relatively elaborate
solenoid-operated open-reel decks now is available for Panasonic’s
top-of-the-line RS-275 cassette deck. It is the RP-9275 remote-
control unit, with buttons for recording interlock, rewind, fast for-
ward, stop, play/record, and pause. Its 12-foot interconnect cable
plugs directly into the RS-275 and requires no modification of the
deck. The remote unit is priced at $34.95.

CIRCLE NO. 151 ON READER-SERVICE CARD
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After the monthly

breakthroughs and
revolutions in speaker
design, how come

the Rectilinear i
still sounds better?

Figure it out for yourself.

More than five years ago,
without much fanfare, we came
out with a very carefully engi-
neered but basically quite
straightforward floor-standing
speaker system. It consisted of
six cone speakers and a cross-
over network in a tuned enclo-
sure; its dimensions were 35" by
18” by 12" deep; its oiled wal-
nut cabinet was handsome but
quite simple.

That was the original Recti-
linear lll, which we are still sell-
ing, to this day, for $279.

Within a year, virtually every
hi-fi editor and equipment re-
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viewer went on record to the
effect that the Rectilinear Il was
unsurpassed by any other
speaker system, regardless of
type, size or price. (Reprints still
available.)

Then came about forty-seven
different breakthroughs and
revoluticns in the course of the
years, while we kept the Recti-
linear Il unchanged. We
thought it sounded a lot more
natural than the breakthrough
stuff, but of course we were prej
udiced.

Finally, last year, we started to
make a lowboy version of the
Rectilinear Ill. It was purely a
cosmetic change, since the two
versions are electrically and
acoustically identical. But the

CIRCLE 57 ON READER-SERVICE CARD

new lowboy is wider, lower
and more sumptuous, with a very

impressive fretwork grille. It |

mecsures 28” by 22”7 by 12Va”
deep (same internal volume) and
is priced $20 higher at $299.

Tne new version gave Stereo
Review the opportunity to test
the Rectilinear lll again after a
lapse of almost five years. And,
lo and behold, the test report
saic that “the system did an es-
sentially perfect job of duplicat-
ing our “live music” and that both
the original and the lowboy
version “are among the best-
sounding and most ‘natural’
speakers we have heard.” (Re-
prints on request.)

|
|

So, what we would like you to |

figure out is this:

What was the real break-
threcugh and who made it?

For more information, includ-
ing detailed literature see your
auvdio dealer or write to Recti-
linear Research Corp., 107

| Bruckner Blvd., Bronx, N. Y.

10454,

Rectilinear il
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How far ahead

is the A
Beomaster 2
3000-2

Thre= Years? Five Years?

V/aen do you think you?! see another
receiver with such sophiszizated styl-
ing and so many functions (and nct
a singlz kncb)?

The Beomaster 3000-2 gives you
less than .6% total harroaic distor-
tion at full power (40/40 RMS into 4
ohms). Tuner features varactor di-
odes for pre-select tuning of 6 FM
stations (each covers the full band).
Field effect transistors (FET), ceramic
fiters and integrated circuits com-
bine with slide rule tuning for super-
critical station selection.

Ask your dealer for a demonstra-
tion. Push the buttons; slide the con-
A | ¢ T O O

: == ——— the feel of quality as well as the
® { | L sound. Or write today for complete

» ) P — details.

l'5|lill.i.iﬁi=iiil—li;iil} ] CRERERE S
Beomaster 3000-2 Receiver $330

i “ i : ;
P : Bang&Olulsen of America.Inc.
%, ‘ 5 2271 Devon Ave., Elk Grove Village, lllinois 60007
o In Canada: Musimart, Lid./ Montreal
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HIGH FIDELITY/MUSICAL AMERICA.
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Power Rvasameters """

The Coming Season's

SUBSCRIPTION ORDER FORM Preview necordny:

[] Please enter a one year subscription to HIGH FIDELITY/MUSICAL
AMERICA in my name. I'll receive 12 issues of HIGH FIDELITY, plus
about 32 pages per issue of news and reviews of important musical
happenings throughout the world —concert, opera, etc. —for only $14.

[] Please enter my subscription to HIGH FIDELITY only. | want to take
advantage of your special offer of 15 issues for only $9.47.

[J New Subseription [] Payment enclosed
[] Renewal [] Billme

Name

Address

City_~ State______ Zip Code.

For postage outside U.S.A., Possessions: Add $1.00 for
HIGH FIDELITY/MUSICAL AMERICA subscription (12 months);
add $2.00 for HIGH FIDELITY subscription (15 months).
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Judy Collins uses AR-4x speaker systems
In her home. Their smoothness and uncolored
musical quality make them an excellent choice.

\ <

Folk singer Judy Collins's performances in concert least expensive speaker system offered by Acoustic
and on Elektra Records are widely known and highly  Research, itis nonetheless built and tested to the
praised. The cabinet in the background contains her  same strict standards of crafismanshig and accuracy
AR-4x speaker systems. Although the AR-4x is the as apply to other AR speaker systems:.

r—' ———————————————————————————————— )
| |
| ACOUSTIC RESEARCH, INC. !
: 24 Thorndike St., Cambridge, Mass. 02141, Dept. HF -3 i
|
: Please send me a free copy of your illustrated catalog, as |
I Acoustic Research well as technical specifications and measured performance ]
' data for the AR-4x speaker systems. |
| i
| Name ——— - S ——— = = _—
: Address — — — - S
P B S
| |
b e !
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All cartridges are different.
Empire cartridges are
more different than others!
Take atechnical look

for yo

How it works.

If you know how moving
magnetic cartridges are made, you
can see right away how different
an Empire variable reluctance
cartridge is. With others, a magnet
isattached directly to the stylus,
so that all the extra weight rests on
your record. With Empire's
construction (unique of its type),
the stylus floats free of its three
magnets. So naturally, it imposes
much less weight on the record
surface

Lessrecord wear.

Empire's light-weight tracking
ability means less wear on the
stylus, and less wear on your
records. Laboratory measurements

38
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show that an Empire cartridge
can give as muchas 50 times the
number of plays you'd get from an
ordinary cartridge withoutany
measurable record wear! HI-FI
SOUND MAGAZINE summed it up
very well by calling the Empire
cartridge "areal hi-fi masterpiece

A remarkable cartridge unlikely
to wear out discs any more rapidly
than a feather held lightly against
the spinning groove

Superb performance.

The light-weight Empire
cartridge picks up the sound from
the record groove with amazing
accuracy. Distortion is minimal
(None at al! could be measured at
normal sound levels with Empire’s

CIRCLE 30 ON READER-SERVICE CARD

urself.

1000ZE/X and 999VE/X.) AUDIO
MAGAZINE said of the Empire
cartridge “‘outstanding square
waves. ..tops in separation.”” HIGH
FIDELITY noted ... the sound is
superb. The performance data

is among the very best.” While
STEREO REVIEW, who tested 13
different cartridges, rated the
Empire tops of all in light-weight
tracking

X Designates newest improved version

World Famous Long Playing Cartridges

For further details write:
Empire Scientific Corp.,
Garden City, N.Y. 11530. Mtd
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new equipment

THE CONSUMER'S GUIDE TO =iGH FiDELITY equipvenT TBIOITS

Best Yet from Ampex

The Equipment: Ampex AX-300, an automatic-reverse
open-reel three-speed (7%, 3%, 1% ips) stereo tape
deck, including recording and playback preamps. Di-
mensions: 16% by 15 by 8% inches. Price: less than
$650 with wood case. (Optional RC-204, a remote-con-
trol unit with 10-foot interconnect cable for the AX-300
or similarly equipped decks. Dimensions: 6'% by 2% by
1% inches. Price: $39.95.) Manufacturer: Ampex Cor-
poration, 2201 Estes Ave., Elk Grove Village, Ill. 60007

Comment: This is the most impressive recorder we
have yet seen from the Consumer Products group of
Ampex. It is unequivocally a consumer product, yet it
includes so many features adapted from professional
equipment that, despite the convenience of automatic
reversing, it can be taken seriously as a hobboyist re-
corder. In concept and appearance the AX-300 is radi-
cally different from anything that has come out of Elk
Grove Village in the last few years.

The automatic threading system and dual capstan
drive of the earlier premium models has been aban-
doned along with the styling. The AX-300 has a central
capstan flanked by the three heads for forward tape
motion (to its left) and those for reverse motion (to the
right) which permit monitored recording in both direc-
tions. All the controls are on the front panels or sides
below the head cover (assuming vertical use of the
deck, for which rubber reel holddowns are supplied).
Just below the tape-loading slot are the counter, speed-
change switch, recording interlock button, and the
main solenoid controls: pause, fast reverse, reverse
play/record, stop, forward play/record, and fast forward.

Across the bottom of the panel are the mike and
headphone jacks, dual sliders for the mike/aux inputs,
and those for the line inputs (also used for sound-on-
sound and tape echo). Line inputs can be mixed with
mike or aux. Next come the VU meters, a five-position
mode switch (which includes special positions for
sound-on-sound recording), and a continuously vari-
able noise filter calibrated at 16, 10, 6, and 3 kHz—
representing in each case the frequency at which
high-end playback response is rolled off by 3 dB. (Lab

tests proved these indications to be very near exact,
with typical slopes above the 3-dB points of about 12
dB per octave). Below the last two knobs are a series
of switches: output and meter monitoring (source/
tape), echo, sound-with-sound/sound-on-sound, re-
versing signal, automatic operation (out-and-back/
continuous), and AC power.

In a well at the left of the deck are screwdriver con-
trols for bias adjustment; in a similar well at the right
are those for meter adjustment. On the back are pairs
of phono jacks for the inputs and outputs: aux input
with screwdriver level controls, line input, tape/source
monitor output (depending on the position of the front-
panel monitor switch position), and tape-only monitor.
Next to this last pair of jacks is a switch that will convert
the meters to read source only, regardless of the front-
panel monitor-switch position.

The full ramifications of all these controls cannot
be dealt with in detail here. Note, however, that the echo
circuit can be applied independently to either or both
channels of a stereo input arriving via the mike or aux
connections; also the sound-with-sound feature does
not provide precise syncing (it is intended for language-
lab use rather than music) though recording and play-
back heads are so close together that the lag is barely
audible at 7% ips. The unusually thorough instruction
manual provides a number of alternate hookup schemes
and explains the relevance of the various control pos-
sibilities to each. At first it takes a good deal of thought
and care to master the more intricate configurations,
but most users will want to standardize on a single basic
hookup. Once that is done the controls are relatively
easy to use by comparison to those on some multi-
feature decks.

So is the remote-control unit, which plugs into a

Equipment reports are based on laboratory measurements and controlied listening tests. Unless otherwise noted, test data and measurements
are obtained by CBS Laboratories, Stamtord, Connecticut, a division of Columbia Broadc asting System, Inc., one of the nation's leading

REPORT POLICY

research organizations. The choice of equipment to be tested 1ests with the editors of HIGH FIOELITY. Manufacturers are not permitted to read
reports in advance of publication, and no report, or portion thereof may be reprcduced for any purpose or In any torm without written per-

mission of the publisher. All reports should be construed as applying to the specific samples tested; neither HIGH FIDELITY nor CBS Laboratories
assumes responsibility for product pertormance or quality.
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jack on the back panel (or another beneath the sole-
noid control panel, as we shall explain) and duplicates
all the solenoid controls: pause through fast-forward.
These controls handle smoothly and are unusually
sophisticated in design for a home unit. The deck in-
cludes a memory circuit that operates in combination
with a motion sensar on the righthand reel turntable.
Let's say you are winding into the tape and want to find
a passage on the second side. You press the reverse
play button. First the reel brakes are applied; but until
tape motion stops altogether the play mode will not be
activated. Then the tape lifters and pinch roller push
forward and playback begins.

The pinch roller is held in a pivoted mount so that
it is self-aligning when it is pressed against the tape
and capstan. (The usual arrangement, with a rigidly
aligned pinch-roller mount, may not press both edges
of the tape with equal firmness, according to Ampex,
and can cause problems in using triple- and quadruple-
play tapes.)

In the pause mode the capstan continues to turn
(aiding fast start-up, which we found unusually smooth
for a solenoid-operated deck) and the tape lifters do
not retract. As a result the tape can be cued and edited
(mechanically or by re-recording) easily in either direc-
tion of tape motion. As a further aid to such undertak-
ings, the entire head cover slips oft (exposing the
clearly marked gap-position indices on the six heads),
and by slipping the speed-change knob off its switch
shank the entire upper section of the control panel
can be removed, leaving ample room around the heads
for marking edit points on the tape itself. This is prac-
tical only if you have bought the remote-control unit,
however, because you otherwise have no way of start-
ing and stopping the tape. The remote unit can be at-
tached to a socket from which you have unplugged the
normal control panel in removing it.

The automatic reversing system is the only one in
which the AX-300 retains a recognizable feature ot
previous Ampex home models—the subaudible 20-Hz
cue tone. It can be recorded onto any tape by using the
spring-loaded button on the front panel. This tone
already is recorded on all Ampex Stereo Tapes, of
course, which therefore will reverse (or even repeat)
automatically on this unit.

CBS Labs’ data show the AX-300 to perform unusually
well for a home deck, and exceptionally well for one
with the automatic-reverse feature. The separate, fixed
heads for each direction of tape travel undoubtedly
contribute to this excellence. Performance in the two
directions is virtually indistinguishable, so we have
included graphs and figures only for the forward
direction.

Note that the playback curves are for the EIA equali-
zation rather than the NAB specification that we nor-
mally use. The two actually are identical except in the
extreme bass; at 7" ips they differ by only 3 dB at 100
Hz, while the difference is even less at 3% ips. The
AX-300 (and many other new units) appears to be de-
signed to the EIA specification, which presently looks
as though it will replace the NAB specification in home
equipment. The curves appear to reflect Ampex’s ‘‘con-
trolled bandwidth” philosophy that response should
be as flat as possible, without arbitrary attempts to ex-
tend response upward at the expense of over-all linear-
ity, distortion, and noise factors. The AX-300 curves
show unusually little tendency to peak at the high end,
and they drop off rapidly above maximum useful
response.

Considering both features and performance, the
new model is among the most exciting to be offered for
the open-reel enthusiast in some time. While it makes
no attempt at the ultimate in either ruggedness or sim-
plicity of operation, its finish and general construction
are good for a home unit and its controls are not difficult
to use. At long last it looks as though Ampex has a win-
ner for the serious recordist.
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EIA PLAYBACK RESPONSE

+5
o 0
[=}
. 742 ips
o] Left channel: =175 dB, 50 Hz to 15 kHz
= Right channel: +2.25, —0.25 dB. 50 Hz to 15 kHz
2+5 —_—
<20 o et
o =——
=5 4 ips
— Lett channel: +2, —1.5dB, 50 Hzto 7.5 kHz
——— Right channel: +0.75, —1dB, 50Hz2to 7.5kHz  ax.300/1
20 50 100 200 50 1K 2K 5K 10K 20K

FREQUENCY IN HZ

Ampex AX-300 Tape Deck Additional Data

|

Speed accuracy 7% ips
120 VAC: 0.23% fast
127 VAC: 0.23% fast |

105 VAC: 0.23% fast ‘

3% ips 105 VAC: 0.53% fast
120 VAC: 0.53% fast [
127 VAC: 0.53% fast |
1% ips 105 VAC: 0.40% fast

120 VAC: 0.40% fast |
127 VAC: 0.40% fast
Wow and flutter 7% ips playback: 0.07% l
l record/playback: 0.08%

| 3% ips playback: 0.08% |
record/playback: 0.09%
1% ips record/playback: 0.17%

Rewind time, 7-in. 1200-ft. reel 1 min. 6 sec.

Fast forward time, same reel 1 min. 6 sec.

l
|
|
} S/N ratio (ref. 0 VU):
|

playback L ch: 525 dB R ch: 54.0 dB
record/playback L ch: 50.5 dB R ch: 51.5 dB
Erasure (400 Hz at normal level) 55 dB
|
Crosstalk (at 400 Hz)
54.0 dB
record right, playback left 52.5 dB

l record left, playback right
i Sensitivity (tor 0-VU recording level)

line input L ch: 51.0 mV R ch: 51.0 mvV
aux input L ch: 140 mV R ch: 150 mV
mike input L ch: 0.43 mV R ch: 0.43 mV

Accuracy, built-in meters externally adjustable

IM distortion (record/play, -10 VU)

7% ips L ch: 2.3% R ch: 2.0%
3% ips L ch: 3.5% R ch: 3.0% |
1% ips L ch: 4.0% R ch: 4.0%
Maximum output (preamp or line, 0-VU)
Lch: 06V Rch: 06V

HiGu FIDELITY MAGAZINI



RECORD/PLAYBACK RESPONSE
(0dB = —10 VU; forward direction shown)

——’————\‘ﬁ
A
Y ip

TV ips
—— Left channel: +1.5, —3 dB, 21 Hz to 18 kHz

+
[2,]

|
oo
S
\Y
4
[

[=a]
[~ 5
=== Right channel: 4-1.25, —3 dB, 20 Hz to 19 kHz
Z +5 1
‘% 0
& -9 3% ips \
& ~—— Left channel: 40, —3 dB, 29 Hz to 10 kHz \
~=~ Right channel: +0.5, ~3dB, 29 Hz to 11 kHz
+5
0 o csmmmesssams=zoo—oc
it 1% ips

—— Left channel: 40, —3 dB, 40 Hz to 5 kHz
==~ Right channe!: +-0.75, —3 dB, 33 Hz to 5.4 kHz

100 200 500 1K 2K 5K
FREQUENCY IN HZ

AX-300/2

20 5 10K 20K

2 HARMONE DISTORTION CURVES

1% ips
= Left channel: < 1.1%, 50 Hz to 10 kHz
== Right channel:

1.0%, 50 Hz to 10 kHz

PERCENT THD

3% ips
—— Leit channel: < 1.2%, 50 Hz to 5 kHz
~=~~ Right channel: < 1.3%, 50 Hz to 10 kHz

{ 1% ips
— Left channel: < 1.2%, 50 Hz to 1 kHz
==~ Right channei: < 1.8%, 50 Hzto 5 kHz

100 200 50 1K 2K 5K
FEEQUENCY IN HZ

A300/3

20 50 10K 20K

Excellent Value

The Equipment: Sony STR-6045, a stereo FM/AM
receiver. Dimensions: 15% by 5% by 11% inches. Price:
$237.50. Manufacturer: Sony Corporation, Japan; U.S.
distributor: Sony Corp. of America, 47-47 Van Dam St.,
Long Island City, N.Y. 11101

Comment: The Sony STR-6045 is impressive—one of
the best receivers we have seen in the under-$250
bracket. The finish of the front panel and knobs is
appealingly suggestive of careful manufacture, while
measured performance confirms that the aopeal is
more than skin deep.

A double, clutched volume/balance knob and the
tuning knob flank the AM/FM dial with its single (signal-
strength) tuning meter and stereo indicator. Below
these elements are the power switch, headphone jack
(live at all times), speaker switch, loudness anc high-
filter switches, bass and treble controls, mode and
monitor switches, and the rather complex selector
group: a knob for automatic-stereo FM, mono FM, and
AM, and a three-position switch to select either the
tuner (via the knob control), phono, or aux.

On the back panel are thumbscrew terminals for
300-ohm FM antenna lead, long-wire AM antenna, and
ground. Screwdriver terminals are used for the output

\ArRCH 1972

in Sony Receiver

to two pairs of speakers. The front-panel switching
permits the two pairs to be used simultaneously, in-
dividually, or not at all—as in headphone listening.
There are phono inputs for magnetic phono, aux, and
tape monitor, and similar connections for the output
to a tape recorder. There also is an unswitched AC
convenience outlet.

So far the 6045 is fairly Spartan. Almost all of its
features are virtual necessities in most stereo systems,
but all the important controls are there (unless you
consider a center-of-channel FM tuning meter to be
particularly important).

The amplifier section, at an honest 25 watts per
channel, has more muscle than you would expect in
a budget receiver these days and certainly is adequate
for almost any pair of moderate-priced speakers in most
rooms. When this power rating is compared to distortion
figures, however, we are reminded of more expensive
equipment. Both IM and THD run under 0.5%—often well
under 0.5%—over most of the unit's operating range.
Power bandwidth is excellent; frequency response is
not ruler-flat, but its variations across the audible range
can hrardly be considered excessive. S/N ratios—in
both amplifier and tuner sections—are more than
adequate. Full-range THD figures are < 0.41% (< 0.35%
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in the right channel) at 25 watts, <0.19% (<0.16% in
the right channel) at half power.

It is in the tuner section, particularly, that the Sony
behaves like a more expensive unit. The quieting curve
descends unusually steeply, dropping below the 44-dB
point (maximum quieting on many budget units) before
input has reached 10 microvolts. Beyond 10.5 micro-
volts the quieting is at least 45 dB and reaches maxi-
mum at 47 dB in a broad input range centered around
1,000 microvolts. Sensitivity is excellent, for the price,
at 2.3 microvolts; capture ratio, at less than 2 dB, is
excellent for any price class.

The FM response curves are particularly unusual.
Not only are they very flat, but the stereo response in
the two channels is so close that the two curves cannot
be distinguished. Even the separation curves are almost
identical. This matching of the two channels, while not
particularly important in itself, again suggests a care
in manufacture that we seldom encounter even in
relatively expensive equipment.

Our FM cable tests demonstrate the importance of
the 6045’s steep quieting curve. We received about
forty stations, which is close to par; but 31 of them were
judged appropriate for long-term listening or record-
ing—an unusually narrow spread. All things considered,
the STR-6045 must be rated as a top receiver in the
moderate-cost field, and one that should be considered
carefully even by purchasers who can afford to spend
more.
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0
-10 IHF FM SENSITIVITY
-20 2.3V at 90 MHz

2.3 1V a3t 98 MHz

2.2 1V at 106 MHz

TOTAL HUM, NOISE. & DISTORTION IN DB

—-30
—40
—50 6045/1
1 10 100 1K 10K 100K
RF INPUT IN MICROVOLTS
+5 MONO FM RESPONSE
0

=5 +1.5, —~0.75 dB, 20 Hz'to 15 kHz

+g STEREO FM RESPONSE

-5 Left and right channels: +1, —3 dB, 20 Hz f0 15 kHz
-10 '

RESPONSE IN DB

—45

—— Left channel: > 3048, 60 Hz to 2 kHz; > 20 dB, 20 Hz to 6 kHz
~~~ Right channel. > 30 dB, 70 Hz to 2.2 kHz; > 20 dB, 20 Hz to 6.5 kHz

6045/2
20 50 100 200 500 1K 2K 56 10K 20K
FREQUENCY IN HZ

POWER OUTPUT DATA

CHANNELS INDIVIDUALLY

Left at clipping: 27.8 watts for 0.33% THD
Left at 0.5% THD: 28.1 watts

Right at clipping: 26.3 watts for 0.29% THD
Right at 0.5% THD: 27.8 watts

CHANNELS SIMULTANEOUSLY
Left at clipping: 27.4 watts for 0.31% THD
Right at clipping: 26.3 watts for 0.29% THD

POWER BANDWIDTH
{for 0.5% THD; 0 dB = 25 watts)

0~ .
E 3 Below-10 Hz to 47 kHz i
§ FREQUENCY RESPONSE
= +5 {for 1 watt output)
20
= g 43,3 dB, below 10 Hz to 60 kHz
6045/3
10 20 100 K 10K 20K 100K
FREQUENCY IN HZ
z 15
= INTERMODULATION CHARACTERISTICS
210 8-ohm load. < 0.5% to 33 watts
2 Hpes== 4-ohm load: < 0.5% to 28 watts
=05 ~——- 16-¢hm load: <0.5% to 20 watts ’/’/
= = R it
t;_,d o TN e W 1F 6045/5
o1 2 3 45 10 20 30 405 100

POWER OUTPUT IN WATTS

Sony STR-6045 Receiver Additional Data

Tuner Section

Capture ratio 1.7 dB
Alternate-channel selectivity 78.0 dB
S/N ratio 68.5 dB
I
IM distortion 0.6%
THD Mono L ch R ch
80 Hz 0.16% 0.45% 0.33%
1 kHz 0.55% 0.54% 0.52%
10 kHz 0.30% 4.3% 5.0%
19-kHz pilot -58 dB
38-kHz subcarrier -66 dB
Amplifier Section l
Damping factor 30 I
Input characteristics (for 25 watts output) ’
Sensitivity S/N ratio
phono 3.5 mv 65.0 dB
tape 220 mv 77.0 d8 ‘
aux 425 mv 61.5 dB

REPORTS IN PROGRESS

Sherwood SEL-300 tuner

Harman-Kardon CAD-5 cassette
deck

Marantz 2270 receiver
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Waollensak 3m

"MOONL 808 a

Wollensak 2/4 channel deck
deserves your stereo system

All four channels of the new Wollensak will help
keep your stereo system as updated tomorrow as it is today.

True quadrasonic sound coming
right at you and all around you
through your 4-channel system.

If you're already into 8-track with
a unit in your car, this Wollensak
8054 pre-amp deck also plays
your present 2-channel stereo
cartridges. Either way, its precise
engineering and component design
make it a perfect match tor your
stereo system. And a sound

4-channel investment for its future.

With the Wollensak 8054's
fast-forward control, you can

MarcH 1972

quickly find the selection you want

to hear. This deck also features
a special channel selector key,
automatic programming for
2-channel or 4-channel playback,
illuminated program and track
indicators and special long life
high torque AC motor. Full
frequency response is rated at
30-15,000 Hz with a truly
outstanding signal-to-noise ratio
of 52 db.

Sound expensive? Not at all. This
4-channel deck is so reasonably
CIRCLE 74 ON READER-SERVICE CARD

priced, you won’t have to wait
any longer to enjoy true
quadrasonic sound.

Nobtody knows more about
sound-on-tape or has more
experience in tape recording than
3M Company.

So, make tracks to your nearest
dealer and hear why the Wollensak
8054 deserves your stereo system.

Wallensak 3m
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The Equipment: ADC 303B, a compact full range
speaker system in enclosure. Dimensions: 21%2 by 11%
by 10 inches. Price: $80. Manufacturer: Audio Dy-
namics Corp., Pickett District Rd., New Milford, Conn.
06776.

Comment: Sometimes it seems as if speaker manu-
tacturers have more fun than anybody. They can take
drivers and crossovers and experiment with them in
various configurations and in different sizes and styles
of enclosure, a kind of audio-exploratory activity plainly
beyond the ability of most of us plain mortals. By way of
which, here is ADC’'s new bookshelf speaker system,
the model 303B, which employs the same elements as
the earlier model 303AX (see HF test report, March
1970) but in a slightly smaller cabinet and minus the
tweeter level control. The result is a price reduction of
$20 (the 303AX now costs $100) and a slight reduction
in output of the extreme bass.

Supplied in an oiled-walnut sealed enclosure, the
303B is an air-suspension system using a high-com-
pliance woofer nominally 10 inches in diameter. This
unit is crossed over gradually via an internal network
(nominal dividing frequency is 1,500 Hz) to a small
cone tweeter, the latter element being viscous-im-
pregnated and having an effective radiating surface of
1% inches. Rated input impedance is 8 ohms, and
recommended power is at least 10 watts (sine-wave
power) per channel. The 303B, which weighs about 33
pounds, may be positioned horizontally or vertically.

Frequency response data taken at CBS Labs shows
an average omnidirectional response within plus or
minus 6.5 dB from 40 Hz to 17,000 Hz, which is a very
good mark for a speaker in the $80 price class. On
audible test tones we detected some doubling at about
75 Hz, a bit more at 50 Hz, and then a gradual rolloff in
level to just about 35 Hz. Obviously, the useful response
of the 303B does indeed make the 40 Hz claimed for it
by the manufacturer. The upper midrange sounds
relatively bright but with good transient definition.
Moderately directional effects do not become evident
until above 8,000 Hz, and they do not become more
pronounced as you up the scale; tones out to 12,000
Hz remain clearly audible well off-axis; tones above
this frequency sound stronger more on axis, with an
obvious slope to inaudibility beginning at just above
16,000 Hz. White noise response is generally smooth,
with a trace of midrange emphasis and some directivity.

A fairly efficient speaker, the 303B needed only 3.5
watts to produce an output level of 94 dB, and it could
take steady-state power inputs up to 100 watts without
buzzing or distorting excessively. At the 100-watt input
level, it produced an output of 105 dB. This data indi-
cates the 303B’s ability to work well with the great ma-

ADC Modifies Its
303 Speaker System

jority of amplifiers and receivers on the market; it also
testifies to a good dynamic range. Pulse tests at both
low and high frequencies show excellent transient
response except for a slight ringing at 3,000 Hz which
doubtless contributes to the brightness sensed in the
upper midrange. The loudspeaker's impedance curve
averages slightly higher than 8 ohms across the audio
band, with the characteristic low-frequency dip occur-
ring at 6.4 ohms. On the basis of this data, plus actual
use-tests, we would say that the 303B is safe for hook:
ups with other similar impedance loudspeakers in
multiple arrays driven from the same solid-state ampli-
fier or receiver

All told, the 303B is a generally smooth, well-bal-
anced, uncolored reproducer that is very reminiscent
of the 303AX except for the few bass tones in the 35 to
40 Hz region that the 303AX projects more forcefully.
A pair of 303Bs, on stereo or mono, can fill an average-
size room with very listenable sound, and their relatively
compact size and moderate weight should enable them
to be positioned in any number of possible locations.
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ADC 303B Harmonic Distortion”
Output Level Frequency ‘
(dB) 80 Hz 300 Hz
% 2nd % 3rd % 2nd % 3rd
70 0.17 0.25 0.10 0.17
75 0.25 0.40 0.17 0.18
80 0.43 0.62 0.75 0.19
85 0.67 1.10 0.45 0.52
90 0.95 1.70 0.85 0.70 |
95 1.50 2.70 1.30 0.75
100 3.50 4.50 2.50 0.60
105 - - 3.50 0.65

*Distortion data Is taken on all tested speakers until distortion
exceeds 10 per cent level, or the speaker produces the spurious
output known as buzzing, whichever occurs first.
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Dolby by Teac

The Equipment: Teac AN-80, a Dolby noise-reduction
unit. Dimensions: 3% by 16 by 10% inches. Price:
$149.50, including open-reel and cassette test tapes.
(Also: AN-50, a similar unit specifically for use with
Teac A-23 and A-24 cassette decks. Dimensions: 3 by
5% by 9 inches. Price: $64.50.) Manufacturer- Teac
Corp., Japan; U. S. distributor: Teac Corp. of America,
7733 Telegraph Rd., Montebello, Calif. 90640.

Comment: The Dolby ‘B circuit (as we all know—or
should know—by now) reduces tape hiss and other
high-frequency noise by compressing dynamic range
in the upper frequencies during recording and re-ex-
panding it during playback. It may be used in making
and reproducing one's own Dolby tapes or in ptaying
commercially produced Dolby cassettes. It also can
be used to “‘decode’ Dolby-processed FM broadcasts,
though few stations have adopted the Dolby broadcast
technique so far and then only on an experimental
basis.

The AN-80 and AN-50 each contains a pair of Dolby
circuits, one per channel. The units have a no-nonsense
appearance, with black front panels and metal cases.
The controls on the AN-80 are divided into several
groups. On the left are the recording level controls
(one for each channel), then the recording calibration
controls: a spring-loaded pushbutton to trigger the
400-Hz test tone, and screwdriver ievel adjustments
for each channel. Next are four switches: left-channel
play /record, right-channel play/record, Dolby on/off,
and meter signal selector (left/right). Since the meter,
which is to the right of these switches, is used cnly for
calibration purposes, no simuitaneous left-plus-right
metering is necessary. After the meter comes a record-
ing-check pushbutton, then the playback-calibration
screwdriver adjustments for each channel, and finally
the power on/off switch.

The recording-check button allows you to make use
of the monitor head if the recorder you are using has
one. During recording, with your amplifier or receiver
switched to tape monitor, you normally will hear the
incoming signal fed back to the monitor connections
by the AN-80. When you press the spring-loaced re-
cording-check button the output of the playback head
will be heard instead. But since the mode switches on
the AN-80 will be set for recording, the Dolby action will
be effective in the recording—rather than the mcnitor—
circuit, so the playback output you hear will not be
Dolby-corrected. As a resuit, tonal balance cannot be
checked with this switch, though you will be able to tell
if there is a serious malfunction in the recording.

The AN-80 has no provision for mike inputs. Since
mike connections on the recorder will bypass the
Dolby circuitry, live sounds fed to the AN-80 for Dolby
processing must come via your sterec system’s ampli-
fier or receiver.

The AN-50 is very similar, eliminating all features of
the AN-80 that are unnecessary when used with Teac's
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own non-Dolby cassette decks. Its controls are in two
groups—record-level knobs for each channel on the
left and on the right a group of switches: record cali-
brate on/off, mode (record/play), Dolby on/off, and
power on/off. On the back there is another switch,
matching the level of the deck to be used (high for the
A-23, low for the A-24) to the Dolby operating level of
the AN-50.

The basic circuitry of the AN-80 and AN-50 being
alike, we used only the AN-80 for our lab tests. A Dolby-
level signal proved to be 0.46 volts at the AN-80’s line
connections—a comfortable figure with most tape
equipment. The frequency-response curves show the
effect of 19-kHz filtering to keep any FM pilot signal at
that frequency from being audible and interfering with
the level-sensitive Dolby circuit. Some units include a
filter that is switched in only while recording from FM;
the AN-80 has a fixed filter for this purpose. It reduces
response at the pilot frequency by some 10 dB, but also
decreases a 15-kHz audio signal (the top frequency of
merit in FM broadcasting and indeed the top limit of
hearing in most adults) by about 1.5 dB. Therefore while
the curves are not as flat as one would desire in, say,
a preamplifier, they are close to flat and exceltent for
Dotby purposes. And—except at the extreme top—ex-
panston during playback comes within 1 dB of matching
compression during recording.

Harmonic distartion in the AN-80 runs lower than
that to be expected even in a first-class tape recorder.
CBS Labs measured it at less than 0.7% in the upper
midrange, with average values of around 0.4% above
and below that range. Channel separation and over-all
S/N ratio both are more than adequate.

The AN-80—even used with a tape deck having a
monitor head—will do almost everything that a full
Dolby unit (one with simultaneous Dolby monitoring)
will do, but at a somewhat lower price. (Teac's AN-180,
with provision for Dolby monitoring, costs about $320.)
The AN-80 will do an admirabie job of adding Dolby
processing. So will the AN-50, buy only for those who
plan to use it with Teac’s non-Dolby cassette decks of
course.
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Teac AN-80 Dolby Processor Additional Data

Sensitivity (record Mode; 400 Hz at Dolby level)

L ch: 28.5 mV R ch: 28.5 mVv
Output (400 Hz at Dolby level)

L ch: 0.46 V R ch: 0.46 V
S/N ratio (ref. Dolby level) 67 dB

Max. noise reduction (record/playback, -40 VU)

at 1 kHz 5.5 dB
at 10 kHz 11 dB8
Channel separation 55 dB
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Crown’s Latest
Superamplifier

The Equipment: Crown International D-150, a stereo
power amplifier. Dimensions: 16%2 by 5 by 8 inches.
Price: $399; optional decorative front panel, $30; op-
tional wood case, $33; rack-mount panel also available.
Manufacturer: Crown International (Div. of International
Radio & Electronics Corp.), Box 1000, Elkhart, Ind.
46514,

Comment: Whether one should consider Crown Inter-
national to be a manufacturer of consumer equipment
that meets or surpasses professional standards, or as
a professional-equipment manufacturer that is yet
willing to cater to the more demanding portion of the
consumer market, is a moot point. Once again the com-
pany has given us a unit that wil! be of intense interest
to private users whose prime concern is the best pos-
sible reproduction of music in the home.

The basic amplifier looks formidable when you first
unpack it: an irregular black hulk with only four rubber
feet to tell you which side is supposed to be the bottom
It can be connected and hidden away without further
embellishment or it can be dressed more formally in its
wood case and tailored faceplate, which is styled to
match the appearance of Crown’s IC-150 preamplifier
(HF test reports, December 1971). There are no con-
trols or connections on the faceplate. At the back are
two phone jacks for the inputs (each coupled to a
screwdriver level control) and a set of output connec-
tions that can be used as binding posts but will also
accept single or double banana plugs. Accessory fuse-
holders also are supplied, together with complete
instructions for fusing the speaker leads—a setup rec-
ommended by Crown and highly desirable in view of
the D-150's high power capability. The fusing and the
input level controls work together to protect the
speakers.

As in testing the IC-150 CBS Labs found itself working
close to the limits of its test equipment. Every harmonic
distortion measurement the lab made—even those for
extremely low output power—was below 0.05%. Were

POWER QUTPUT DATA

CHANNELS INDIVIDUALLY

Left at clipping: 99.4 watts for 0.05% THO
Left at 0.05% THD: 99.4 watts

Right at clipping: 100.0 watts for 0.03% THO
Right 21 0.05% THD: 103.0 watts

CHANNELS SIMULTANEOUSLY
Left at clipping: 91.1 watts for 0.045% THOD
Right at clipping: 91.1 watts for 0.035% THD

POWER BANDWIDTH
{for 0.1% THD; 0 VU = 75 watts)

[+=]
S 0
= -3 Below 10 Hz to 34 kHz
2
4 +5 FREQUENCY RESPONSE
g 0 {for 1 watt output)
-5 +0, —1.5dB, beiow 10 Hz to 100 kHz
D-150/1
10 20 100 1K 10K 20K 100K

FREQUENCY IN HZ

the figures ten times as high we would still consider
them to be excellent in most equipment. At half power
most of the figures are below 0.02%.

In measuring IM distortion, many readings fell below
the 0.01% limit of the test equipment. The curve for
8-ohm loads is particularly spectacular, staying below
0.02% everywhere from the milliwatt output range
right up to the limits of power output at 104 watts. And
although the curve takes off steeply from that point,
IM distortion at 113.4 watts still is under 0.1%—again
no more than a tenth of the values one would expect
in terms of normal “‘excellence.” In order to represent
these figures graphically we had to expand the vertical
IM scale (otherwise the curves would have been
squeezed against the bottom of the graph) and com-
press the horizontal power scale (which normally runs
only to 100 watts). The finely dotted portions of the
curves indicate the borderline areas where the test
equipment is close to its limits; where the curves are
discontinuous, the values are immeasurably low.

In all respects this is an amplifier that beggars the
usual terms of reference in home equipment; a superla-
tive achievement.

CIRCLE 142 ON READER-SERVICE CARD

HARMONIC DISTORTION CURVES

0.10
- 005 _ag oolime o dme s by
=
— 75 WATTS OUTPUT
= —— Left channel: < 0.033%, 20 Hz to 20 kHz
2010 —~~ Right channel: < 0.042%, 20 Kz to 20 kHz
% 0.05 -
0 75 WATTS QUTPUT
-y Lett channel: < 0.022%, 20 Hz to 20 kHz
o — Right channel: < 0.030%, 20 Hz to 20 kHz D.150/2
200 S0 100 200 500 1K 2K 5K 10K 20K
FREQUENCY IN HZ
0.20 '
z '
= 0.10 INTERMODULATION CHARACTERISTICS |
S Y G l
— __\\_ i
e O I
=
[~ e ee+o- B-0hm load: < 0.02% to 104 watts
u o St 4-ohm lpad: < 0.05% to 190 watts
& - <eee- 16.0hm foad: < 0.1% to 61 watts s
= 2 5 10 20 50 100 200 500 K

POWER QUTPUT IN WATTS
Crown D-150 Amplifier Additional Data

Damping factor more than 100
Input characteristics (for 75 watts output)
Sensitivity 1.2V
S/N ratio 103 dB

CIRCLE 16 ON READER-SERVICE CARD —p



Fredlly
comes dlive...

It would be silly to ask if you dig real live sound. Of course you do. The same holds true for
quality — for things that are really made, and really perform.

Our objective in developing the B-301 (Tempo 1) was to give you the best, most lifelike sound
obtainable, in a well-engineered, well-constructed bookshelf system. The fact that performance
fully met expectations, and that we could furnish full-fledged BOZAK construction quality for a
modest price, were the real measures of its success.

The BOZAK B-301 is a three-way system based on
along-throw, high-compliance bass driver with a
solid low-bass response. The high-compliance
midrange unit with its well-damped
aluminum cone was developed especially
for this loudspeaker system: its clear
definition, or transient response, is
remarkable and we know of no other
that can equal it. The latest version
ofthe BOZAK high-frequency driver,
originally introduced over twenty
years ago, is highly regarded for

its wide dispersion and silky-smooth
response. All three drivers are of
standard BOZAK quality — sturdily
constructed, with generous magnet
structures and unique BOZAK-
made cones assembled on solid

cast frames.

You will have to compare this speaker
system to really appreciate it. And its
price is very modest — especially for a
real BOZAK!

the facts:

Bass Speaker: 12" high-compliance,
long-throw/Midrange: 412", with 253"
damped aluminum cone on high-
compliance suspension/Treble: 27, with
foam-damped diaphragm and wide
dispersion/Crossovers: 1200 and 3600 Hz
Frequency Response: 40-20,000 Hz
Impedance: 8 Ohms/Power Handling: 40 Watts
Program average/Acoustical-Environmental Switch:
3-position/Enclosure: oiled walnut,
14%2" x 23% " x 1112 " deep

Grille: snap-out/Weight: 40 pounds.
Bozak, Darien, Connecticut, 06820

Overseas Export by Elpa Marketing Industries Inc.,
New Hyde Park, New York, 11040, USA
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What’s Wrong with Tape
Cartridges and Cassettes?

Their basic principles may have been faulty from a high fidelity
viewpoint, but the defects have now been engineered out of them.

by Herbert Friedman

WHEN THE EDITORS of HIGH FIDELITY asked me 1o
write an article about all that’s wrong, technically
speaking, with the convenience tape formats—
meaning endless-loop cartridges and cassettes—I
jumped at the idea. It seemed 1o give me carte

blanche to poke holes in a couple of sacred cows

(assuming that commercial success bestows sanc-
tity). and each of us likes to think he has a little of
the matador in him.

In the quiet of my workshop the project started 10
look a little ditferent. however. It’s true that I've
seen a lot of cassette and cartridge equipment that
I would recommend only as a form ot revenge:
but going over the samples of the latest and the best
on my workbench I found it impossible to make a
case against the formats, as tormats, stick. For every
shortcoming there was at least one exception. And
the more I considered. the more I became convinced
that we really are faced with a state of the art in
which cassette and cartridge equipment can be
called high fidelitv without qualification or reserva-
tion, The real story. then. is not what’s wrong with
convenience tape formats. but whats right with
them.

IU’s difficult to imagine really good performance
from the convenience formats because both started
out as compromise designs far removed from any
thought of use in really high-qualitv sound systems.
The eight-track cartridge. the most difficult to bring
up to high fidelity standards of wow and flutter.
originated as a cheap imitation of the broadcaster’s
cartridge svstem. The tape drive mechanism was
intended for automobile installation at prices well
under $100. Hence it was stripped down to the bare
essentials: a head. a capstan drive, and some means
to move the head from track to track. The capstan
pinch roller was placed inside the cartridge itself 1o
avoid a complex mechanism of the older pop-up
roller. and the entire drive system depended on a
small spring that forced the cartridge forward.

pressing the pinch roller against the capstan. The
idea of depending on the cartridge itself to provide
proper pinch-roller pressure is something of a
mechanical disaster: under best-case conditions the
eight-track cartridge produced around 0.3% wow
and fluuer.

The mechanically similar broadcast cartridge
system. using the best available lubricated tape and
rather expensive electronics. provided some 30 dB
of signal-to-noise ratio even on the equivalent of
four tracks. Dividing down 1o eight tracks on
cheaper tape. and cutting a few dollars oft the cost
of the electronics resulted in a besi-case signal-to-
noise ratio of 35 dB—a value unacceptable for
critical listening (though it might be satisfactory in
a moving vehicle where the ambient noise level is
almost a roar).

The cassette svstem fared even worse trom the
high-fidelity viewpoint because it was never in-
tended tor the recording of music. Itstarted outasa
portable mono svstem with wow-and-tlutter and
frequency-response standards appropriate only for
speech use. The low 1ape speed of 17 ips. the
reduced width of the tape, and the lack of a supply-
reel holdback seemed to put a very low ceiling on
further development. limiting guality and prom-
ising trequent sound dropouts and tape alignment
problems. Also. the mechanical motion needed 10
get heads and pinch roller into position once the
cassetle had been dropped into the machine ran
exactly counter to the basic tenet of recorder de-
sign: Make everything rock-steadv at the heads.
then align the rest of the svstem 10 suit.

Unfortunately for the sales of reel machines. the
public was readv to buy convenience even without
high fidelity: but it also seemed stereo crazy. One
of the hottest selling consumer items became the
automobile eight-track stereo system, for which an
enormous catalogue of pops and light music was
created. Once motorists had a substantial invest-
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ment in eight-track cartridges. the next logical
purchase was a device that could play the carir Id“L\
through a “console hi-i” or a component svstem.
But lhOlth second-class sound could be tolerated
i a car, it could not through $500 worth of stereo
gear.

Meanwhile the vounger set was having a ball
with the $29.95 cassette pldvu and like Lmlndﬂe\,
cassettes created their own demand for quality
home equipment—both for playback and for re-
cording. The cassette svstem faced a more diflicult
upomdmﬂ task than cight-track.

Upgrading eight-track

The basic problem of the eight-track cartridge—the
pinchroller builtinto the Ldlllld"c cannot be miti-
gated: therefore the only wav o hold wow and
flutter to acceptable limits is to beef up the capstan
driveso thatit atleast. does not add to the problem.
Thisis casily accomplished through an induction or
hvsteresis motor and a ul‘mvelv heavy flvwheel.
The fact is. a modern eight- track or Q-8 machine
can hold wow and flutier to 0.25% (assuming the
cartridge 1sn’t damaged). and 0.23% is an accept-
able value for many a good automatic turntable.

Frequency response is not a major problem.

Fairly good response has been available at 3% ips
for a lonu time: all 1t takes is good electronics.
The remaining problems are signal-to-noise ratio
and tape skewing. Improved electronics and tapes
have made their contribution toward improved S/N
ratios. Noise is casily handled bv Dolbv process-
mg. of course, and while the technique is not pres-
mll_v emplo_Vul in cight-track cartnidges. it would
be no more ditficult 1o do so than it would in
cassettes. Considering the large number of eight-
track receivers sghgdulgd for nmoduumn this vear
it would be unwise to assume that Dolby circuitry.
whose manufacturing cost is being reduced by the
use of integrated circuits, will not be used in the
near future.

The skewing of eight-track tape is due primarily
o the ullllld“c duwn As the tape teeds out of the
cartridge there is plull_y of room for it to twist and
slip outof the ideal path. The resultis that the tape
skews across the head causing frequencies from
about 8.000 Hz up 1o drift in and out of alignment
and producing a sort of sh-oo-shing sound. Sl\e\vmo
has been eliminated in broadcast kdlllld“g svstems
through the use of tape guides at the head. and you
now can find even moderate-cost eight-track car-
tridge mechanisms with guides that protrude into
the cartridge itsclf.

Mdnvuuhl track cartridge players and recorders
deliver response 10 12.000 Hz: reaching 13.000 Hz
issimply a matter of a good P|d\ vack head and pre-

cise tape guides. [hus. since it had the inherent
capacity for high fidelity recording and repro-
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duction, the eight-track cartridge has evolved from
a “cheapic” source of prerecorded music for the
motorist 1nto a home music system featuring full
frequency response. acceptable wow and Nutter,
and a signal-to-noise ratio equal 1o or approaching
that of most home reel recorders.

Cassettes were a headache, but . . .

The original cassette plaver had nothing going for
itas a hi-fi component. Primarily. | think, the ploh-
lem was caused by the Philips specitications, which
left little room for moditications. (Philips—repre-
sented bv Norelco in this countrv—invented the
casselte, licenses all manutacturers of cassettes and
cassette equipment, and understandably insists on
unitormity and interchangeability of the products
manutactured under that license.)

The first major overhaul of the cassette system
was the motor drive. Earlv cassette recorders used
hullcny powered DC motors. Usually an optional
AC power supply was available. one that plugged
into a wall outlet and into a jack built into the
recorder: but even with a good regulated power
supply itwas stll the same lightweight DC motor.

Early so-called hi-fi cassette recorders employed
the same basic drive svstem and simply improved
the clectronics. This arrangement was used as late
as 1971, and though it worked, the slightest extra
tape tension—due, lVPI(.dlly 1o bmdmo of the tape
within the cassette—was sufficient to change the
drive speed. Simply upgrading the cassetic’s drive
motor toan induction or h\ steresis lype was enough
toinsure a constant drive spged-— ay, 0.2% 10 0.23%
wow and flutter, an acceptable value. A relatively
large flywheel could also be used to bring ape-
motion specifications up into the high ndelll\ range.
In some late-model cassette recorders a beefed- up
motor and/or flvwheel puts the wow and flutter in
the 0.15-10-0.2% range. and that's high fidelity by
any standards.

For the true perfectionist there is the closed-loop
or dual-capstan drive adapted from high-perform-
ance data processing tape equipment. with wow
and flutter in the 0.1-10-0.153% range. The extra
capstan, which is shightlyv smaller (and therefore
drives the tape a shade slower) than the main
capstan is positioned an the opposite side of the
record/play head. which therefore is tlanked bv
the two capstans. Sonv/Superscope and Ampex
both offer units of this tvpe at present. Aside from
providing a steadier tape drive than conventional
designs. it causes a tight wrap around the record/
play head. producing sharplyv reduced sound drop-
outs and less tape skewing. which in turn increases
the potential tor extended hngh trequency response.

Unfortunately the basic cassette drive is a total
mechanical system that is prone to wear. Even a
machine that is well above average when it's new
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can produce intolerable speed variation after a few
months of heavy use. To avoid wear problems. the
best of the new high fidelity models now employ a
heavier deck, solenoid operation, and even multi-
motor drive systems. The Panasonic RS-275US, for
example, has a brushless DC capstan motor plus a
separate hub-drive motor. None of these factors
contribute much to improved performance; they
rather insure that the performance level will remain
constant even under heavy use.

Getting the electrical performance of cassette
equipment up to high fidelity standards was the

same as starting from scratch because there was no
foundation on which to build. First there was the
inherent limitation imposed by the tape speed. In
spite of a few noble attempts in rather expensive
reel recorders, 17 ips could not be considered
potentially a high fidelity medium with available
tape. Top frequency response (at the -3-dB point)
fell somewhere in the 5.000-t0-8,000-Hz range.
More important, noise levels were typically 35 dB
below 0 VU, which is only 25 dB below average
sound levels: a very loud hiss indeed. Finally, there
Continued on page 52

The New Cassette Tapes

Key to Performance in the New Recorders

While | was working on the accompanying article, a
terrific new piece of test equipment came my way—a
sweep generator and oscilloscope system that al-
lows me to run off the whole audio-frequency spec-
trum on a sample of tape and observe the resulits,
comparing one setup directly with another. Don’t
get me wrong: This method won't give you compara-
tive tape tests. There's too much that it doesn't
show—distortion and S/N in particular. But what it
does show it shows clearly, and it demonstrates a
number of points made in the article.
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Here's the basic ‘‘scope’ grid pattern marked off to
help you ‘‘read’ the scope pictures that will follow.
Frequency check points below 1.3 kHz are accurate
to within 50 Hz; those above 1.3 kHz, to within 300
Hz. The photograph next to the grid drawing is the
basic sweep-generator signal before it is recorded
on tape.
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This group of photographs shows the performance
of several different tapes, all recorded on a Teac
350 at -20 VU with the Dolby circuit turned off. The
playback was adjusted so that the midband output
of the TDK SD sample provided the reference level.
Notice that although all the samples are roughly
comparable inthe midrange, they differ considerably
at the high end—in both response levels and in
-3-dB frequency limits. All of the major-brand tapes
easily reach 12 kHz; the Keystone tape (sold in
camera stores) barely makes it to 8 kHz. Dropouts
show up as *‘niches’ at the edges of the sweep en-
velope, though they are somewhat blurred due to
the fact that | photographed two successive sweeps
in each case in crder to get a good, strong image.
Remember that each dicture represents only one
Keystone. Teac 350. -20 VU small portion of a single cassette. Results can vary
from one part of a cassette to another or from one
batch to another of the same brand and type. The
better the tape, the smaller the variations; but that's
something a single picture can't document. The
point here is if you choose the right tape for your
machine you can get response that is both wide-
range and flat; another equally “‘good’’ type can play
tricks on you.

Memorex CrO,, Teac 350, -20 VU

Maxell UD, Sony 160, -20 VU Keystone, Sony 160, -20 VU Latayette UD, Sony 160. -20 VU

Those tricks will depend on the bias setting and
equalization of the recorder, among other things.
This set of pictures, made with the same tapes as
before and at the same level, but on a Sony TC-160,
helps to show what | mean. The traces in this group
are somewhat smeared by noise and extraneous
oscillation in my test hookup; the rough edges are
not dropouts and are totally unrelated to the per-
formance of the Sony. Here | set the reference level
to the midband of the Maxell UD. Notice particularly
that aithough the Maxell and Lafayette traces were
almost identical on the Teac they are quite difterent
on the Sony. With this recorder the Lafayette has 6
dB more output in the midband and flatter response.

TDK SD, Sony 160, -20 VU Memorex CrO,, Sony 160, -20 VU

This time | used a Wollensak 4750 with the TDK and
Maxell samples, again setting recording levels at
-20 VU. With both the Teac and the Sony, the TDK
showed a flatter response than the Maxell. Now the
traces are almost identical.

TDK SD, Wollensak 4750, -20 VU Maxell UD, Wollensak 4750, -20 VU
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Here | took the same three recorders and ran the
Maxell UD sample through again at 0 VU instead
of —20 VU, adjusting the scope for equal midband
response in each case. Now we begin to see how
tape saturation limits frequency response at high
recording levels. At the bass end of the Teac trace
we also see the distortion (as ‘‘spiked’ wave forms)
due to the high recording level. At the high end,
the trace for the Wollensak is the most linear; it
shows very little saturation. indicating considerable
headroom above the usual 0-VU indication. Notice
the lack of dropouts with the Teac and Sony—an-
other evidence of saturation, since it tends (like a
limiter) to even out response variations. The reason
that saturation affects the top frequencies more than
the midband or bass is of course because of treble
pre-emphasis in the recording equalization. That's
one reason the equalization (as well as the bias) of
the recorder influences the results you can get from
any tape. And it further illustrates the point that
modern cassette equipment is as good as it is only
because—and to the extent that—the engineering
accomplishments embodied in the tape and those
builtinto the recorder are made to complement each
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Maxell UD, Wollensak 4750, 0 VU

other and work together precisely. H.F.

Continued from page 50

was the recording head—not necessarily noted for
constant specifications from unit to unit. Yet the
cassette’s slow speed requires almost a precision
bias value, something difficult 1o obtain without
simultaneous playback. A minute change in bias
current—which can go unnoticed in the factory,
where bias levels are checked with a simple voltage
measurement—can destroy a tape’s high-frequency
performance. It can produce considerable dis-
tortion as well, though high-frequency losses are
more apparent. Since the cassctte system is locked
into the 17-ips tape speed, all electronic improve-
ments had to come about primarily through the
recording tape and head.

Cassette tape is a notable triumph of engineering.
When open-reel recorders still ruled the tape roost.
there was little pressure for manufacturers to make
really substantial improvements. But cassette tape
response has zoomed from an 8.000-Hz high end to
15,000 Hz in less than a year. Chromium-dioxide
tape, which was touted as the savior of the cassette
system for high fidelity use, initially suffered from
the bugs 1o be expected in any new technology. By
the time it could exterminate them there were at
least fifteen brands of ferric tape that could get out
to 13,000 or 15,000 Hz with “standard™ bias.

The new ferric-oxide tape also improved the cas-
sette system’s signal-10-noise ratio, bringing it into
the 48-10-51-dB range—very close to that of many
home open-reel recorders. The final step to true
high fidelity signal-to-noise ratios—that is, in the

60-dB range—is easily taken care of with Dolby
electronics.

A minor problem to some (and a major concern
to Philips) is that Dolby tapes have unnaturally
bright highs when played on a non-Dolby machine.
To maintain the basic cassette playback equaliza-
tion standards so that any cassette tape can be
played on any machine, Philips has introduced the
DNL—basically a dvnamic noise suppression sys-
tem. DNL (and similar dynamic noise suppressors
from other companies) allows all frequencies to
pass when the signal level is high: at low signal
levels, where the ratio between sound and hiss be-
comes annoying, the highs are attenuated. In short,
the listener is presented with hi-fi at high volume
levels and medium-fi at low volume levels. In ac-
tual practice the high-frequency attenuation may
be noticeable only to the most critical listeners,
and while it is no Dolby, this type of noise sup-
pressor does allow interchange of cassettes re-
corded on all standard recorders. So does a straight
noise filter. While some companies have adopted
this approach, it has the even more severe short-
coming of cutting high-frequency response no
matter what the program material is doing, limiting
fidelity even in high-level passages.

With low wow and flutter, broad trequency re-
sponse, and a good signal-10-noise ratio, all the cas-
sette system requires for true high fidelity capacity
is a combination of record head and bias circuit
that can be factory-set (or better yet, uscer-set) for
optimum performance. While it is true that the
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newest heads are precision devices, the slight varia-
tion in characteristics that does remain from unit to
unit is enough to alter effective bias, causing a re-
corder designed for response to 14,000 Hz, say, to
come off the production line with a 12,000-Hz top.

If all cassette equipment had separate heads for
recording and playback the optimum bias adjust-
ment could be obtained as it is on professional
open-reel equipment by checking the output dur-
ing recording. While there is no room in the
cassette itself for an extra head, Ampex has intro-
duced a single head that provides individual gaps
for crase, record and play, and comparable heads
have been designed by other companies.

And, of course, the tape

If the separate playback gap does indeed make it
easier to get precise matching between tape and
recorder, it will be a welcome improvement. I've al-
ready mentioned the startling advances that have
been made in cassette tapes in the recent past. The
question is whether we really are making the best
possible use of those advances.

Both cassettes and cartridges represent a com-
plete system in which neither tape nor recorder can
be considered alone—mechanically, magnetically,
or clectrically. Tape and machine must work to-
getherifeitheris to work at all. That’s where budget
cassettes and cartridges generally fall down. The
tape is too inconsistent magnetically—having too
many dropouts and requiring varying bias from
batch to batch—to allow the recorder to perform as
it ought to. And by cutting corners in mechanical
design the cheap tape product sets up the user for
problems with wow, jammed tapes, and broken
leader. To prevent those problems, even with the
best tape products. the recorder must walk a nar-
row line between being too rough and being too
gentle; with substandard cassettes and cartridges
the line can be nonexistent, and no recorder will
be able to handle them.

The good tape products do work. Manufacturers
have spilled a lot of ink in the last year trying to tell
you why their tape products behave as they should
and why other brandsdon’t. Frankly I can’t get very
excited about the design of the tape guides inside a
cassette, for instance, because I've used many dif-
ferent “good” brands with different types of guides
and got good results with a wide variety of re-
corders.

The magnetic coating on the tape is something
else again. Philips’ specifications were written with
what we still call “standard” tape in mind. Then
came low-noise tapes. Actually the coating on
standard cassettes in many cases is what we would
expect to find on low-noise open-reel tapes, and
many of the low-noise cassettes are more like the
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low-noise. high-output open-reel tapes, so termi-
nology gets imprecise when you try to describe a
given tape. And the emphasis, particularly in cas-
settes as opposed to cartridges, has heen on the
most recent premium formulations like 1 DK’s SD,
Maxell's UD, 3M’s High Energy and so on. For-
tunately bias requirements in this group of tapes
are similar, generally falling within a few dB of
each other, so that a machine set for one of them
usually will do well with any.

Seeing the potential of these recent formulations,
recorder manufacturers have begun adding bias
switches to their products, allowing you to opti-
mize either for standard or for premium. This is
fine as long as the bias is exact: again, it may not
be even when the recorder is new, and it can change
as the recorder ages. That’'s why some means of
checking bias is important if the convenience for-
mats are to continue to improve.

Bias is not the only consideration in getting the
best out of the new tapes—premium ferric oxide and
chromium dioxide alike. Equalization too must be
considered; and there is some evidence that re-
corder manufacturers are fudging equalization to
try for best performance with premium tapes. That
is, the equalization they build into their machines
may no longer match strict Philips specs. Perhaps
the time has come to reconsider what is to be
“standard” in cassettes (and cartridges for that
matter) and rethink the whole subject from the
ground up.

Where does chromium-dioxide tape fit into this
rethinking? It does offer some increase in frequency
response over ferric-oxide tapes; but at present,
and based on average performance among the
better brands on the market, I'm not convinced
that chromium-dioxide tape is worth the extra
money. Perhaps it can be developed to the point
where it will be, but ferric oxide seems to be im-
proving more rapidly than chromium dioxide.

Summing up

We’re now at the point where eight-track cartridges
are potentially a high fidelity medium (though
much of the less expensive equipment on the mar-
ket has yet to catch up with the fact), while the best
cassette equipment already has achieved that
status—with certain possible, but easily avoided,
reservations. Assuming a drive system that is state-
of-the-art, excellent electronics, Dolby circuitry,
and careful adjustment of bias and equalization,
cassettes can be made to match the standards of
open-reel. We're now secing cassette equipment
that keeps wow and flutter to 0.25% or less. is flat
within 3 dB to 12 or 13 kHz, and has a signal-to-
noise ratio of 58 dB or better; and that’s true high

fidelity. @
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(L 7 of Top Cassette and
\ e Cartridge Equipment
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KX . .
Kenwood The features, the performance. and even the styling of the not-so-

tightly-knit family of recording equipment presented here would have
been almost unthinkable a tew vears back when most cassette recor