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For the last two years, the CT-F2121 has
sarisficd more people than any ohier
caaaerte degkin the warld: ecaun the
major difference between it and much more
expensive frant- Inading cassette docks was
price. Not performance.

But there remained one highly critical
group of people wha were never satistied,
Pioneer's engineers. Wha were constantly
looking for ways to make it even better.

THE DIFFERENCES YOU CAN SEE.

The most obvious improvement over
the old 2121 is the new frant end of the
CT-F4242.

What isn'tgtiire as ohvious is the
thinking hehind ir. The new push-button
@il-damped door, ter instance, duesn’t Ul 14
like the CTF2121's, ar out like others.
Instead, ir slides neatly up over the lighted
tape transport. S0 it's easier (o get your
cassette in and out of the deck.

This same kind of thinking went

into repositioning the hard Permalloy Solid
tape heads. Vertically. Right at your fingertips
where you want rthem SA it's na hassle to
keep them free of dust and in good working
order.

Pioneer’s engineers also put a great deal

of thought int fearres anr campetitors seem

tohave given very little thoughiL w. Features
like a thiee- pasitian bias and 1 equalization
swirch, instead of the more rypicol twe,
And a six fin tape drive shalt, instead of the
common three, to hold your cassettes
more securely.

- The point is, you'll see d lut o thie new
(T-F4242 that you won't sec on other
modestly priced rassette decks,

But there’s more to this deck than meets
the eye.

THE DIFFERENCES YOU CAN HEAR.

By far, the most impressive refinements in
the new CT-FA212 are the wries yuu Lant See.

Inside, for example, where many cassctte

decks use small flywheels that con cnuse wiow.
CIRCLE NO. ¥

@977 U< Proieer Flertrionios RSN tand Dovo. S toanicne. New tersey 07074

and flurter, the flywheel in the new CT-F41242
is massive. Urtfact, it's 30% blgger than the | S
2121's.) Our Ligyut [lywhaeal Feduces wow PRt
and flutter even f urthier. So you get cleaner

und erisper rewordings.

Then there's our new Dolby system.

Practically every decernt cassette deck
today haa nome sort of Dollbyy systett thiat adds
clarity to the music by reducing tape hiss. But
the Dolby inthe CT-F4242 cuts tape hiss enough
ro produce an incredible signal-tos noise 1edtio
of 62 decibels. A figure comparable to
far more expensive equnpment

Andalthough you'tH find
a multiplex filter switch on many
cassette decks, you wort't lind
one on the CT-14242 1/'s bullt-1n.
Which hterally means that you
can't make a bad FM 1ecording.

If you're beyginning o get the
idea that there are vast differences
between the CT-F4242 and other
decks for anywhere near the same
price, you're right.

So visit your Pioneer dealer and
listen to the most suphisticdted
cassette deck ever rmade (ot the
money. Pioneer’'s CT-F4242.

- Once you hear it, you'll be glad
Pioneer couldn't feave well enough
alone.

H 'LOGICAL'SUCCESSOR
O THE WORI D'S BEST SELLING
CASSETTE DECK.

High Fidehty Components

'WE BRING [T BACK ALIVE

CT-+2121 CI-ri242
"Permalioy Solid” "Hard Permalloy Solid”

recnrding mlayhack haad ul, - rocerding/playback heud sl
Ferrite erasing head xt. territe erasing head xl.

WOW AND Nn mnm than N Mo muie i 0.00 1+ {WRIMS)
FLUTTER: RMS} No more than = 2% (DIN}

HRIQUEMNCY ﬁmndnrrl LH perd w Standaid Ll wpe. 30 w 14,000
RESPONSE: 13,000 Hz (4010 11,000  Hz (4010 13,000 Hz + 3 dB),
Hz + 3 dB), Chromium type  Ferrichromiuns type wpe: 30 1o
tape: 3010 16,000 Hz (40 16,000 Hz (40 to 15,000 Hz 1
t0 12,000 Hz = 3 dB) # 3 dR), Chromium type tape: 30
lu}l(),O)OO Hz{4010 15,000 H:
+3dB

HEADS:

SIGNAL Dolby OFF:48 dB (Standard  Dolby OfF: more than 52 dB
{ TONOISE  and LM tapes) Dalby ON:  Dolby ON: more than 627dB

RATIO: 58 JB (over 5°kHz, fover3 kM2 standard and
standard and LH wpes): IH wpe). When chramium
When theamium ppe wpe  wipge [ used, SIENAI-L8-féisé
is used, signal-to-noise ratio is turther improved by
mnn i5 Tnrrher mmrnmd hy A5 AR anwer 7 e

4.5 dB over3 kHe.
WaTrl venees e ¢aring oot iongl at eairs WUse
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THE WORLD'S BEST SELLING
CASSETTE DECK.

THE PIONEER CT-201
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Here's a tip
to make your
records
last longer.

. S'vqt'er*ﬁ’
PO OWN, a NNew phons
_ cartrﬂgg— is certain to improve

its performance, three ways _
One, your records will last

longers Uﬁ!ike ‘other magnetL
3 cartrldges Empire’s moving -

iron design allows our diamor.d

- stylus to float free of its
magnets and coils. This
imposes much less weight on

the record surface and-insures

~lenger record life.
' ‘Two, you get better

---'Separatmn The small, hollow

iron armature we use allows
for 4 tighter fit in its
positioning among the poles.

it A -
___/_/

_So7¢6ven the most minute

movement is accurately
reproduced to give you the
space and depth of the original
recording.

Three, Empire uses 4
poles, 4 coils, and 3 magnets
(more than any other
cartridge) for better balance
and hum rejection:

The énd result is great

listening. Audition one for
- yourself or write for our free

brochure, “How to Get the

Most Out of Your Records”.
Cartridges :
Empire Scientific Corp..
Garden City, N.Y. 11530
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By Williom
Anderson

THREE CHORDS AND SIX CHANGES

ASKED by an interviewer whether the blues
is folk music, Big Bill Broonzy was pre-
dictably only half serious when he replied,
“It’s all folk music, ’cause horses don’t
sing.”” But troubadour James Taylor, inter-
viewed in this issue, was quite serious when
he made very much the same observation:
& . it’s actually all folk music, what we
listen to today. It has a self-made tradition,
people who go out and shop for their own
education rather than having one delivered to
them. Sure, I'm a folk musician.”

But even that formulation, qualified as it is
by the limiting ‘‘what we listen to today,”’ is
not general enough for me: isn’t all popular
music, today and yesterday, the result, as
Taylor puts it, of whatever ‘‘happenstantial
kind of random musical environment’ its
composers grew up in? (There is, of course,
very little that is ‘‘random’’ about a classical
musical education.) No one, after all, grows

up in a musical environment that is identical.
either in quantity or in quality, to anyone
else’s. What we folk hear—and the order in
which we hear it—goes irrevocably into the
mix, and when we get around (like the Bea-
tles. Joni Mitchell, or James Taylor) to pro-
ducing music of our own, that mix is the one
we must work with. And work it must, for we
haven’t run out of music yet.

Which is why it is a little difficult to take
cultural vigilantes seriously when they proph-
esy that the degenerate cacophony of rock, or
disco, or whatever, means at the very least
the destruction of a whole generation’s musi-
cal sensibilities, and perhaps the end of music
itself. Of course we all know what ‘‘good’”
music is—it is that uniquely communicative,
serious, soulful, wholesome, intelligently
crafted, toe-tingling, mind-filling, and simply
wonderful combination of sonic materials that
has earned our personal endorsement, the

kind of entertainment anyone in his right mind
will agree deserves all the prizes and the right
to ravish the world’s ear. So why doesn’t it
work out that way? Why is there all this un-
musical crud around?

There are at least a couple of reasons, one
of them being every generation’s psychologi-
cal imperative: discover your identity and es-
tablish your autonomy. One of the ways this
is done is by inventing a music that will define
your uniqueness while maximally insulting
the musical prejudices of your parents.
Another reason is that ““mix.”" It is one of the
sad facts of American culture that the arts—
particularly music—are given scandalously
short shrift in our schools. The average young
person in this country knows nothing about
music—what it is made of and how it is put
together—after eight years in elementary
school, eight more in high school and college.
Little wonder that they often settle, in their
“folk” music, for three chords and six
clumsy changes. Why, instead of denouncing
these perfectly valid though technically sim-
ple expressions, don’t parents insist that a lit-
tle music be taught in schools? (Reading mu-
sic is, after all, no big deal; five-year-olds can
doit.)

If the parents and the schools have been lax
in fulfilling this obligation, perhaps it will be
picked up by a different educational medium.
Washington, D. C. station WETA-TV last fall
ran a series of programs ‘‘guaranteed to make
youngsters love music while they’re learning
about it.”” Each program covered a different
aspect of music—‘‘Music Is . . . Rhythm”
(and Melody, Harmony, Tone Color, Form,
Style, Composed, Conducted, Improvised)—
with examples drawn from Baroque to rock
and everything in between. The series was
also made available for rebroadcast by other
public-TV stations. If you missed it, hold
your breath—the producers are already at
work on a sequel, and Congress is at work on
a bill for further funding. If the good senators
have been listening to the new wave of ‘‘folk”
music lately, it’s bound to pass.
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The longer yeu've lived with other kinds of sound,
tkemore you'll appreciate Tannay.

The difference in Tanncy Ioudspeakers involves a
duel concentric gesign thatis quite unlike anyotherin
theworld,

Simply put, this design means that the high-
frequency driver _s physically integrated with 11e
lew-frequency driver. The positioning is such that the
serLnd emerges not just pl:ase carrected, but also
pagse coherent.

And that cohzrence is maintained throughout your
listening room.

Y

) —

4

These should not be your first loudspeakers.

We're not new at zLix of course. In fazt, #¢’ve been
refining our design fcroser 30 years. We e refined i
so expertly that Tannoy fual concentrics ar= now the
most widely-used stedio monitors in Bricaimn

And the speakers we se_l to professicnals arett e
same speakers we offer Zo you.

Taanoy loudspeakers are available im tiv= models
—from the shelf-sizeiE.ton to the impo:utg: Arder.
Cal. toll-free 800-645-% 166 for the name of your nesrest
dealer; so that you canarrange to audition apair

But don't be hasty. Only experience will=ellyou
how good they are.

A

F The world's most refined speaker design.

CIRGLE MO, 56 (M RIADZR BERMICE CARDE




Only JVC offers a built-in
graphic equalizer for more
tlexible control of the
entire audio spectrum.
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One of the very special features

you'll find in our three top-of-the-line

JVC receivers is our exclusive SEA

five-band graphic equalizer. It

replaces conventicnal tone controls

o : S : to give you more flexible control over
- c : “ : every segment of the musical spec-
J trum, from low lows to high highs.
i . (And our JR-S100 Il and JR-5200 Il

offer the same professional-style
slider tone controls.)

Our JR-S300 II, JR-S400 |l
and JR-S600 Il give you ancther
exclusive feature: you can switch the
SEA equalizer section into the tape
recorder circuit, so you can “EQ" as
you record, just like the pros do.

JVC's superb Mark I
Professional Series receivers give
you so many useful features. Like
separate power, tuning and signal
strength meters, a team of triple
power protection circuits, and more
power than ever befote (our
JR-S600 Il offers 120 watts/channel,
RMS.* And carries a price of $650,**
for example).

Once you've seen the things we
build in, you'll wonder why others
leave them out.

JVC America Company,
Division of US JVC Corp., 58-75
Queens Midtown Expressway,
Maspeth, New York 11378 (212)

R ‘ 476-8300. Canada: JVC Electronics

e folo bbbl ol s e of Canada, Ltd., Scarborough, Ont.
= For your nearest JVC dealer, call

toll-free (outside N.Y.) 800-221-7502.

JR-S600 II * @ 8 ohms, both channels driven from 20Hz to 20kHz, with no more than 0.08% total harmonic distortion. **Approximate retail vaiue.
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details .. A DIFFERENT KIND OF RECORD CLUB

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

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

Look at these benefits:

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

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

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

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

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

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

DISCOURT
ACCESSORY GUIDE

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

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

100% IRON-CLAD
GUARANTEES

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

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
lets you buy what you want . . . when you want
... or not at all if you choose.

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

a"""'m'sc't')u'm' MUSIC CLUB, INC. DEPT 90178 §
650 Main Street, New Rochelie,N.Y. 10801

B STATE ZIP
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Comparing Loudspeakers

® The ‘‘Safe Speaker Reviews" item in the
October ‘*Audio Q. and A.”’ and the Novem-
ber review of the ESS amt 1b speaker system
make some good points about speaker com-
parisons that I would like to add to. My ex-
perience is that the human mind has almost no
memory for the quality or details of sounds.
Differences between speakers do show up
clearly if you are listening to one and then
switch suddenly to the other—but after a few
seconds you lose track of what the first speak-
er sounded like. Therein lies a danger for the
unaware speaker shopper. Any speaker he lis-
tens to for a period of time will come to be the
norm, since the memory of how other speak-
ers sounded is as shortlived as a dream upon
awakening. And without a live source to com-
pare them to. quite different speakers may
seem to be equally good. Finally, to confuse
the matter further, a given speaker may sound
different depending upon one’s position rela-
tive to it. One study I have heard about even
suggests that the differing shapes of people’s
outer ears and even ear canals account for
some of the differences in our perceptions of
sounds!
FrRANK CiCCONE
Naugatuck, Conn.

Technical Director Larry Klein replies: I find
that the trick when evaluating speakers by ear
is to focus on what sounds wrong, rather than
on what’s right. If you are able to mentally
characterize a given speaker system as boomy,
shrill, or nasal (or, more scientifically, as hav-
ing response peaks at 100, 8,000, or 2,000 Hz,
respectively), you are then in a position to re-
member—and compare—its special sound
“‘signature.”” Of course, this will work only
with speaker systems that have specific char-
acteristics that can be clearly labeled—which
is why it is dificult to differentiate between ac-
curate speakers.

The physical idiosyncrasies of people’s out-
er (or inner) ears are not really relevant to how
they perceive loudspeakers, since both live and
reproduced music will be affected the same
way. However, this factor may influence the
relative performance of headphones, since the
ear itself is the ‘‘acoustic environment’ into

8

which headphones radiate and differently
shaped ears may relate differently to the same
headphones. It is possible to change the sub-
jective frequency response of some head-
phones (particularly the stethoscope type) by
moving them about on, over, or in one’s ears,
since this may affect how well the high-fre-
quency radiating part of the phones is focused
on the tympanic membrane (the eardrum).

Government Support

@ Although I don’t always agree with Wil-
liam Anderson’s editorials, I find them con-
sistently well thought out and effectively ar-
gued. “*Culture Snobs’" in the November is-
sue is certainly no exception. For the most
part [ agree with it. The tax dollars of opera
and symphony goers in New York City help
pay my salary at NASA; why then should I
get upset if a much smaller fraction of mine
goes to support culture in New York (and, of
course, elsewhere as well)? My only reserva-
tion is that whatever the federal government
supports it eventually seeks to control, and
whatever it controls it screws up—and I love
good music enough to be awfully scared at
that prospect. I hope that in the arts we will
see federal support without federal interfer-
ence, but my hope is mixed with trepidation.
DaAviD R. SCHRYER
Hampton, Va.

The Editor replies: Mr. Schryer has a point.
What makes me nervous is the possibility of
bureaucratic elephantiasis, with all the grant
money being swallowed up in administrative
paperwork—reports, position papers, studies,
and surveys—before it reaches the performing
level. There has already been a move by Sen.
Abraham Ribicoff (D-Conn.) to put the Na-
tional Endowment under the control of HEW
or the new Department of Education. Now I
wonder why he'd want to do a thing like that?

JT and JB

@ Applause to Peter Reilly for his superb re-
view of Barbra Streisand, ‘‘The Indomitable
(Continued on page 10)
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Just what is Total
Energy Response?

Total Energy Response is the uniform
radiation of sound throughout the whole
listening area—at all frequencies. And it
makes an unquestionable difference in
the stereo sounds you hear.

Most speakers are to one degree
or another directional. That is, part
of the room in front of the speaker
gets the full sound. Bass, treble and
midrange. While parts of the room
to the sides of the speaker getjust a
fragment of the sound. (See Fig. A)

It's precisely this fault we set out
to correct. Because others may tell
only part of the story. Often with
just one response curve measured
from just one position —their
optimum position.

However their results don't look
so favorable when the test microphone is
moved "off-axis!’
that is, to the side
instead of directly in
front of these
speakers.

Figure B illus-
trates this. Itis a
Total Energy Re-
sponse curve, taken
with test micro-
phones in all positions. When comparing
the Jensen (blue line) with a comparably
priced “flat” speaker (red line), you can see
how deficient the other speaker is in total
radiated energy in the mid and mid-high
frequencies. This midrange deficiency is
unfortunately very common amongst
speakers, and gives many so-called “flat”

Figure A Ordinary
Speaker Dispersion

-

Figure B
Total Energy Response Curve

response speakers a very “thin” sound
The Jensen Lifestyle speaker, on the

other hand, demonstrates true Total

Energy Response. Uniform radiated

power—at all frequencies —throughout
the whole room.

These speakers were conceived, de-
signed and tested for this. Tested from
every spot in anechoic “dead” rooms,
reverberation “live” rooms, and
simulated living rooms.

Our finished products: remarkable dis-
persion for the hard-to-disperse high fre-
quencies... 160° or 170° wide, depending
on the modsl. Also expanded dispersion
of the critical midrange response. And full,
rich bass that still perfectly matches the
other frequencies for accurate sound re-
production. The way it's supposed to
be heard.

You can see how
the sound from a
Jensen is distrib-
uted much more
evenly throughout
a room. And when
you'e in your
own listening room
...you can hear it.

| B . |
Figure C Jensen Lifestyle
LS-5 Dispersion

What does all this mean to you?

1. It means that with Jensen Lifestyle
speakers, you'll be able to hear all of the
frequencies, all of the time, in almost any

part of the room. Not just the bass if
you're to the side of the speakers. And
not just the treble if you're in front

of them.

2. Excellent stereo imaging. You
hear everything that both speakers
are putting out. Almost anywhere
in the room. Unlike listeners of oth-
er speakers, who can fall victim to
gaps in the response characteris-
tics, or "hole-in-the-middle” stereo.

3. Excellent balance. Many other
speakers are hot on treble, or bass,
or both. But all that really means is
that the midrange is often neglect-
ed. Jensen sends the all-important
midrange throughout a room every
bit as much as the highs and lows.

4. Total Energy Response is
achieved in Jensen speakers with-
out any loss of efficiency. Which

' means a moderate output amp or
receiver is still all you need for great
performance. Not a big super-amp.

What gives Jensen Total
Energy Response?

A number of features. First, the ex-
tremely wide dispersion of the Lifestyle
Tuned Isolation Chamber™ midranges.

Especially important are Jensen's two
tweeters: a 160° dispersion cone direct
radiator, and the 170° dispersion Mylar®
Sonodome® tweeter. The sound input to
each of these drivers is precisely
monitored by Jensen's exclusive
Comtrac® crossover network,
which msures uniform energy
transfer between the woofer,
midrange, and tweeter.

Fer final command of the
Jensen Lifestyle’s sound, behind-
the-grille controls are featured.
These controls let you adjust the
trebls, and in some cases, the
midrange, to the characteristics
of your individual room.

And with Total Energy Response. ..
there's more music to control.

Hear the difference yourself...
Stop by your local Jensen dealer
and hear for yourself the difference
Total Energy Response makes. It's the
reaspn why Jensen Lifestyle speakers
sound better than any comparable
speaker.

For the name and location of your nearest Jensen dealer, write:
Jensen Sound Laboratories, Division of Pemcor, Inc., 4136 N. United Parkway, Schiller Park, IL 60176.
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One Is Back,” in the October issue. I have
one question, however, with respect to his
otherwise excellent review of James Taylor’s
“JT,”” in which he states that ‘‘Taylor re-
mains the single artist in pop who can tell it
like it is without sending you off either to the
hills with a hatchet, a flint, and a huntmg dog
or straight to the nearest Disney movie.”” Has
Mr. Reilly never heard of Jackson Browne?
DonNa L. BorT
Davis, Calif.

More Beatlefacts

® Some time ago I came across the August
1977 issue of STEREO ReviEw. The article en-

titled *‘Rediscovered Historical Beatlefacts’
by Steve Simels especially caught my atten-
tion, but when 1 got one of the records dis-
cussed in it—*‘Live! at the Star-Club in Ham-
burg,”’ issued by Lingasong—I had a surprise.
I think that was the record Mr. Simels held in
his hands, but there are discrepancies be-
tween the list of songs on it given in the article
and those actually on the record. I Saw Her
Standing There, Twist and Shout, Reminisc-
ing, and Ask Me Why were on the list but not
on the record, and I'm Gonna Sit Right Down
and Cry, Where Have You Been All My Life,
Till There Was You, and Sheila were on the
record but not on the list.
JERZY BojaNoOwicz
Pruszkow, Poland

OC

The different
distortion indicator

The Input-Output Comparator.

(10C) now available on Crown D-150A
and DC-300A amplifiers is a signifi-
cant departure from traditional clip-
ping indicators. The 10C reports all
types of overload distortion by telling
the user that the output waveform no
longer matches the input waveform.
The:IOC is so sensitive that distortion
is reported before it is audible.

In the feedback system used in
Crown amplifiers; the input IC is con-
tinually comparing input and output
waveforms. If there is a difference,
indicating a non-linearity in the am-
plifier, the input IC generates a cor-
rection signhal.

If the output is distorted from
some cause other than overload (for
example, crossover distortion) the
correction signal will bring the output
waveform into compliance with the
input.

Overload distortion, however, re-
sults from some circuit component

. _operating beyond its linear range.
' sThe correction signal cannot change
' the characteristics of the component,
so the input IC continues to generate
a large correction signal. This will
happen regardless of the kind of

overload —clipping, TIM or protection
circuit activation.

The 10C was designed by Crown
engineers to take advantage of this
behavior, and to use it to report sig-
nificant information about distortion
to the user of the amp. The Crown
I0C analyzes the correction signal
and reports the existence of non-
linearities in the output waveform
through a front-panz| LED.

The 10C is highly sensitive and
detects distortion that is a great deal
less than the .05% THD and IMD rat-
ings of the D-150A and DC-300A. The
user is thus notified about distortion
before it is audible. The user also
knows that the Crown IOC is report-
ing distortion .of a music waveform,
not just a laboratory test signal. Max-
imum useable gain for the D-150A or
DC-300A can be determined by ad-
justing gain so the front panel LED’s
stay off, or come on briefly during the
highest music peaks.

The 10C is available on all
Crown DC-300A and D-150A amps
manufactured after October, 1977.
Because of its value 1o any serious
music listener, a factory retrofit is
available for earlier units.

See your dealer soon for complete information
‘about detecting distortion differently...with Crown.

1718 W. Mishawaka Rd., Elkhart, IN 46514
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Mr. Simels ‘‘held in his hands’’ the version
that was released in the United Kingdom and
Germany (note that he said it was an imported
record). The version later released in the Unit-
ed States (and Poland, apparently!) had the
four replacements Mr. Bojanowicz mentions—
but it wasn’t available here until after the mag-
azine had gone to print.

TV Sound

& In his answer to a reader’s letter about the
possibility of adding a TV-audio function to
FM receivers (October 1977 *‘Audio Q. and
A.”’), Larry Klein says that it would cost
‘*perhaps $50’" extra and concludes that ‘‘if
any manufacturer was convinced that there
was a large enough TV-audio hi-fi market out
there, he would do his best to stake out his
share of it.””

I, for one, would be willing to pay as much
as $100 more for such an addition. I'm a mov-
ie buff and, as a hobby, tape the soundtracks
of films shown on TV. Every so often Chan-
nel 6 in my area broadcasts a musical and I am
able to play it through my receiver; the sound
is rich and full, far better than that heard from
current TV sets. Can you check whether any
manufacturers are working on this?

JouN G. WINDSOR
Langley, British Columbia

Larry Klein replies: So far as I can tell, every-
one is watchfully waiting to see what the next
guy does—and how successful TV sound is in
the hi-fi marketplace. Several Japanese manu-
facturers have expressed interest, and there
are even a few TV-audio tuners (some with a
three-inch picture tube!) on the domestic Japa-
nese market. But for some reason they seem
shy about bringing their TV-sound products
into the U.S. If I see any prototype AM/FM/
TV tuners at the IHF Trade Show in Atlanta
this spring, I’ll let y’all know.

Joan Baez

@ A few years ago, music critics were at-
tacking the political nature of Joan Baez’s re-
cordings. Now Paul Kresh attacks her person-
al songwriting on ‘‘Blowin’ Away’’ (Novem-
ber) as full of “‘self-pity’’ and ‘‘self-absorp-
tion.”” He completely ignores the compassion
in such songs as Luba the Baroness and The
Altar Boy and the Thief, and he totally misses
the leavening humor of Time Rag (which,
judging by his inaccurate summary, he hasn’t
really listened to). Mr. Kresh says he would
gladly trade in the ‘“‘new’’ Baez for the old
one, but they are the same. How about trad-
ing in his review for one by Peter Reilly?
TERRY HARPER
Loma Linda, Calif.

Paul Kresh replies: I love to hear Joan Baez
sing. I just don’t like her much as a songwrit-
er. On the other hand, she has made such a
profession out of sounding hurt that I would
be the last to want to wound her further. If I
didn’t understand Time Rag, which I followed
faithfully with the text, it wasn’t for lack of
trying. Anyhow, if ballads are going to be writ-
ten about magazine interviews, where will it all
end? The next thing will be rhymed attacks on
record reviewers. Who could bear it?

(Continued on page 14)
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| | No other speaker has ever % - ‘

J looked like this, no other speaker has - J ! ‘

- ever been built like this. And we believe | — |
no other speaker, regardless of size or

price, can recreate the impact and feel ™*

of live music like the Bose 901 Series III.

It is a speaker unlike any other.

o f & A
Better sound through research.

In ome page we cannot begin todescribe the 901 Series Il and the technology behind it. -
So we've put bogether a comprehensive literature packagéghat includes a detailed 16-page color brochure,
a2CG-page owner's manual, anc a copy of Dr. Amar Bose’s paper on “Sound Recording and Reproduction,” reprinted from Technology Review.
To receive this literature, send $1.00 to Bose, Dept. SR11, The Mountain, Framingham, Mass. 01701.
Patents issued and pending. Cabinets are walnut veneer.
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How to identify
the worlds finest tonearm.

When one tonearm—among all those available—is
described as “the world’s finest,” some controversy
may be anticipated. Fine, we welcome that
possibility. There is far too little discussion about
tonearms—considering the critical difference they
make in how records sound and how long they last.

Simply stated, the tonearm’s function is to
provide the correct cartridge-to-groove geometry
and to allow the stylus to trace the groove contours
freely, precisely, and with the lowest practical
tracking force.

Dual’'s engineering approach to tonearm
performance makes us feel confident of the
outcome of any comparisons.

The basic geometry.

The shape of the Dual tonearm is a straight
line from pivot area to tonearm head, the shortest
distance between those two important points.
Curved tonearms may look sexier, but contribute
extra mass, less rigidity and a tendency to lateral
imbalance. That's hardly consistent with
good engineering.

Every Dual tonearm is mounted in a true, four-paint
gimbal. The tonearm mass is centered, balanced
and pivots precisely where the vertical and horizontal
axes intersect.

Identical pairs of low-friction needle-point pivots
and miniature ball bearings are used in both axes.
The precision and quality control standards applied
to their manufacture and assembly are usually found
only in aerospace and allied technologies.

Settings for your cartridge.

The vernier-adjustable counterbalance lets you
set zero-balance with micrometer-like precision
so that tracking force can then be set accurately. A
tempered, flat-wound spring applies tracking force
directly at the vertical ptvot, and this force remains
perpendicular to the record even if the turntable

chassis is not level. Anti-skating is applied around
the horizontal pivot, directly counter to the skating
force, and it adjusts automatically to the varying
skating force encountered by the tonearm as it
moves across the record.

Another Dual refinement, not available on any
other integrated tonearm, is the Vertical Tonearm
Control. A vernier height adjustment over an 8mm
range allows paralleling the tonearm to the record
without cartridge spacers. Tonearm mass remains
as low as possible, and mounting and changing
cartridges are simplified.

Another Dual exclusive:
tuned anti-resonance filters.

The counterbalance contains two specially
tuned mechanical filters that absorb parasitic
resonances originating in the tonearm/cartridge
system and chassis. The result: flawless tracking
stability maintained even in the presence of external
shock and vibration whether caused by acoustic
feedback, record warps or dancing feet.

About ail Dual tonearms.

The tonearm shown and described here is part
of our higher-priced turntables. But many of its
features are found in our lowest-priced model: the
four-point gimbal, the straight-line design, and the
precise mechanisms for balance, tracking force and
anti-skating adjustment.

In fact, we'd be willing to match the performance of
our lawest-priced tonearm against anyone else’s
highest-priced tonearm. But one argument at a time
is enough.

Now that you've been “armed" with the facts,
we invite you to visit your audio dealer to examine the
tonearms you find there—separate and i
built in—and decide for yourself which one
is indeed the finest.

No one can argue with that suggestion.

United Audio, 120 So. Columbus Ave., Mt. Vernon, NY 10553
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Direct-to-Disc

® In the October editorial, ‘‘Cottage Indus-
try: Direct-to-Disc,” William Anderson pre-
sents some strong arguments against the d-
to-d idea. The prices ($12 to $16) are, admit-
tedly. impractical, and the technique does not
allow for large-quantity pressings. But having
recently cut my first d-to-d recording (**Grant
Johannesen in Recital, Direct-to-Disc versus
Tape-to-Disc’’—Golden Crest CRDS-1, two
discs), I cannot agree with Mr. Anderson’s
impression that the outcome is ‘‘not free,
spontaneous music-making, but pussy-footing
carefulness.”

I had previously made recordings only via
the tape method, and when I was asked to

consider putting what amounts to a concert
performance onto discs I naturally hesitated.
We have been spoiled by the recording studio,
where with rare exceptions artists opt for a
“‘collage’” performance—which is hardly
‘“‘spontaneous music making”’! [ emerged
from the d-to-d session strangely exhilarated.
The clinical aspect of recording was absent.
True, there are some performance flaws in the
result, but something else, something spon-
taneous, also surfaced in these readings.

The “‘nagging imperfections’” Mr. Ander-
son points out that we risk by direct cutting
are more than compensated for by the superi-
or sound (‘‘absolutely fantastic sound’’ in his
words). For a performer, the possibility of
gaining a true mirror of his immediate expres-

WITH THE ONLY TOTAL-SYSTEM APPROACH FOR
COMPLETE CLOSED-LOOP EQUALIZATION OF EN-
VIRONMENT, SOURCE MATERIAL, AND FINISHED
PRODUCT—(TAPES, PROGRAMS, ETC.)...
We INCLUDE all the accessories and features that are a MUST to make
equalizing easy, as well as an amazingly rewarding new experlence . . . An
Environmental Do-it-Yourself TEST RECORD edlted and announced by
Soundcraftsmen especially for use with the Soundcrattsmen equalizer . . . !
COMPUTONE CHARTS tor making a record of, and resetting in seconds, any
desired EQ curve . . . a Full-Channel Frequency SPECTRUM LEVELCON- &
TROL on each channel for instant “no distortion” In/out balancing . . . LIGHT-
EMITTING DIODES for precise visual signal level balancing . . . A Graphle
Display of eachE@curve . .. Andupto 36 dBrange of adjustment for each
octave . . . Specifications: S/N: better than 1 O6 dBat full output . . .
THD: less than.05 %% @1v . . . Fliter type: Toroldai and Ferrite Core.

Priced from $299.50.

WITH A PUSH-BUTTON PATCH-PANEL,
PLUS OCTAVE-WIDE TONAL CONTROLS,

FOR FANTASTIC FLEXIBILITY IN

PROGRAMMING, SWITCHING, PLAYBACK . ..

the PE2217 offers more flexibllity and control than preamps costing

twice the price. The 20-band OCTAVE EQUALIZER uniquely
coupled with o versatile combination PUSHBUTTON PATCH

PANEL and advanced phono preamp section{ 84 dB S/N) allows
you the capabitity of graphlc “EQ” during the playback and record-

Ing process. Dual phono and triple tape control with 84 and

106 dB $/N specs make the PE2217 an unsurpassed preamp value at

$529.50.

WITH PATENT-PENDING VARI-PORTIONAL®

ANALOG LOGIC CIRCUITRY, AUTO-

CROWBAR® PROTECTION, NON-LIMITING
OUTPUT....
Fantastic performance because Its revoiutionary new Patent Pen-
ding VARI-PORTIONAL® system uses Analog Logic Circultry to
anticlpate, controf and supply only the exact amount of power re-
quired for most efficlent performance . . . Conventional Class AB
amplifiers with 2 50 watt power ratings, operating at ¥, power in
accordance with FTC test requirements, WILL CONSUME OVER
40% MORE ENERGY than the Soundcraftsmen *NEW CLASS”
amplitier . . . Here are just a tew “NEW CLASS” beneflits:

1. Greatly reduced average current drain resulting in SUBSTANTIAL ELECTRICAL ENERGY SAVINGS.

2,R

d heat dissipation for cooler op

ring trouble-free rellabillty and no need for nolsy fans.

3. And perhaps the greatest beneflt of all, manufacturing cost savings meaning more power, and more features for
fewerdoliars . . . SPECIFICATIONS: 250 watts per channel RMS 20H 220K H 2 both channels driven into
8 ohms, less than 0. 1 %6 THD. Noise — 1 05dB, Damping tactor 100, Slew rate 50, Frequency response

+1/2d8 20HZ-20KHZ. Size 7"

S st i B e SR i TR RS 3 A e B
MIfg. in USA by Soundcraftsmen, Cal. 92705. For NEAREST DEALER ph. 714 - 556-6192
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sion seems to me reason enough to choose
this method. It may be that d-to-d records are
necessarily limited editions. The mass indus-
try needs a reminder from time to time of the
ordinariness built into it! Recently I have ob-
served that young listener$ are seeking out old
78-rpm recordings for performing inspiration.
Might it not be possible that they recognize
there a purer musical thought process than the
stitchwork they have grown up with?
GRANT JOHANNESEN
President, Cleveland Institute of Music
Cleveland, Ohio

® There have been several essays recently in
STEREO REVIEW criticizing the general lack of
consistent high quality in the mass production
of phonograph records and touching upon
“‘new’” recording techniques. For the past
fifteen years I have spent part of almost every
day debating the relative merits of technical
improvements in record manufacturing as
they affect the music on the discs. I believe
that a record buyer hopes to get a perform-
ance that will, in the current idiom, ‘“‘turn
him on.”” The producers of rock recordings go
to great lengths in the recording process to
achieve that result, and producers of classical
recordings have no less a responsibility.

The record buyer must assume that the pro-
ducers have engaged performers who have
the ability to produce inspired performances.
But no reasonable or conscientious producer
can expect even the most brilliantly gifted
performers to be technically perfect and in-
spired all the time. To ask an artist to give a
note-perfect, musically inspired performance
over a period of fifteen to twenty minutes, as
in direct-to-disc recording, is clearly inhibit-
mng. In a tape session, we do everything we
can to help the artist forget he is playing into a
microphone. He is asked to take every risk
that he might consider justified in a live per-
formance, and to understand that if there is
any error or miscalculation, the passage can
be corrected. Inserting one or two corrected
notes seldom has any effect on the curve of a
beautiful phrase, whereas leaving obviously
wrong notes in can be irritating to the listener
who buys the finished product. Therefore,
Editor Anderson is absolutely right (in Octo-
ber’s ‘‘Editorially Speaking’’) about the aes-
thetic limitations of direct-to-disc recording.

Moreover, with advances in tape formula-
tions and the recording and reproducing elec-
tronics, a taped performance has virtually the
same potential for high-quality sound as a di-
rect-to-disc recording. The greatest technical
problem in records today is not the quality of
the original master but that of the pressing the
consumer purchases. It is both theoretically
and practically possible to produce a disc that
is as quiet as the source material it re-
produces, without the clicks, pops, tearing
sounds, etc. that plague so many records to-
day and anger consumers.

E. ALAN SILVER
President, Connoisseur Society
New York,N.Y.

Correction

@ An uncaught printer’s error in the caption
on page 24 of the December 1977 issue
changed ‘“‘uninsulated” to ‘‘insulated.’” The
sentence should, of course, have read
‘.. . make sure not to touch the uninsulated
parts of the prods.”
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@ The Devil’s Music: A History of the Blues,
by Giles Oakley. Taplinger Publishing Com-
pany, New York (1977), 287 pages, $14.95.
“*Africans brought African music into white
society. They took white music and changed
it to African. And then they changed it back
again. So we have ragtime (pure), jazz (im-
pure, hot, mainstream, cool . . . ), and of
course the spirituals (Amen). But underneath
all this . . . we have-——permeating all—the
blues, and who can blame us?”’ Who indeed?
From the cotton fields and *‘piney woods’’ of
the Mississippi Delta to Jackson and Memphis
and St. Louis and Chicago and Detroit and
New York, the blues traveled this country.
Giles Oakley allows the musicians and their
friends who were there to tell the history of
the blues, to define the blues in anecdote and
song lyric. 1t is a fascinating story. Moreover,
this is a handsome book, illustrated with con-
temporary drawings and photographs. Origi-
nally published by the BBC in Great Britain,
The Devil’s Music includes an index, exten-
sive references, a selected bibliography, and a
short discography. Excellent. —L.G.B.

@ Musical Chairs (A Life in the Arts), by
Schuyler Chapin. G. P. Putnam’s Sons, New
York (1977), 429 pages, $12.50. In this apo-
logia the author traces the principal events of
a career in musical administration that led,
with a good deal of unattractive tergiversation
on the part of the management, to his appoint-
ment as general manager of the Metropolitan
Opera in 1973 following the tragic death of
Goeran Gentele. In 1975 he was unceremoni-
ously dismissed, and this, for lovers of back-
stage intrigue, is his account, recollected in
tranquility, of How It Happened. Toward the
end there appears a regret-filled observation
that perhaps ought to have been made the
motto of the book: *‘I sensed once again the
undercurrent of viciousness and cruelty that
seems to be a historic part of the artistic life
of the world, the desire to pull down anyone
who reaches a certain pinnacle, the unspoken
jealousy of desire and envy. This is a human
condition, one that applies to any walk of life
and activity, but in the arts it seems especially
painful as one is essentially dealing in some-
thing that is supposed to be beautiful and
bring beauty to others. . . .”> Butit is a com-
pelling story, and there must now be more
than a few who have cause to regret that Mr.
Chapin can write. —W.A.

® Starmaking Machinery: Inside the Busi-
ness of Rock and Roll, by Geoffrey Stokes.
Vintage Books, New York (1977), 234 pages,
$3.95 softbound. Village Voice writer
Geoffrey Stokes offers a thorough and accu-
rate account of the producing and selling of
one album by the country rock group ‘““‘Com-
mander Cody and His Lost Planet Airmen”’ in
1974. Through a chronicle of events and con-
versations that take place in studio sessions,
legal offices, and backstage dressing rooms,
Stokes exposes the complex maze of machin-
ery and men that is behind the business of
making records to make money. This unglam-
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orous look at the industry may not thrill rock
fans, but it is a must for anybody planning to
enter the arena. (The original hardbound edi-
tion of Starmaking Machinery was published
in 1976 by the Bobbs-Merrill Co., Inc., $8.95).

—R.S.

® The Tuning of the World, by R. Murray
Schafer. Alfred A. Knopf, New York (1977),
301 pages, $12.95. This rich, ambitious book
is a discussion of two interrelated new disci-
plines: acoustic ecology and acoustic design.
Schafer’s concern is with the sonic environ-
ment—the ‘‘soundscape’—and the way it
tends to be degraded from a naturally “*hi-fi”’
state to a ‘‘lo-fi”’ one in which interesting and
meaningful sounds are swallowed up in an
ever higher level of background noise. Many
of his proposals will seem utopian, but they
are thought-provoking nonetheless, and his
descriptions of a wide variety of natural and
man-made sounds and soundscapes—includ-
ing many ‘‘endangered species’’—are alone
worth the price of the book. Indexed, with
glossary, appendices, notes, and illustrations.

—D.S.

® The World of Earl Hines, by Stanley
Dance. Charles Scribner’s Sons, New York
(1977), 324 pages, $14.95 hardbound, $7.95
softbound. Stanley Dance has been listening
to Earl ““Fatha’ Hines since 1928. He corre-
sponded with him for several years after
World War 11 (Hines replied on tapes and of-
ten filled out a tape on the piano), and since
the middle Sixties he has served as a kind of
amateur manager for the pianist. Would that

more great men had such knowledgeable and

sympathetic biographers. The World of Earl
Hines is an ‘‘oral history,”” much of it told in
the first person by Hines himself, which is
supplemented by a chronology, a bibliogra-
phy, a discography, and a general index.
There are reminiscences by such jazz lumi-
naries as Teddy Wilson, Milt Hinton, Dizzy
Gillespie, Trummy Young, and Charlie Car-
penter, and everything is surronnded by pho-
tographs, over 120 of them. Good reading,
good looking. —L.G.B.

® Recorded Sound Research (1506 W. Bark-
er, Peoria, Ill. 61606) offers several pamphlets
of interest to record and tape collectors. Col-
lectors’ Contact Guide 1975 (58 pages. $4)
lists dealers for specialized recordings, serv-
ice places for antique equipment (such as Edi-
son cylinder machines), and special-interest
societies and associations of collectors, as
well as giving bibliographies of other directo-
ries, discographies, etc. Sound Search (35
pages, $7) lists sources for recorded material
in several specialized areas (such as radio
broadcasts, railroad sounds, “‘Watergate’’-
related items, and dance music), plus an ex-
tensive bibliography of the free magazines in
the audio field. The Unauthorized Duplication
of Sound Recordings (61 pages, $6) is a reprint
of a 1957 Senate subcommittee study con-
cerning the application of copyright law to
records and tapes. —D.S.
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New ... 100D 3-Way
Curvilinear Enclosure System

THE DYNAMIC
DOME

RTR interpolates a significant midrange

Within this striking, acoustically
transparent enclosure, lies an
exceptional 3-way speaker system.
Entirely new. Totally RTR.

The 100D was conceived and executed
to display the new, technologically
advanced RTR midrange system. Vast
midrange capabilities are yielded by a
low mass 1.5 soft dome driver, single
layer voice coil and 3.4 1b. magnetic
assembly. This is the first dome system
to successfuly integrate smooth
response and broad dispersion with
outstanding dynamic range and transient
response. The key to reproducing music
convincingly!

This multi-faceted midrange crosses
over at 1.25 KHz to an RTR 127 woofer
which is so technically excellent that

it will neither destruct nor delaminate.
The deep, authoritative bass résponse is
uncolored and precisely defined.
Crossing in at 10 KHz, the solid state
supertweeter imparts extended
crystalline high end reproduction.

All packaged-handsomely-ina 15 x 261
x-140 walnut enclosure and boo
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RTR Industries

; For dealer list, write

1 RTR, Dept. SR, 8116 Deering Avenue
Canoga Park, CA 91304
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Sound Guard Offers
Total Record Care

O Ball Corporation’s new Sound Guard To-
tal Record Care System brings a record clean-
er together with the familiar Sound Guard
“‘record preservative,”” essentially a dry lubri-
cant suspended in a carrier fluid that is
sprayed onto the record surface and worked
into the grooves with a velvet pad. This leaves
a thin-film residue of the lubricant. The record
cleaner is also in liquid form and a pump-
spray applicator is provided. A sponge-like
pad is used to remove grime from the record
surface, and a velvet pad is included for
touch-up wiping. There is also a foam pad for
cleaning the velvet. All components are as-
sembled in a permanent storage box. In addi-
tion to the various pads and two pump spray-
ers, the complete kit comes with 2-ounce bot-
tles of cleaner and preservative. Price: about
$1s.
Circle 115 on reader service card

Three Moving-coil
Cartridges from GAS

O Great American Sound is offering three
new moving-coil phono cartridges, all struc-
turally similar and differing primarily in stylus
geometry. They are low-mass (5%% grams) de-
signs and have low-‘Q’" 6-ohm moving-coil
elements which are said to be insensitive to
electrical loading. For each cartridge, channel
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balance is better than 1 dB, and the rated out-
put at a S-centimeter-per-second recorded ve-
locity is 0.3 millivolt. Recommended tracking
force is 1.8 grams for all three models.

The super elliptical model, witha 0.3 x 0.6-
mil elliptical stylus tip, has a frequency re-
sponse of 5 to 40,000 Hz. Compliance is 15 x
10~-% centimeters per dyne, and stereo separa-
tion is 30 dB at 1,000 Hz (20 dB at 10,000 Hz).
The elliptical model has an identical stylus tip
but slightly different specifications. Response
is 10 to 35,000 Hz, compliance is 13 x 10-¢
centimeters per dyne, and minimum separa-
tion is 27 dB. The spherical model has a 0.6-
mil-diameter spherical stylus tip, a response
of 10 to 30,000 Hz, a compliance of 13 x 10-6
centimeters per dyne, and a minimum separa-
tion of 25 dB. Price of the super elliptical car-
tridge, $200; of the elliptical, $180; of the sphe-
rical, $160.

Circle 116 on reader service card
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Olympus Pocket
Recorder with
Two Tape Speeds

0 The S-301 is a new addition to Olympus
Corporation’s Pearlcorder line of microcas-
sette tape recorders. The special feature of
the S-301 is its provision of two recording
speeds, 15/32 and 15/16 inch per second. With
the slower speed, a full two hours of record-
ing time is possible on one microcassette; one
hour of recording time is possible with the
faster speed with fidelity considerably in-
creased. The S-301 has a built-in electret con-
denser microphone pilus a miniature phone
jack for a remote microphone. Recording lev-
el is automatically adjusted. Pause, cue, and
review functions are provided, and there is a
LED for checking battery strength and re-
cording level.

The S-301 has a frequency response of 300
to 7,000 Hz at the 15/16-ips tape speed and
-300 to 4,000 Hz at 15/32 ips. It uses two 1.5-
volt penlight batteries (‘*AA”" type) but has an
adapter for use with a.c. line power. It meas-
ures only 5% x 2% x 1 inches and weighs
about 11 ounces. Price: about $200.

Circle 117 on reader service card

Empire Produces
Record-static
Eliminator

O Empire is offering the Static Eliminator,
an electronic device for neutralizing the static
charge on record surfaces. The Static Elimi-
nator is part of a new line of record-care prod-
ucts bearing the name Audio Groome. Ithas a
piezoelectric element that develops a high
electrostatic voltage at the emitting points
when the trigger is squeezed. This voltage
ionizes the air around the points, thereby al-
lowing the charge on the disc to drain off.
There are two emitting points (‘‘double bar-
rel’”) for wide coverage. Price: about $40.
Circle 118 on reader service card

Super-power
Amplifier
From Rotel

O Rotel’s newest contribution to the ranks of
mammoth power amplifiers is the Model
RB-5000, rated at 500 watts per channel con-
tinuous power into 8 ohms. It includes three
distinct power supplies, one for each channel
and a third small one for the front-panel me-
ters and LED’s. The meters, which read aver-
age power, are calibrated from 0 to 1,000
watts and have adjustable sensitivities (0,
—10, and —20 dB). Set screws are provided
under each meter for calibration. The LED

(Continued on page 18)
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These cassette deck manufacturers use SA
as their reference for the High(Cr0-) bias/EQ setting:

AIWA - AKAI - CENTREX - JVC
KENWQOOD - MERITON - NAKAMICHI
OPTONICA - PIONEER - ROYAL SOUND
SANSUI - SHARP - TEAC - TOSHIBA
UHER - YAMAHA

And aré joined by these
in recommending SA for use in their decks:

| BANG & OLUFSEN - DUAL - FISHER

HARMAN/KARDON - LAFAYETTE
'~ SANKYO-TANDBERG
AND IVl%‘\'\lYOTHEF\’S o

w

There’s been a quiet revolution going on in the cassette world. O Leading makers of quality

cassette decks have adopted TDK SA as their reference standard tape for “High” (CrO2) bias and
equalization settings. Why TDK SA? Because TDK SA’s advanced tape formulation and super

precision cassette mechanism let them (and you) take full advantage of today’s advanced

cassette deck technology. OJ In addition, a growing number of other companies are recommend-

ing SA for use with their machines. O So for the ultimate in cassette sound and performance,

load your deck with SA and switch to the “High” or “CrO2” bias/EQ settings. You’ll consistently

get less noise, highest saturation and output levels, lowest distortion and the widest dynamic

range to let you get the best performance from any

quality machine. JBut you needn’t believe all this

just because we say so. All you have to do is check A

our references. Vi,

TDK Electronics Corp.. 755 Eastgate Bivd., Garden City, N.Y. 11530 The machine for your machine.
in Canada: Superior Electranics Industries, Lid.
CIRCLE NO. 57 ON READER SERVICE CARD
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power indicators display peak power levels,
and there are additional LED’s to indicate
overload, activation of protection circuitry,
and stand-by condition. A power-limiter
switch sets maximum output at full, one-half,
or one-fourth power, and there is a switchable
subsonic filter. There are output jacks for
three pairs of loudspeakers, with pushbutton
switches for speaker selection; however, the
amplifier will not drive more than two pairs of
speakers at once. A protective circuit automat-
ically rejects one pair if all three are selected.
Heat dissipation is aided by a built-in fan. The
separate left- and right-channel gain controls
are of the step-attenuator type.

The RB-5000 has a frequency response of 0
to 100,000 Hz =1 dB at 1 watt. Total harmon-
ic and intermodulation distortion is below
0.009 per cent from 20 to 20,000 Hz. Input
sensitivity is 1 volt at the standard phono-jack
inputs and 0.775 volt at the Cannon-type input
jacks (for sound-reinforcement applications).
Signal-to-noise ratio is better than 120 dB
(IHF A weighting). The RB-5000 has approxi-
mate dimensions of 9% x 19% x 17% inches
and weighs 118 pounds. Price: about $2,350.

Circle 119 on reader service card

Three-way Speakers
With Pioneer’s
Compact System

O The KH-767 compact stereo system from
Pioneer includes a built-in cassette recorder
and an AM/FM stereo receiver. A pair of
three-way loudspeaker systems, each with a
10-inch woofer, 4-inch mid-range, and 3-inch
cone tweeter, are part of the package. The
cassette recorder has pushbuttons for setting
bias and equalization for ferric and chromi-
um-dioxide tapes. Recording-level controls
are provided for each channel, and the tape-
transport mechanism has a pause function.
The FM section has a channel-center tuning
meter and a pushbutton that controls both
muting and mono/auto selection (the tuner is
in the auto mode with muting on and in mono
with muting off). There are separate controls
for bass, treble, balance, and speaker-system
switching.

The amplifier section of the KH-767 is rated

at 12 watts per channel continuous power into-

8 ohms, with total harmonic distortion at 0.08
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per cent. FM sensitivity is 1.9 microvolts
(10.8 dBf), capture ratio is 1 dB. and selectiv-
ity is 60 dB. The stereo-FM separation is 40
dB. The tape-transport system has 0.15 per
cent wow and flutter. Approximate dimen-
sions of the receiver/cassette deck are 6 x 20 X
[5 inches; the speakers measure about 22}% x
13 x 1034 inches. Price: about $370.
Circle 120 on reader service card

watt-per-channel power amplifier. Dimen-
sions are 1034 x 18Y% x 5 inches, and the unit
weighs about 14 pounds. Available as an op-
tion is the HM-200E binaural headphone/
microphone combination (about $90). Price of
the RC-828: $260. The HM-200E binaural head-
phone/microphone comes with an acoustic
dummy head.
Circle 121 on reader service card
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Biphonic Processor
in Radio/Cassette
Recorder from JVC

0 JVC has introduced the RC-828 portable
radio/cassette recorder incorporating its
unique biphonic processor. a device intended
to produce an illusion of ‘*depth’’ from binau-
ral recordings without headphone listening.
The two-head cassette recorder can be used
(with a special optional microphone) to make
binaural recordings that can be played back
through the processing circuitry for the bi-
phonic effect. Regular stereo tapes can be
played back through the processor (as well as
stereo FM broadcasts) and some enhance-
ment will result. The recorder has two built-in
condenser microphones for normal stereo re-
cording as well as separate recording-level
meters and controls for each channel. The
level meters double as FM signal-strength and
battery-strength meters. Bias and equaliza-
tion are selectable for ferric or chromium-
dioxide tapes. Also provided are a pause
function, a three-digit tape counter, and a var-
iable monitoring function (which allows ad-
justment of the monitoring level without
affecting the recording level).

The radio section of the RC-828 receives
FM, AM, marine, and three shortwave bands.
Slide controls are used for bass, treble, and
left- and right-channel volume. Pushbuttons
are provided for mode selection. The RC-828
has a 62-inch woofer and a 2-inch tweeter for
each channel, driven by the system’s 2%

New Book Catalog
From Howard Sams

O Howard W. Sams and Co., Inc. has re-
leased an updated catalog of its more than 350
publications for technical workers, hobbyists,
and do-it-yourselfers. Included are twenty-
three titles specifically in the audio/hi-fi area,
such as ABC’s of Tape Recording, Easy
Speaker Projects, and Hi-fi Stereo Handbook.
The eighty-page catalog contains brief de-
scriptions of all the books and a compiete
price list; it is arranged by subject area and in-
dexed by title. The catalog is available free of
charge from the publisher at 4300 W. 62nd
Street, Indianapolis, Indiana 46206.

Lencolamp Mounts
On Dust Cover

O Lenco’s new ‘‘Lencolamp’ is an accesso-
ry lamp for lighting the platter of a turntable.
It clips to the left side of the dust cover and
has an on/off switch placed so that the lamp
comes on whenever the dust cover is opened;
closing the dust cover automatically shuts it
off. The Lencolamp has a 7-watt bulb and
plugs into the a.c. line. No tools are required
to install it. Price: about $20.
Circle 122 on reader service card

(Continued on page 20)
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A complete home stereo system built around
a Phase Linear power amplifier and a Phase
Linear preamplifier, is now within the reach
of every serious listener. The development
of the new Phase Linear 200B power
amplifier makes this possiblie. In combina-
tion with the 2000 preamplifier, the 200B
provides the nucleus for an awe-

some, medium-powered

stereo system. The

increased dynamic

range, faster transient response, lower
distortion and greater flexibility make the
Phase Linear System 200B a serious
alternative to comparably priced systems
built around integrated components. For
those who are serious about acquiring state-
of-the-art performance from a medium-

powered high fidelity system, we

present the Phase Linear
System 200B. The
®  serious alternative.

The Phase Linear 2000 preamplifier is
one of the quistest preamps ever made.
. Signal to noise ratio: 74 dB below 10mV.
Total Harmonic Distortion: 0.1%.
Variable ambience injection circuit
recavers music lost with most preamps

The new Phase Linear 2008 power
ampdifier is a handcrafted, reliable
amplifier with outstanding sonic per-
formance in the tradition of the famous
700B and 400 models. Power output:
105 watts per channel, minimum R.M.S.
at 8 ohms from 20Hz to 20kHz with no
more than .25%total harmonic distor-
tion. Hum and noise' 100dB below
rated power.

Manufactured in the USA. Distributed in Can

e
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Distortion Indicator
For Crown Amplifiers

0O Crown is introducing Input-Output Com-
parator (IOC) circuitry in its DC-300A and
D-150A power amplifiers. The IOC circuits
trigger a front-panel LED whenever the
amplifiers are even momentarily driven above
their rated distortion specifications. The sys-
tem monitors the feedback-generated correc-
tion signal at a point that enables it to detect
any difference between input and output. Its
main advantage over the conventional over-
load/clipping LED is that it responds very
rapidly and will detect such short-lived phe-
nomena as slewing-induced distortion. By vir-
tue of its location it will report any nonlineari-
ties in the signal.

Inclusion of the IOC in new DC-300A’s and
D-150A"s will add $50 to their current suggest-
ed prices. The IOC circuitry can also be in-
stalled in older units. Factory installation
costs about $60 and includes a complete
checkout.

Crown is also now offering optional rack-
mount assemblies with grab handles for the
DC-300A and D-150A. They are user-installed
and cost $20.

Circle 123 on reader service card

Dual-woofer Speaker
System from Rank

O The Leak 3050 loudspeaker system, a new
addition to the Rank Hi Fi line, is a ‘‘time-
delay compensated’ system, with two 6%-
inch woofers mounted several inches forward
of the 34-inch dome tweeter in an acoustic-
suspension enclosure. The drivers are crossed
over at 4,000 Hz by an 18-dB-per-octave net-
work whose electrical phase characteristics
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complement the locations of the staggered
drivers.

The frequency response of the 3050 is 48 to
22,000 Hz +3 dB, and nominal impedance is 8
ohms. Amplifiers delivering between 12 and
60 watts per channel continuous power are
recommended; maximum continuous input is
50 watts. The 3050 produces a sound-pressure
level of 85 dB at 1 meter with a 1-watt input.
The cabinet is finished in walnut veneer and
measures 25% x 1134 x 1334 inches. Weight is
42 pounds. The Leak 3050 speakers are sold
in matched pairs. Price: $600 per pair.

Circle 124 on reader service card

New Preamp and
Power Amplifier
From JVC

O JVC has introduced its new Model P-3030
preamplifier and Model M-3030 power
amplifier. The P-3030 is a low-profile unit that
provides a wide variety of cartridge loads as
well as a pre-preamp (‘‘*head’” amplifier) for
low-output moving-coil cartridges. Input
impedance can be selected at 100, 33,000,
47,000, or 100,000 ochms; input capacitance
can be set at 100, 220, 330, or 470 picofarads.
The program-source selector has settings for
tuner, auxiliary, and three phono inputs (one
of which is the moving-coil input). There is a
tone-control defeat switch as well as a switch-
able 18-Hz subsonic filter with a 6-dB-per-
octave slope. Switching for tape dubbing and
monitoring is provided.

Input sensitivity of the P-3030 is 2 millivolts
(mV) at the regular phono inputs and 0.1 mV
into 30 ohms at the moving-coil input. The
phono overload point is 300 mV for the regu-
lar inputs. Total harmonic distortion is 0.005
per cent at a 10-volt output for the regular
phono inputs and 0.05 per cent ata 1-volt out-
put for the moving-coil input. Signal-to-noise
ratios are 76 dB for the regular phono inputs,
66 dB for the moving-coil input, and 96 dB for
the high-level inputs. Approximate dimen-
sions are 22 x 1644 x 133 inches. Price: about
$400.

The M-3030 direct-coupled power amplifi-
er—which is, in effect, two mono amplifiers
on one chassis—employs three separate pow-

er supplies for its driver sections and output
stages. It has a direct-coupled input together
with a separate input incorporating an 18-Hz
subsonic filter. The M-3030 is rated at 100
watts per channel continuous power into 8
ohms. Frequency response is 0 to 100,000 Hz
+0, —1 dB. Total harmonic distortion is 0.007
per cent and intermodulation distortion is 0.05
per cent at rated output. Input sensitivity is 1
volt into 50,000 ohms. Approximate dimen-
sions are 6% x 162 x 1134 inches and weight
is about 42 pounds. Price: about $700.
Circle 125 on reader service card
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Innotech Speaker
Uses Asymmetric
Transmission Line

O Innotech’s new Model D-24 loudspeaker
system utilizes a transmission line of asym-
metric geometry, said to enhance woofer out-
put while avoiding standing-wave problems.
The system has two 5-inch woofers with Bex-
trene cones; the rear radiation from these
drives the line, which is damped with lamb’s
wool and long-fiber polyester. A three-way
system, it also employs a 1%2-inch dome driv-
er for the upper mid-range and a 34-inch dome
tweeter loaded with a shallow, flared horn.
Crossover frequencies are 3,500 Hz and
11,000 Hz. The drivers are mounted on a
baffle board set at an angle of 30 degrees from
the vertical to improve dispersion. The trans-
mission line radiates from the base of the
floor-standing enclosure.

The D-24 has a rated frequency response of
25 to 25,000 Hz. Minimum impedance is S
ohms. Innotech recommends amplifiers rated

(Continued on page 22)
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(Gord
Records)

63. MOZART Six String
Quartets to Haydn

(3 LPs)

Quartetto Italiano

64. BACH Six Sonatas
and Partitas For Solo
Violin (3 LPs)

Nathan Milstein

No obligation to buy
any future offerings.

This remarkable $7.98 offer is brought to you by The
International Preview Society—a highly selective record
program that does not oblige you to buy at any time.
These multi-record sets—and many, many more superb
albums—will continue to be offered in an exclusive Pre-
view magazine every eight weeks (only seven times a
year). Each issue highlights a Featured Selection . . . plus
an impressive variety of alternate selections. All at dra-
matically low prices. For example, you pay only $16.99
for a 3-record set in our regular offerings. Only $21.49
for a 4- or 5-record set. Both well below the suggested
retail prices!

The Society’s Bonus Plan will save you even more. For
every album you keep, you can purchase an outstanding
Bonus Selection album at a savings of over 50%!

If you’d like to preview the Featured Selection, you need
do nothing. We'll send it automatically. But if you'd pre-
fer an alternate selection, or none at all, just mail back the
Preview Notification card—enclosed with the magazine—
by the specified date. You’ll have plenty of advance notice.

Audition Any Album At Home For Ten Days . . . Free.

At no cost or obligation, you are invited to audition
any one of these multi-record albums . . . as well as any
future offerings . . . at home for ten days. Only then do
you decide whether or not to buy.

As Many As Four Records For Less Than The Price Of One.

You may choose any one of these multi-record sets for
just $7.98 plus a small postage/handling charge. (Sales
tax added for New York residents.) Remember, each set
contains either three or four records. That's a savings of
as much as $27.94.. .up to 78 % off the suggested list price!

Send no money. We want you to judge for yourself
before you decide to buy. If you are not delighted after
ten days, return the set.

These are superior, silent-surfaced recordings by
Deutsche Grammophon and Philips. They come in ahand-
some hinged storage case with an informative, illustrated
brochure.

Every recording offered by the Society must meet the
rigid standards of the distinguished Carnegie Hall Selec-
tion Committee—headed by Julius Bloom, Executive Di-
rector of Carnegie Hall. Only albums of the most excep-
tional musical interest, artistic excellence and technical
quality are offered.

So do take advantage of this marvelous value and mail
in the coupon today. You'll also be reserving the privilege
of previewing other great international releases . . . which
you may add to your collection at impressive savings.
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""""" 65. LISZT Complete
Hungarian Rhapsodies,
Opera Paraphrases

(4 LPs)

Michele Campanella at
the piano

62. BRAHMS Four Symphonies (4 LPs)
Claudio Abbado: Vienna Philharmonic,

Berlin Phitharmonic, Dresden State and
London Symphony Orchestras

60. TCHAIKOVSKY
Symphonies 4, 5

and 6 (4 LPs)

Yevgeny Mravinsky:
Leningrad Philharmenic
Sleeping Beauty

& Swan Lake

Herbert von Karajan:
Berlin Philharmonic

66. MOZART

Don Giovanni (4 LPs)
Arroyo, Freni,

Te Kanawa, Ganzarolli,
Wixell. Colin Davis:
Chorus and

Orchestra of the

Royal Opera House,
Covent Garden

61. BEETHOVEN
Symphony No. 9 (3 LPs)
Seiji Ozawa: New Phil-
harmonia Orchestra

& Chorus

Violin Concerto in D
Henryk Szeryng. Bernard
Haitink: Concertgebouw
Orchestra, Amsterdam

Free Home Audition Request ij§

0000000000000 00000000000000040000000000

The International Preview Society
175 Community Drive, Great Neck, N.Y. 11025

YES! Please send me, for my free audition, the
multi-record set I have indicated by the number
below. I may return it after ten days and owe noth-
ing . .. or keep it and pay only $7.98 plus a small

FREE BONUS
postage/handlmg charge (sales tax added for New ALBUM

York residents). This 1s up to $27.94 off the sug- Return coupon within
gested retail price. I will also receive, cvery eight 10 daysfor valuable free
gift —TCHAIKOV-
SKY’S 1812 Overture.

Bernard Haitink: Con-
certgebouw Orchestra,

Print album number you have selected here: [:] Amsterdam,
Name

Address Apt. No.

City State Zip

weeks, free preview privilege§ of the finest classical
recordings. I may cancel this arrangement at any
time.

Offer limited to the connecting 48 states. Offer expires June 30, 1978. Limit: one
membership per household. Only new members eligible. NOTE: All applications
are subject to review, and we reserve the right to reject any application. 79107

0000000000000 0000000000CCCISIVISIRRRIEERCERIRR0000EBEE000 0000000
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at a minimum of 35 watts per channel continu-
ous power to drive the speaker. The cabinet is
finished in walnut or optional rosewood ve-
neer and has approximate dimensions of 36%%
x 10%2 x 15% inches. Price: $375.

Circle 126 on reader service card

Hammond Industries’
“Audio-File” Rack

O Hammond Industries announces a new
rack for owners of rack-mounting-adapted au-
dio equipment. The Audio-File is a standard
19-inch rack constructed of brushed alumi-
num. 1t is available with black Plexiglas side
panels and shelves so that it can support free-
standing as well as rack-mounted equipment.
Space is provided for record storage at the
bottom of the rack. The Audio-File stands 48
inches tall and takes up a floor area of 22 x 19
inches. It is available without the Plexiglas
panels and is sold in kit form. Price with Plex-
iglas panels: $350; without: $210.
Circle 127 on reader service card
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Low Phase Shiftin
A & E Preamplifier

O The SCA-2000 is A & E Technical Re-
search’s latest preamplifier. It employs direct-
coupled circuitry that results in unusually low
phase shift (between 0 and 3 degrees) over the
20- to 20,000-Hz frequency range. Phono-

22

input impedance is selectable at 100, 1,000,
33,000, 47,000, 68,000, and 100,000 ohms.

The SCA-2000 is a ‘‘bare-bones’’ unit, with
controls for volume and balance but no tone
controls; it is intended for use with a separate
equalizer. There is also a low-cut filter and a
low-boost function (which increases output
by 6 dB below 100 Hz), as well as a 15-dB au-
dio-muting switch. Other front-panel push-
buttons select the program source (two tape
decks and two phono inputs are accommodat-
ed) and handle tape-dubbing operations. The
volume control is a thirty-two-step attenuator
switch.

The rated frequency response of the
SCA-2000 is 1 to 500,000 Hz for the phono in-
puts. There is a low-frequency filter in the
phono-signal path that attenuates signals be-
low 1 Hz; for the high-level inputs response
extends down to 0 Hz (d.c.). Total harmonic
distortion is below 0.01 per cent, and signal-
to-noise ratios are 80 dB for the phono inputs
and 90 dB for the high-level inputs. Phono-
input sensitivity is 2 millivolts, and maximum
output is 10 volts. Slew rate is 22 volts per mi-
crosecond. Approximate dimensions of the
SCA-2000 are 3% x 19 x 11 inches. Price:
$950.

Circle 128 on reader service card

The base has rubber feet for acoustic-feed-
back insulation.

The DP-790 has less than 0.019 per cent
wow and flutter (wrms), and rumble is better
than —75 dB (DIN B weighting). The platter
comes to speed in under 1.8 seconds. The
turntable base is of laminated wood, and
approximate dimensions with the dust cover
are 6% x 9 x 16 inches. Price: $298.

Circle 129 on reader service card

Magnetic Speed
Control On
Denon Turntable

JBL’s New Two-way
Bookshelf Speaker

O The DP-790 is a new direct-drive turntable
from Denon featuring that company's mag-
netic speed-control system. The inner rim of
the turntable platter is coated with a ring of
magnetic material on which a series of close-
spaced electrical pulses are recorded. A spe-
cial magnetic sensor picks up the recorded
signals and detects any speed fluctuations,
which are then corrected by the servo system.
A slide switch on the platter support selects
the speed (3315 or 45 rpm) and a pitch control
provides up to *3 per cent speed variation.
The “S™’-shaped tone arm is mounted on vis-
coelastic bushings that damp out vibrations
from the turntable base. It has viscous-
damped cueing and adjustable antiskating.

O The L40, JBL’s new two-way bookshelf
loudspeaker system, employs a 10-inch woof-
er and 1-inch dome tweeter in a vented enclo-
sure. The woofer has an extra-large dust
cap—4 inches in diameter—intended to as-
sure adequate output at higher frequencies up
to the crossover point of 1,800 Hz. A fiber-
glass acoustic-resistance shell is mounted
over the rear of the woofer to smooth the sys-
tem’s low-frequency response. High-frequen-
cy output of the system is within 6 dB of on-
axis output for angles as great as 75 degrees
off-axis at 15,000 Hz and 45 degrees off-axis
at 20,000 Hz. A level control is provided for
the tweeter.

The nominal impedance of the L40 is 8
ohms, and sensitivity is 75 dB sound-pressure
level at 15 feet from a l-watt input. JBL rec-
ommends amplifiers delivering between 10
and 60 watts per channel continuous power to
drive the speaker. The cabinet of the L40,
which measures approximately 23 x 15 x 12
inches, has an oiled-walnut finish and is avail-
able with a stretch-fabric grille cloth in
brown, rust, or tan. Price: $207.

Circle 130 on reader service card

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

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

3 Hé){ﬁ?mﬁ'
XV-15/b28E

of perfectionin
stereo sound.

PICKERING -
X% 3000 -

Match one 1o your equipment

“The right Pickering Cartridge for your equip-
ment is the best Cartridge money can buy.”

We've been saying that for years; and tens of thou-
sands of consumers have profited by applying this
principle in assembling their playback systems.

If you have a fine manual turntable, the XSV/3000
is a perfect choice.

If you have a high quality automatic turntable,
then installing an XV-15/625E in its tone arm is a
perfect choice.

The summary advice of Stereo’s Lab Test, in an
unusual dual product review, we think brilliantly
states our position: “The XV-15/625E offers per-
formance per dollar; the XSV /3000, the higher ab-
solute performance level.” That makes both of these
cartridges best buys!

FREE!

CIRCLE NO. 41 ON READER SERVICE CARD

Pickering’'s new XSV /3000 is a remarkable de-
velopment. It pcssesses our trademarked Stereo-
hedron Stylus Tip, designed to assure the least
record wear and the longest stylus life achievable
in these times with a stereo cartridge. Its frequency
response is exiraordinarily smooth and flat; its
channel separation is exceptional; its transient re-
sponse affords superb definition. It represents a
whole new concept of excellence in stereo
cartridges.

Read the whole evaluation report. Send for your
free copy of the Stereo “Lab Test’ reprint; write to
Pickering & Co., Inc., -
101 Sunnyside 8., () PICKERING]
Plainview, N.Y. 11803. |

“for those who can |hear! the difference”
PICKERING & CO., INC., COPYRIGHT 1977
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Disclraker.

B
b

—a revolutionary ' |

tonearm damper

Disctraker is a precision
damping device that improves
the performance of tonearm/
cartridge systems by adding a
protective cushion between the
record and the tracking stylus.
® reduces low frequency reso-
nance that colors the sound of
even the best tonearmy/cartridge
systems on all records.

® reduces record-warp reso-
nance—as witnessed by a
dramatic reduction of woofer
flutter.

® permits accurate tracking of
even badly warped records.

® reduces record wear and
stylus damage from warps.

® reduces distortion caused
by high velocity groove
overload, mistracking and
intermodulation.

® adaptable to most tonearms.

N
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FIG. 1

Figure 1 shows the amplitude

of low frequency resonance

in a typical tonearm/cartridge

system using a “flat” record.

Figure 2 shows the identical

conditions with the Disctraker

damping system on the tonearm.

discwasher®inc.

1407 N. Providence Rd.
Columbia, MO 65201
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Audio Q. and A.

By Larry
Klein

Technical Director Klein
posing (quietly) in front of
the sound-absorbing wedges

in Allison Acoustics’ 7
semi-anechoic chamber

Distortion Perspective

My questions, prompted by Peter Fryer's
* August 1977 article on the audibility of
distortion in loudspeakers. are these: if it tukes
at least 5 to 6 per cent intermodulation distor-
tion to be detectable in loudspeakers under
some circumstances, does the same hold true
for distortion in electronics? If so. how can
one reconcile IM figures of 5 to 7 per cent in
some high-quality cassette machines, as re-
ported by another magazine’s test lab? On the
other end of the scale. why do some preamps
boast IM figures of 0.001 per cent? The whole
thing doesn’t seem to make sense. Can you
help put these figures in perspective?
F. B. ScuMIpT
New Hamburg, Ontario

It's obvious that distortion is one of
= those controversial audio topics that
suffers from an extremely poor signal-to-noise
(which is to say sense-to-nonsense) ratio. Test
results and tightly controlled listening experi-
ments are frequently overwhelmed by noisy.
technically invalid. and highly subjective
opinions—much to the confusion of people
like Mr. Schmidt. Let’s try for some noise re-
duction. To answer the first question; yes, it
was our finding in the first experiments we did
in [973 that, on certain types of complex pro-
gram material, measured amplifier distortion
of about 6 per cent frequently went unheard.
Over the years, our test results were con-
firmed by many other researchers throughout
the world. And although STEREO REVIEW'S
experiments used an amplifier-distorted test
signal, it doesn’t seem to make any difference
(in respect to the ear’s sensitivity to it) wheth-
er the audio-waveform distortion originates in
an amplifier or a speaker as long as we are re-
ferring to distortion levels of under 7 or 8 per
cent. Of course, a mistracking phono car-
tridge. an overdriven speaker or tape record-
er, or a clipping amplifier is readily audible if
the problem is either severe enough or lasts
long enough.
In regard to your second question: the **S to
7 per cent’ intermodulation distortion meas-
ured on high-quality cassette machines by one
of the other test labs (not Hirsch-Houck) is
quite simply a misinterpretation of their in-
strument readings. Without going into details,
various signal disturbances peculiar to tape

which are not particularly audible can pro-
duce very high IM distortion readings that, if
they were real, certainly would be audible.
This appears to be a case of a blind (deaf)
faith in meter readings without adequate anal-
ysis of exactly what the test instruments are
actually measuring.

As to your third question: we’ve been jug-
gling this hot potato for several years now.
It’s obvious—to me, at least—that the human
ear’s threshold of sensitivity to a variety of
acoustic signals under a number of circum-
stances has not been completely investigated
or adequately described. The journals of the
Acoustical Society of America and of the Au-
dio Engineering Society regularly print arti-
cles revealing new psychoacoustic data or
challenging old data, but what the human ear
can and cannot hear is still very much un-
resolved. Therefore. the safest and most
scientific approach to any question dealing
with auditory perception is to preface all
statements with something like: *At the mo-
ment. in the light of available evidence, it ap-
pears that. . . . >’ So it appears that distor-
tions below about 0.1 per cent are not audible
under virtually any circumstances, and distor-
tions slightly above that point can usually be
heard only on pure tones, listening through
headphones, or, maybe, when the moon is in
the proper phase. So why do manufacturers
push specifications of 0.001 per cent? Why
not?—if they can be achieved without paying
a price elsewhere in the equipment’s perform-
ance or reliability. As I've suggested previ-
ously, it may be that, in pursuit of these ever-
lower distortion figures, problems get solved
in passing that do have audible consequences.
That's called serendipity.

Playing 78’s

Your recent ‘‘New Products® listings

* have included two record players capa-

ble of speeds of 78. 45. and 33V5 rpm. These
are relatively fixed speeds, which are fine as
far as LP’s and 45’s are concerned, but what
good is a fixed 78-rpm speed? Columbia and
other record manufacturers didn’t standardize
their playing speeds until the late 1920's. Be-
fore that. speeds ran as low as 74 rpm and up
into the 80-rpm area. The old wind-up phono-
graphs therefore usually had a playing-speed
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control lever that would adjust for different re-

cording speeds. Unfortunately, the modern

Lenco player with continuously variable
speeds hasn’t been available for over a year.

RALPH MORAN

Wilmington, Del.

I'm pleased to report that the Lenco con-
A. tinuously-variable-speed turntables are
once again available. For example, the four-
speed Model L-55SBD can play at any speed
between 30 and 86 rpm, with click stops at
16345, 33Y4, 45, and 78 rpm. The machine is
priced at $185 (including base and dust cover)
and should be at local audio shops shortly. If
you have trouble locating a dealer in your
area, you may write directly to Mort Lesly at
Neosonic Corp., 180 Miller Place, Hicksville,
N.Y. 11801.

Antiskating Brush Force

I own a Technics SL-1300 turntable
= outfitted with a Pickering XUV-4500Q
cartridge, and I'm not sure where to set the
calibrated antiskating-force control knob. As
you know. the cartridge incorporates a brush
that travels in front of the stylus. Pickering’s
instructions state that the stylus force must be
set | gram above their recommended minimum
of | gram in order to compensate for the
weight of the brush. Technics says only that
the antiskating force must match the stylus-
tracking force. So where do I set the antiskat-
ing—for 1 gram or 2?
DoNaLD T. JuDD
Canyon, Texas

When the tone arm is in playing position
= the brush is resting on the record, so
the extra [-gram force you dialed in to com-
pensate for its weight is not applied to the sty-
lus or record groove. The tone arm, however,
is relating to the record with a 2-gram force
even though only I gram is applied at the sty-
lus tip. which might indicate that the equiva-
lent of 2 grams of antiskating are required. 1
tried to work out the question intuitively and
got immediately bogged down. Therefore, 1
thought it best to ask those who should know
the answer from practical test experience. I'm
pleased to report that Pickering, Technics,
and Julian Hirsch all agree that the antiskating
dial should be set a gram higher than ‘‘nor-
mal’” to compensate for the presence of the
brush.

Unfulfilled Wattage

Driven by obscure desires, I purchased
= Radio Shack’s inexpensive power-level
meter to connect to my amplifier. Allowing for
even a grossly large margin of error in its read-
ings. I am astonished by the results. Driving
two very large ported speakers, my amplifier
(if the meter is to be believed) was never called
upon to deliver more than ten watts per chan-
nel at very loud (but not painful) levels.

Are ported speakers that efficient, or does
my meter actually display pilot-light output? If
ten watts is indeed the maximum that my ears
can handle, why do I have this nagging sense
of guilt and (gasp) impotence, feeling
that my life is unfulfilled with only a 65-watt-
per-channel amplifier? Although I cannot hear
any distortion, I know something must be
wrong with me. I do not want to live the rest of
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my life in a 65-watt-per-channel closet, but if

the meter is to be trusted, why buy more
watts? Maybe a couple of aspirin would help.

DaALE PizziNg

Springfield, Va.

Like many other readers, Mr. Pizzini can
« undoubtediy trace his lurking sense of
unfulfillment to unrealized power fantasies.
Whether his difficulties are part of an un-
resolved childhood-deprivation syndrome or
whether they arise from more esoteric causes
is beyond the scope of this column. So I will
stick to the audio aspects of the question.

I, too, have a power-indicating meter (the
Heath AD-1307) hooked up to my system.
When | am listening with average low-efficien-
cy speaker systems, | find that 2 watts or less
is background level, 20 watts or so on peaks is
loud, and 200 watts can be reached on mo-
mentary very loud peaks. Each step repre-
sents a 10-dB increase in power delivered to
the speaker(s). I've also had speakers under
test at home that in A-B comparison with the
previous pair required about 10 dB less power
to achieve the same loudness level (only 0.2,
2, and 20 watts were required under the same
listening conditions). It therefore does not
seem improbable to me that Mr. Pizzini's 65
watts per channel is more than adequate for
his “*very large ported’” speaker systems.

When dealing with conventional dynamic
speaker systems, there are several rules of
thumb regarding efficiency. The larger the
system, the more efficient it is likely to be.
And a horn or bass-reflex (ported) system is
likely to be more efficient than an acoustic-
suspension or infinite baffle system of equiva-
lent size. However, given a pair of equivalent-
size systems. the more efficient of the two is
likely to have less very low bass response.

To Mr. Pizzini's question ‘“Why buy more
watts?"" | would respond, don’t—unless you
really want to. Until recently I found that 350
watts per channel was adequate for my needs,
but I had this dream the other night . . . .

Discwasher/Sound Guard

I would like to know if Discwasher fluid
«  will wash away the dry lubricant from a
disc treated with Sound Guard. While Sound
Guard does reduce the need for cleaning, it
does not entirely eliminate the problem of mi-
crodust and visible debris, and obviously the
economics of using such a product is ques-
tionable if a disc so treated cannaot thereafter
be cleaned. I hope you can clarify the matter.
RicuAarD E. REX
Bountiful, Utah

I have been informed that elaborate tests
= by both the Sound Guard and Disc-
washer companies indicate that properly
“*bound’” Sound Guard will not be removed
by Discwasher’s D3 fluid. In fact, normal
cleaning with the Discwasher fluid has been
found by both Ball and Discwasher to remove
unneeded, excess lubricant but not the effec-
tive, “‘attached™” compound.

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!
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Improved
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® High-conduction
gold-plated audio
connectors.

® Heavy-duty low-
capacitance cables
and soldered joints.

® “Super cable” that is
incredibly flexible and
has a third grounding
wire.

L ® Steel spring “flex-

protectors”.

%’\

® 1and 2 meter lengths;

also DIN and exten-
sion connectors. i

=

At

discwasher®inc.

1407 N. Providence Rd.
Columbia, MO 65201
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Used
loudspeakers

Every Allison speaker system you buy
as new has actually been “used” for 20
minutes to a half hour. Spending this
much time on our test program gives us
the confidence to publish a most com-
plete set of specifications for our prod-
ucts, and to provide a full warranty that
every one will meet those specifica-
tions within =2 dB for at least five
years.

To that end, we manufacture all our
drivers and crossover networks our-
selves. (Most of our competitors do
not.) We test every driver and every
crossover board (not just a random
sample) to a set of close-tolerance
standards. Only those that meet the
standards are installed in cabinets.
Then every completed system must
pass another long series of perform-
ance tests, before the cabinet gets
its final coat of oil finish, a careful
visual inspection, and is packed for
shipment.

We don’'t have to guess what's inside
our shipping cartons. We know. If you
too would like to know, we'll be glad to
send you our free 10-page catalog on
request. It includes complete specifi-
cations and a statement of Full War-
ranty for Five Years.

ALLISON ACOUSTICS

7 Tech Circle, Natick, Massachusetts 01760
CIRCLE NO. 5 ON READER SERVICE CARD

nUdiO nellll Viewsand Comment

By George Tlamsa

Stereo AM

& In the not too distant future you may be
finding stereo-AM, stereo-FM receivers in
your local hi-fi shop—if the FCC gives its
nod, that is—for stereo AM is now being seri-
ously considered as an additional channel for
commercial broadcasting. There are four pro-
posed stereo-AM systems currently under
scrutiny: those of Kahn Communications,
RCA, Magnavox, and Motorola. The Kahn
system has been around for a while, as has
RCA’s (a joint effort with Belar Electronics
Laboratory, a broadcast-studio-equipment
manufacturer). The National AM Stereo-
phonic Radio Committee (NAMSRC), advis-
ers to the FCC, completed on-the-air tests of
the RCA, Magnavox, and Motorola systems
on August 21; Kahn refused to participate,
citing the exorbitant costs involved and the
fact that its system had already undergone ex-
tensive use tests elsewhere. The FCC has
been soliciting comment from broadcasters
and the public on the stereo-AM issue; with
this data and the report of the NAMSRC in
hand, it expects to issue a ruling—or a reac-
tion—on the matter sometime this month.

Although the notion of stereo AM goes
back a long way (as far as 1925") AM radio
was not seriously promoted as a stereo medi-
um when stereo discs were coming into their
own largely because of its fidelity problems.
The two major difficulties were limited aud-
io-frequency bandwidth and poor signal-to-
noise ratio, and these are still with us. AM
stations are technically capable of broadcast-
ing a frequency range of 50 to 10,000 Hz, but
this still doesn’t equal FM’s range of 30 to
15,000 Hz. Noise problems are significant in
AM too; AM receivers respond to amplitude
variations in the received signal—any ampli-
tude variations, including all sorts of natural
and man-made noise. FM receivers are de-
signed to respond to frequency—not ampli-
tude—modulation, which eliminates most of
this kind of noise.

In most of the current proposed systems, a
stereo-AM signal is broadcast by using the
two ‘‘edges’ of the band to carry the addi-
tional information while a conventional AM
radio gets a normal mono signal. All the pro-
posed systems appear to be workable, with at
least 8 to 12 dB of channel separation being
available. This may not be very impressive to
an audiophile accustomed to 25 to 30 dB of
separation, but it may well sound very good in
another rapidly growing market: mobile
sound. Considering all the ambient-noise
high-frequency masking that goes on in the
average car, the loss of highs in AM may not
be that significant to the average listener. And
with car speakers mounted the way they usu-
ally are, the AM separation available would
work well enough for a distinct stereo effect.
Consider also that one major advantage of
AM over FM is most observable in a moving
vehicle—AM signals are not subject to flutter
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effects and multipath distortion as FM signals
are. And AM signals are also longer-range
than FM. Will we soon be listening to the AM
talk programs in stereo? Only the FCC knows
for sure. In any case, even if it’s in stereo, it
certainly won’t be hi-fi.

“Instant” Cassettes

@ If you think that all cassettes provide ‘‘in-
stant™’ recording once you press the proper
button, you're right—except that they do it
only when you get past the 6 seconds or so of
blank nonrecordable leader section spliced to
the head and tail of the tape pack. The leader
is used to prevent tape stretch or breakage at
the point where it is attached to the hubs—
and where, of course, it is most subject to
stress from sudden halts after fast wind orre-
wind. Now someone at 3M has had a good
idea: use standard recordable 1.5-mil tape for
the leaders and splice to it whatever thickness
of “‘body’” tape is required for the various re-
cording capacities of 30, 60, or 90 minutes.
The IRC (Instant Record Cassettes) series is
economy-priced and specially designed for re-
cording at lectures and other situations where
really instant recording is necessary.

High Cost of Car FM

@ According to Donald A. Thurston, chair-
man of the board of the National Association
of Broadcasters, many Americans do not
have FM receivers in their cars because of the
high prices charged by auto manufacturers for
factory-installed AM/FM radios. In testimony
before the House Small Business Committee,
Thurston suggested that the FTC and the Jus-
tice Department look into possible antitrust
violations in the situation, since despite in-
creases of as much as 73 per cent in the num-
ber of home radios with FM tuners in the ten-
year period between 1965 and 1975, only 37
per cent of all car radios had FM tuners in
1975, an increase of 31 per cent over the 1965
figure.

In addition, he stated that the cost of an
AM car radio purchased from the car’s manu-
facturer could well run upwards of $75, with
an AM/FM set costing twice as much and an
AM/FM stereo set three times that amount.
These figures he compared with the typical
production costs of a car radio, which in 1974
were $13.52 for parts and labor for an AM-
only set and an additional $6.95 for an AM/
FM set, according to a 1974 survey by the A.
D. Little Company. In that year Congress
considered legislation requiring all radio re-
ceivers to be capable of receiving all commer-
cial stations, both AM and FM. Though the
bill did not make it through the House at the
time, Thurston is apparently hoping that simi-
lar legislation will be considered again in the
immediate future.
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It’s time for everybody else
to start playing catch-up. Again.

From the very beginning, experts have acclaimed the
performance and feature innovations of Yamaha receivers
as nothing less than spectacular.

But now, we've outdone ourselves.

Yamaha is introducing a new line of receivers with such

unprecedented performance, it’s already changing the
course of audio history.
Real Life Rated™ While traditional laboratory measure-
ments provide a good relative indication of receiver
performance, they simply don’t tell you how a receiver
will sound in your living room in actual operation. So
Yamaha developed a new standard for evaluating overall
receiver performance under real life conditions. It’s
called Noise-Distortion Clearance Range (NDCR).
No other manufacturer specifies anything like it, because
no other manufacturer can measure up to it.

We connect our test equipment to the phono input and
speaker output terminals, so we can measure the per-
formance of the entire receiver, not just individual com-
ponent sections like others do. We set the volume control
at —20dB, a level you're more likely to listen to than full
volume. We measure noise and distortion together, the
way you hear them.

On each of our new receivers, Yamaha’s Noise-
Distortion Clearance Range assures no more than a mere
0.1% combined noise and distortion from 20Hz to 20kHz
at any power output from 1/10th watt to full-rated power.
Four receivers, one standard. On each of our four new
receivers, Yamaha reduces both THD and IM distortion
to new lows—a mere 0.05% from 20Hz to 20kHz into
8 ohms. This is the kind of performance that’s hard to
come by in even the finest separate components. But it's
a single standard of quality that you'll
find in each and every new Yamaha re-
ceiver. From our CR-620 and CR-820
up to our CR-1020 and CR-2020.

What’s more, we challenge you
to compare the performance and fea-

tures of our least expensive model, the
CR-620, with anybody else’s most

CR-620 0.05% THD 0.05% IM

expensive receiver. You'll discover that nobody but
Yamaha gives you our incredibly low 0.05% distortion
and —92dB phono S/N ratio (from moving magnet
phono input to speaker output).

You'll also discover that nobody else starts out with

such a variety of unique features. Independent Input and
Qutput Selectors that let you record one source while
listening to another. A Signal Quality Meter that indicates
both signal strength and multipath. The extra conven-
ience of Twin Headphone Jacks. Or the accurate tonal
balance provided at alllistening levels by Yamaha's special
Variable Loudness Control.
More flexibility. It’s consistent with Yamaha's
design philosophy that you'll find the same low distor-
tion throughout our new receiver line. Of course, as
you look at Yamaha's more expensive models, it's only
logical that you'll find the additional flexibility of more
power, more functions, and more exclusive Yamaha
features.

For example, there’s a sophisticated tuner, with unique

negative feedback and pilot signal cancellation circuits
(patents pending), that makes FM reception up to 18kHz
possible for the first time on a receiver. Plus other refine-
ments like a Built-In Moving Coil Head Amp, Fast-Rise/
Slow-Decay Power Meters, and Yamaha's own Optimum
Tuning System.
Now’s the time to give us a listen. Our new receiver
line is another example of the technical innovation and
product integrity that is uniquely Yamaha. And your
Yamaha Audio Specialty Dealer is an example of uncom-
mon dedication to faithful music reproduction and genu-
ine customer service. It’s time you heard them both.

If your Yamaha Audio Specialty
Dealer is not listed in the local Yellow
Pages, just drop us a line.

€ YAMAHA

Audio Division, P.O. Box 6600, Buena Park, CA 90622
©1977 YAMAHA INTERNATIONAL CORP.

CR-820 0.05% THD 0.05% IM

CR-1020 0.05% THD 0.05% IM

CR-2020 0.05% THD 0.05% IM
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We'll say it straight out. The new
Garrard GT351s the best all-around
turntable anywhere near its price.
Let's do some direct comparing.

Start with the motor. The Dual 1245
features a fine 8 pole, synchronous
motor and
)| theB1.C.98],
¥l a 24 pole,
synchronous
unit.

The new Gar-
rard GT35 in-
corporates a
servo-con-

trolled, DC mo-

tor Servo control provides abso-
lutely steady speed. The motor,

(and thus the rotation of the platter),

is immune to fluctuations in house-

hold voltage or frequency Len

Feldman, writing in Radio FElec

tronics, reviewed it as a "'significant

breakthrough” superior to the “syn-
chronous motor however many
poles it might have” The GT35 is
the only, belt-driven, single/mul-
tiple play turntable in the world
with a servo-controlled, DC motor,

Chalk one up for the new Garrard
GT35.

Now for the tonearm Remember
that the delicate stylus, as it traces
the groove, bears the full weight of
the tonearm. The heavier the tone-
arm, the greater the wear on the
record and stylus Light is right.
The effective mass of the GT35

tonearm (measured with a Shure

MOSED cartridge, tracking
at Y4 grams)is a mere 20.4
grams. That's lighter than
the tonearm of the Dual
1245 at 27.5 grams or
the BI.C 981 at 256
grams. In fact, the
new Garrard GT35 has
the lightest
tonearm
of any sin- WSy
gle/multiple play turmntable.

Chalk up one more for the new
Garrard GT35.

The Dual, BIC. and Garrard all
protect your records as only fully
automatic turntables can. And all
provide the convenience of mul-
tiple play But only the new GT35
boasts the patented Delglide® sys-
tem. Unlike the Dual and BIC.
automatic mechanisms, Delglide is
driven by its own belt and is lo-
cated directly under
the tonearm.
Tonearm
control is
by sim-
ple ro-
tary ac-
tion. It's no
wonder that
R a dio E]ecf

handled more gently
tha'l could be done by
the steadiest of hands’ We make

this claim: Delglide is the smooth-
est and quietest automatic sys-
tem ever incorporated in a
) turntable —of any kind.
That's still another one for
the new GT35.

There's more. The Dual

1245 and the BI.C. 981
are warranteed for 2 years. The
new Garrard G135 cames an un-
precedented 3 [fm—m—m—/
year warranty. il
That's our way of &=
underscoring its ex-
ceptional reli-
ability.
Finally The
price advertised \
by the manufac-
turer. Including the ™=
base and dust cover the Dual 1245
is $240 and the BI1.C. 981, $237
The price of the new Garrard
GT35: just $200.

The GT35: a "breakthrough” mo-
tor, the lightest tonearm, the
smoothest and quietest automatic
system and a 3 year warranty.
Consider the GT35. If you're think-
ing Dual, or BL.C. Or Technics.
Or Pioneer Or Sony. Or. ..

Garrard.

The turntable specialist.

For a free brochure, write:

Garrard, Division of Plessey Consumer Products, Dept. A

100 Commercial Street, Plainview, N'Y. 11803,
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Audio Bavics

By Ralph ¢
Hodges

LEARNING TO LISTEN

I AM always a little surprised, and more than

a little taken aback, when a neophyte audi-
ophile suggests to me with something like awe
that it must be wonderful to possess so rare a
talent as being able to listen to audio systems
and tell immediately what’s right (or wrong)
about them, for I am not accustomed to look-
ing upon this skill as any big deal. I won’t go
so far as to say there is no such thing as a
golden-eared”” listener, for plainly there is:
an appreciable number of people earn their
livings at least in part through their super-sen-
sitive auditory faculties. But this, I feel, has
little if anything to do with any neurological or
physiological gift. Critical listening is a skill
acquired through practice and concentration.
(Some might also call it a curse, like perfect
pitch, because once you have really learned to
listen, it is difficult to tolerate anything that
falls below your standards, and the simple
pleasures of a transistor radio on the beach
may be lost to you forever.)

To be useful to an audiophile—or to anyone
else—critical listening must be both analytical
and diagnostic. Stories abound of conductors
who can unerringly pick out the one off-key
violin in a string section of sixty members.
“Argh!” such a conductor might say, which is
of no help to anyone. But if he follows that
expletive up with “‘My ‘Argh!’ is directed at
the violins, which sound awful,’” that’s analy-
tical. And if he continues, ‘*Furthermore, it is
directed specifically at that violin, which is
mistuned,” that’s diagnostic.

I HAVE encountered few audiophiles who
could be called universal masters of analysis
and diagnosis. Sometimes a diagnosis is
beyond an audiophile because, though he can
plainly hear the flaw in the reproduction, his
technical knowledge is not sufficient to sug-
gest to him what might be going wrong. Or he
might be indifferent: *‘I recognize the exis-
tence of such-and-such a fault in my system,
but it really doesn’t bother me that much, and
the system has many other things soing for it
that I'm really more demanding about.”’ His
attitude, if sincere, might make him a poor
consultant in the choice of someone else’s
equipment. He may have become too much a
critical specialist in his own areas of prefer-
ence and too little concerned with any number
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of problems that may be setting other people’s
teeth on edge—this is particulary true where
there are striking differences in musical taste
or hearing acuity.

How does one become a useful member of
the critical-listening *‘trained-ear’’ fraternity?
First, by listening, and in particular by listen-
ing critically to whatever you want to evalu-
ate. I can’t fully subscribe to the view that
you should listen exclusively to live music in
order to pass judgment on reproduced music,
for two reasons. First, in microphone per-
spectives, equalization, and mixdown prac-
tices in general, the recording industry seems
to be moving further away from the live-
music experience and closer to something that
it considers more dramatic and captivating.
Hence live music can actually lead you astray

if you expect a high-fidelity system to sound
exactly like it; if the record grooves den’t
have ‘‘live” sound in them, then no matter
how good the audio system, it won’t sound
*‘live’’—and it shouldn’t. Second, if you want
to learn to be analytical and diagnostic, you
have to pay attention to context. I have heard,
from a poor seat in an otherwise respected
concert hall, a sonic effect that exactly mi-

micked the sound of a dirty phono stylus. I
have also heard a recorded tenor voice that I
was certain was rife with distortion until the
record’s producer demonstrated that the sol-
oist in question was trying to *‘force’’ his way
through a bad chest cold. Hardly a common-
denominator case, but even the most acute lis-
teners have been innocently fooled a time or
two by a “*distorted’’ original.

Therefore, if you want to learn about con-
cert-hall acoustics, instrumental intonation,
ensemble playing, and great spontaneous en-
tertaining, by all means attend live music per-
formances whenever possible. But if you
want to learn about hi-fi equipment, concen-
trate on listening to that, with regular refer-
ence to live music, if only for philosophical
edification. Do not, in any case, confuse the
two, because the cause of genuinely bad
sound in the one is almost never the cause of
bad sound in the other.

WHAT does one listen for? This is a good
question that has perhaps never been satisfac-
torily answered. In a way it’s a personal mat-
ter. Some expert listeners I know are immedi-
ately sensitive to frequency balance and col-
orations. The *‘ocean-roar”’ noise often heard
when the tone arm is lowered to the edge of a
record will often tip them off to something
right or wrong even before the music starts.
Of course, they need some experience with
the way this noise should sound on audio sys-
tems of proven *‘correctness’’ to acquire this
skill, and this has often been sharpened in
some cases by dabbling in speaker design. For
my part, a variety of musical experiences dur-
ing my school years gave me the ability to
“‘play back’’ a virtually note- and noise-per-
fect rendition of a recorded performance in
my head, so that I at least have some standard
of comparison if not an absolute standard.
Combining this with the experience of hearing
those recordings reproduced on good systems
has added perspective—and a sense of what
could stand even more improvement.

Above all, I would say that acquiring the
ability to listen analytically, being aware of
the individual contributions of ali the instru-
ments and even of the acoustic space around
the instruments is of paramount importance.
This skill does not come easily. I keep on
hand a small collection of distinctively dis-
torted recordings so that I can demonstrate to
the concerned and curious what this blight
upon reproduced music really sounds like.
But drawing their attention to a particular dis-
tortion ‘‘tree’’ will not work until they have
learned to ignore the “‘forest,”’ learned to sep-
arate an undifferentiated ‘‘mass’’ of sound
into its component parts.

BUT I feel certain that the trick of analytical
listening can be learned—learned, anyway, by
anyone for whom music has a vital appeal.
Once he has mastered it, the listener will be
able to hear the chest cold or the dirty stylus
instantly, even if he can’t positively recognize
its cause. If he wishes to get further involved
with the technicalities of high fidelity, the di-
agnostic skills will follow. Unfortunately,
learning to listen critically may well require a
reasonably analytical sound system on which
to sharpen your senses. That’s why so many
audiophiles find that their first equipment pur-
chases in time come to be seen as merely a set
of training tools by means of which they were
able to make a much wiser decision the next
time around.
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Microseconds Query

My cassette has switch markings for 70
Q. wsec and 120 psec. What do these num-
bers mean, and what do they have to do with
cassette performance?

MARIANNE SPIVEY
New York, N.Y.

A The abbreviation ‘‘psec’”” stands for

“‘microsecond’’ and refers to what the
engineers call the ‘‘time constant’’ of the
high-frequency portion of your cassette’s
playback circuitry. The concept of a ‘‘time
constant’’ is useful from an engineering
standpoint since it is simply the product of the
actual resistor-capacitor values necessary to
create a particular frequency-response curve.

In order to achieve flat overall frequency
response, all tape decks employ what
amounts to a treble boost in their playback
section. The frequency at which this effective
boost begins to take place is determined by
the circuit’s time constant (frequency = 1 +
2aTC, or, more simply, just divide 159,155 by
the stated time constant, in microseconds, to
find the frequency). As can be seen from the
curves in the diagram below, a 70-psec treble
boost starts (its 3-dB point) at 2,274 Hz. It is
used for chromium-dioxide (and cobalt-treat-
ed ferric) tapes. Because ordinary ferric ox-
ides require much more treble assistance on
playback, a 120-psec curve which starts at
1,326 Hz is used.

The greater treble boost required for regu-
lar ferric oxides means that their hiss level, on
playback, will be amplified more (by about 4.5

+ 30
+25
+20 -
b
0 +15 1 v
3 %
u 2 L)
0410 &5
2 22 \,960//
a0 +s - ’:o/
////
@ |
-5
-10 |
500 1K 2k Bk 10K 20K

FREQUENCY IN HZ (CYCLES PER SECOND)

32

dB, the difference between the two curves)
than that of CrO, tape or its equivalents. That
is why tape manufacturers today are rushing
to produce more and more 70-psec cassettes.

Not So Rack-mountable

I recently purchased an open-reel deck, a
Q. cassette deck, a tuner, and an amplifier
which were all advertised as ‘‘rack mount-
ing.”” All of them have the standard 19-inch
width, and if I move each individual unit up
and down the front of the rack I can line up the
notches for its front mounting screws with the
drilled and tapped screw holes provided in the
frame of the rack. But when I try to stack the
units on top of each other, panel to panel with
no spaces between them, the way they look in
every rack installation I've ever seen, the slots
don’t match the mounting holes any more.
Why? Is there anything I can do about it?

Bos SILVERSTEIN
Brooklyn, N.Y.

A Having had to spend countless hours
. with drills, hack saws, coping saws,
and files, making up custom adaptors to make
so-called ‘‘rack mountable’ equipment fit in
my own multiple six-foot racks, I was
touched in a very tender spot by your ques-
tion. All the American-built ‘‘rack mount-
able” equipment 1 own fits standard EIA
racks (the type sold in this country) perfectly.
But, while there are a handful of exceptions
(usually specifically designed for profession-
al, not home use), the Japanese-built ‘‘rack
mountable’’ equipment I have used won'’t fit
my standard racks any more than it will fit
yours.

The problem lies in this: EIA standard rack
mounting specifies not only the 19-inch width
and the spacing between the notches for
screw mounting, but it also specifies very pre-
cisely, using a standard that has not been
changed in the many decades since its first
promulgation, the permissible panel heights.
To fit standard racks, every panel must have a
height that is an exact multiple of 1 34 inches,
less 1/64 inch at top and bottom for clearance.
Units measuring 134, 3%, 5%, 7, 834, or
10v4 inches, given standard notching, will fit
a standard rack in any combination (up to the
maximum height of the rack, of course). No

other will, and no others should be advertised
and sold as designed for standard rack mount-
ing unless the manufacturers of the nonstand-
ard, pseudo-rack-mounting units will supply
the necessary nonstandard blank panel strips
(top and bottom) to space the panel height out
to the next standard multiple. Since increas-
ingly large numbers of pieces of high-fidelity
equipment are being designed to look as if
they were ‘‘rack mountable’’ and are being
advertised as if they were (it's very ‘‘in”’
these days), I believe that either voluntary or
enforced compliance should be obtained, per-
haps through the Federal Trade Commission,

Now that you’ve been stuck, however,
there is an alternative open to you. I have
found at least one firm (Sansui Electronics,
55-11 Queens Boulevard, Woodside, N.Y.
11377) that manufactures a kind of rack which
uses a slotted channel and rear-mounted
clamps to take the place of the notch-and-
screw mountings. With this you can set up
nonstandard panels on top of each other and
have to worry only about the need for a single
nonstandard blank spacing panel at the very
top or bottom of the rack.

Decoding Dolby FM

My new cassette deck has a Dolby FM
Q. feature that's supposed to let me de-
code Dolby broadcasts whether I record them
or not. The instructions say to set my receiv-
er’s switch to ‘25 microseconds’ or to con-
nect the cassette unit to the receiver’s *‘Dolby
output’’ jacks. My receiver, however, doesn’t
have any special Dolby jacks or switch—
that’s what I thought the Dolby FM feature of
the cassette was supposed to take care of. Can
you explain what’s going on and tell me if
there’s anything I can do besides buy a new
receiver?

OLIVER J. MULDOON
Seattle, Wash.

A To judge from my mail, you’'re not the
. only reader with this kind of question,
and happily for each such situation there is an
answer, although which answer will apply
varies with the individual circumstance.

To understand ‘‘what’s going on,”” you
must appreciate that Doiby-FM broadcasts
differ from regular FM broadcasts in two
ways, not one. First, and obviously, the FM
audio signals are Dolby-encoded using the
same ‘‘Dolby-B’’ system incorporated in
most hi-fi cassette recorders. Most prerecord-
ed cassette and open-reel tapes are now also
Dolby-B encoded. But second—and here’s
where the difference comes in—when an FM
station converts to Dolbyized broadcasting (at
last count about 160 had) it also changes its
“pre-emphasis’’ from 75 to 25 microseconds
(psec).

This pre-emphasis change means that the
broadcaster starts using less overall treble
boost in his audio signal than formerly—a
welcome change, since with many of today’s
music sources the old 75-psec boost leads to
high-frequency overloads that have to be con-
trolled by limiters that detract from broadcast
fidelity. At the same time, however, the
Dolby-B encoding process boosts the low-lev-
el treble frequencies, so that if your receiver
is not Dolby-equipped and is designed for the
old 75-psec boost, a Dolbyized signal with the
25-psec pre-emphasis sounds close enough to
a “‘regular’’ broadcast subjectively that most
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listeners won’t spot the differences. This
‘‘compatibility’’ with existing, non-Dolby re-
ceivers is an obvious inducement to the
broadcaster to make two changes that have
the potential both to improve the signal-to-
noise ratio and to improve the fidelity with
which he can transmit high-level high fre-
quencies. People whose receivers have full
Dolby facilities have both a switch that
changes the receiver’s operation from 75 to 25
psec (matching part of what the broadcaster
did) and a Dolby-B decoder, and only these
listeners get the full benefit of Dolby noise
reduction.

Dolby-B decoders raise the cost of a receiv-
er somewhat, of course, so if there aren’t any
Dolby-FM stations in your area (or if you
don’t like their programs), you wouldn’t be
willing to pay for a decoder you couldn’t use.
On the other hand, including a switch and a
jack (plus a capacitor and a resistor or two) to
change the de-emphasis alternately from the
75-psec normal setting to the 25-psec setting
suitable to feed into an outboard Dolby unit
costs the receiver manufacturer very little.
Thus, most recent receivers in the mid and
upper price range do incorporate the switch
for 75-to-25-psec FM de-emphasis or they
give you a ‘‘Dolby-output’’ jack that provides
the 25-psec de-emphasis without switching.
It’s a nice compromise on the receiver manu-
facturer’s part. Budget-price receivers (and
older models that predate the introduction of
Dolby FM) don’t have this feature, however,
and this now presents a problem for a cassette
manufacturer.

Since cassette decks already have a built-in
Dolby system, it doesn’t cost the cassette
manufacturer too much to provide the neces-
sary switching and level controls so you can
use your cassette’s Dolby system for decod-
ing Dolbyized broadcasts. But it becomes a
little tricky, for the Dolby-FM switch in the
cassette unit can be designed either with or
without the capacitor and resistors necessary
to convert the incoming FM signal from a 75-
psec de-emphasis to a 25-psec one. Most cas-
sette ‘‘Dolby-FM’’ switches do not have this
conversion built in, for not only does it cost
something to provide it, but if the cassette’s
Dolby FM provides the 75-to-25-psec treble
change and it gets used with a receiver that al-
ready has a Dolby-FM switch or jack, the tre-
ble will be altered twice, and this will cause
trouble in the decoding.

For anybody who owns a receiver that
lacks the 25-psec Dolby-FM output and
whose cassette deck’s Dolby-FM feature
does not provide the 75-to-25-psec conver-
sion, Switchcraft offers a plug-in module,
Model 621 Pi ($13.60 list from your local
parts-supply store or from Switchcraft, 5555
N. Elston Avenue, Chicago, Ill. 60630), which
goes between the receiver and the cassette
deck. It provides either a bypass mode (for
taping regular, non-Dolby FM programs) or a
75-to-25-psec conversion (for taping Dolby-
FM broadcasts). Unfortunately, however,
this device cannot be used with every receiv-
er—specifically, the receiver output imped-
ance must be less than 2,000 ohms (most are).
If this information is not given in your receiv-
er’s instruction manual, you must write to the
manufacturer. If the Switchcraft unit is not
suitable for your receiver, you can get infor-
mation on build-it-yourself devices that will
work by writing Dolby Laboratories, Inc., 731
Sansome Street, San Francisco, Calif. 94111;
ask for bulletin S77/L75/362/29.
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B&O PHASE-LINK S-60
INFINITY QUANTUM JR.
YAMAHA NS 500

Give or take a few inches and dollars, all of these systems are comparably
sized and priced. And all are quality products worthy of your
serious consideration.

Fine speakers like these are available usually only at true audio
specialists, those who carry a limited number of component lines. The
specialists we've selected to be Celestion dealers take pride in their
critically designed listening rooms. They provide an acoustic environment
that permits you to distinguish the speakers that are truly excellent from
those that are merely very good.

When you audition the Ditton 33, keep in mind that all its drivers, the
crossover network, and the cabinet have been engineered and
manufactured by Celestion. Just as we've been doing for more than
fifty years.

We've made the Ditton 33 as accurate, as precise, and as true to musical
life as our experience, abilities, and engineering facilities permit. If these
qualities represent the sort of sonic
excellence you want to hear from
your speakers, we urge you all
the more to carefully
compare the Celestion
system with those

listed above.

it's a risk we invite
with a reasonable
amount of confidence.

The Ditton 33 by Celestion
A sealed-enclosure three-way
system employing a 10-inch
high-compliance woofer, a 5-inch
transmission-line-loaded
mid-range and a 1-inch
pressure-dome tweeter for
smooth, wide dispersion. Overall
frequency response is 25 to
28,000 Hz. Available in wainut or
teak finish. 14"w x 10%2"d x 24"h.
$239.50 each.
Other Celestion speaker systems
from $159.50 to $499.50.

Celestion

Loudspeakers for the perfectionist

Celestion Industries, Inc.
Kuniholm Drive, Holliston, MA 01746
In Canada ROCELCO Inc., Montreal
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A new Space Program
by Sansui.

Designed to send every audiophile into orbit.

Sansui has conquered space — the space in your Listen through a pair of SP-L800 (or SP-L 900 or 700)

listening room. Our engineers have created a rack duai-woofer speaker systems*They have been
to hold all your high fidelity components in one designed to give you the full enjoyment of the
place so they're easily accessible and easy to clean and pure sound that our advanced
operate. And the Sansui GX-5 rack is so elegant fechnology components provide.

you will be proud to display it in your home. Of course, you can select other components to
The Sansui GX-5 rack is about the only EIA 19" meet your own listening needs. You may want
standard-width rack available with casters for slightly less power; so we offer you the AU-517 DC
moving your sound system easily from room to integrated amplifier, created with the very same
room. Itis 37-1/2 inches tall and can hold expertise as its bigger brother, the AU-717. If you
every rack-mountable component. You can wish 1o spend a litfle less on your cassette, you can
also adjust the height of each unit fo meet choose the SC-110.

your needs. And for you recordists and musicians we have

We have filled the rack with our choice of something almost out of this world. The AX-7 mixer/
outstanding Sansui components. And there'’s still reverb unit is about the finest home recording
plenty of room for your records. Listen to them console that you can find af such a reasonable
onthe Sansui SR-838 Quartz-Servo direct-drive price. Versatility is the key, with up to 6 inputs for
turntable, about the most elegant and stabie microphones, line level, electrical instruments,
precision turntable in the world. Even when set on discs, broadcasts or tapes. You get panpots and

fop of so much power, the SR-838 will
perform free from all noise and
feedback.

When your mood changes, listen to
your favorite FM station on the Sansui
TU-717 tuner. Reception, even of the
weakest stations, is outstanding, with
selectivity so high there is never a
problem with adjacent channel
programming.

And, of course, if you want to
preserve these treasured sounds for
years — as clean and pure as they

were the very first time you heard them — it's alll 20dB input level aftenuators on the 4 main inputs.
possible with the SC-3110 cassette deck, our Reverb is included, as well as circuits for 4-channel,
rack-mountable version of the SC-3100, already equalizationand noise reduction. Record the
well-known for its superior performance and sounds you create on up to 3 tape decks.
ulfraconvenience including Sansui exclusive We're sure you'll want to visit your local franchised
Direct-O- Matic loading. Sansui dealer for a complete demonstration of

To match these outstanding components, Sansui Sansui’s new Space Program. Just think about it
offers you the AU-717 amplifier with the widest It will send you into orbit,

frequency response (from main-in) of any avail- *Walnut veneer finish

able DC integrated amplifier at any price. With
astonishingly low distortion and noise, and wide

overall frequency response, the signal is an SANSU! ELECTRONICS CORP
ultra-faithful replica of the original. The AU-717 Woodside, New vork11L37C7- é;grgeona. 8a¥f?<rnnaJ90247 -
i i SANSUI ELECTRI . UD., Tokyo, Japan
delivers Thelbnlhqnce and gll the nuance that SANSUI AUDIOEUROPES,A,,AnfwerB, Boigium
makes music so important in your life. In Canada: Electronic Distnbutors
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Technical Talk

By Julian D.Hirsch

@ ARE MEASUREMENTS VALID? Many
people are so accustomed to interpreting the
performance of high-fidelity components
solely through measurements and specifica-
tions that they tend to lose sight of the real
significance of those data. I see evidence of
this in letters from readers and questions from
friends that often indicate a preoccupation
with the test numbers and a lack of under-
standing of what they really mean.

The only meaningful way to describe most
physical processes exactly is in mathematical
terms, although the meanings may then be
somewhat obscured. For example, a large
amount of data can be presented in a limited
space in the form of a curve on a graph, and
this is usually more easily interpreted than the
mass of raw numbers that went into its crea-
tion. An oscilloscope waveform, such as a
square wave or pulse response, is another
“‘instant’ expression of a rather complex
mathematical result which is (potentially, at
least) easily interpreted.

Measurements themselves vary widely in
the ease with which they can be made. Only
rarely is the process so simple as connecting a
test-signal source to the input of a device and
reading the output on a meter or other instru-
ment. Usually, a large number of special test
conditions must first be specified in order for
the measurement to be repeatable in another
environment. (I am not talking about accura-
cy, which is another matter entirely, but
merely repeatability.)

To ensure repeatable (and therefore compa-
rable) measurements, various organizations
have issued standards that define all relevant
factors in the test conditions. These are
modified or superseded periodically as tech-
nological changes dictate. The goal remains
one of interchangeability of test results, so
that after Manufacturer A or Reviewer B
has obtained a set of performance data on a
product, I have a reasonable chance of du-
plicating the results when I come to test the
same product.

You may have noted the ‘‘catch’ in the
preceding statement. Only very rarely will [
be testing the same serial-numbered unit that
was used by a manufacturer or anyone else to
measure the performance. The manufactur-
er’s specifications are derived from tests on a
number of units and include (we hope!) a rea-
sonable safety factor to allow for individual

‘"
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performance variations. Sometimes, competi-
tive marketing pressures may lead a manufac-
turer to rate performance too close to the sta-
tistical mean of his quality-control distribu-
tion curve (some do this as a normal practice)
instead of the more conservative approach of
guaranteeing that every production unit will,
as a minimum, satisfy the advertised claims.

In general, the test unit sent to a reviewer is
taken from regular production (it would be
prohibitively expensive for a manufacturer to
design and construct a special review model
of any complex electronic device). It may
well be selected from the best performers
from that production run or simply from those
that meet their specifications by a reasonable.
margin. We request that manufacturers pre-
test the sample submitted to be sure that it is
operating properly and that they send us a
copy of their test data. The reason is simply to
check on our own test results, so that we are
alerted if some measurement is far off the
mark.

Lest the reader conclude that we are sent
*‘ringers’’ that do not accurately reflect regu-
lar production performance, we can say (re-
gretfully) that only a small percentage of the
manufacturers comply with our request for
pretesting. As a matter of fact, we often re-
ceive a recently introduced product before its
instructional literature or printed specifica-
tions are available. And in a growing number
of cases we find units that in one or more mea-
surements fail to meet—usually by a very
small margin—advertised ratings. This is not
quite the same as our problem of some years
ago, when a significant percentage of test
samples were defective on arrival or failed

Tested This Month

@

Sherwood Micro/CPU 100 Tuner
ADS 810 Speaker System
Yamaha CR-620 AM/FM Receiver
Sankyo STD-2000 Cassette Deck
dbx 128 Noise-reduction System
TS T e e e,

(blew up!) during testing. This rarely happens
today, but sometimes the effect of a small de-
parture from rated performance is, from our
standpoint, much the same ‘as that of a total
failure. For example, if a tuner with a rated
IHF sensitivity of 1.9 microvolts is measured
by us at 2.5 microvolts, there is likely to be to-
tal consternation on the part of the manufac-
turer. From our point of view, this is by far
the most trivial ‘‘defect” a tuner can have
(‘‘backlash’’ in the dial mechanism is far more
serious to me, and it will elicit a much strong-
er reaction than a sensitivity discrepancy of a
couple of decibels). But since 1.9 microvolts
is a published rating, the discrepancy is
viewed with great concern, not only by the
manufacturer, but by many readers as well. In
a later article I will deal with the real impor-
tance of various ratings (and some of the
much more important unpublicized and un-
rated factors).

PERHAPS you can see where all this is lead-
ing. There are basically two different aspects
of measurements as they apply to high-fidelity
components. First, the accuracy and repeata-
bility of the actual measurement, and second,
the significance of the measurement. Are de-
viations of a fraction of a microvolt in sen-
sitivity—or a fraction of a per cent in distor-
tion, or a watt or two in power—anything that
we really should be concerned about? And,
following from this, what should be measured
in order to define the performance or quality
of a product?

There are no easy answers (or any other
kind, for that matter) to that last question sim-
ply because subjective values—which are
quite different from objective costs—enter
into the judgment. In the last analysis, we are
not dealing only with electrical performance
(or should not be, at any rate). Of course, that
is a valid part of the story and one which can-
not be ignored, but it is given far too much
emphasis and tends to be misinterpreted both
by audiophiles and by the general public be-
cause of their desire to find an objective num-
ber that represents quality.

Sooner or later, we come to the human lis-
tener and how he perceives the sound field
created in his immediate vicinity, whether
from *‘live”’ instruments or from loudspeak-
ers. The number of variables affecting that au-
dible end result is so large that I would hardly
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be exaggerating if [ called it nearly infinite.
Immersed in this mass of unknowns is a rela-
tive handful of measurements, such as noise
and distortion, frequency response, and per-
haps a few hundred more that are routinely
made on the components of a music system. [
can say definitely, without fear of contradic-
tion, that some of our measurements under
some conditions sometimes correlate with au-
dible effects. But sometimes they don't.

So what do we do—ignore all measure-
ments and depend on subjective opinions
alone? Some people believe this to be the
right way (or at least at the moment the best
way) to judge audio components, and there is,

given the present state of affairs, a certain log-
ic to their argument. However, individual
tastes differ so widely that even the most per-
ceptive, accurate, and unbiased listener (as
though subjective criticism could ever be
unbiased!) cannot hope to give meaningful
advice to others whose taste in sound differs
even slightly from his. To further complicate
things, even the most open-minded people
have an incredible capacity for seif-delusion,
hearing pretty much what they unconsciously
expect to hear.

[ see no likelihood that any objective test
method will ever be devised that will be able
to assign a figure of merit to the sound of a

music system so that no one will have to listen
to a component or system before he buys it.
Although all of us—manufacturers and re-
viewers alike—are constantly striving to ar-
rive at measurements that minimize the vast
uncertainty of objective testing, the goal con-
tinues to elude us.

In columns to come, [ will be describing the
individual measurement procedures used for
each type of component, pointing out some
of the limitations of the tests, and calling at-
tention to some of the unspecified qualities of
audio products that, to me at least, can be
much more important than many of their ad-
vertised ratings.

Equipment Test Reports

By Hirsch-Houck Laboratories

Sherwood Micro/CPU 100 FM Tuner

MICROPROCESSOR, for the benefit of those

not familiar with the term, is alarge-scale
integrated circuit that contains the basic
working elements of a digital computer. Giv-
en a moderate number of additional compo-
nents, it can actually become a computer with
rather impressive capabilities. Thousands of
hobbyists now have personal computers using
these devices, and a thriving industry has de-
veloped to meet their needs.

Microprocessors are found in many types
of products from automobiles to microwave
ovens—and in the past year or two in high-
fidelity components. The first product to use
one was a turntable, then a cassette deck, and
now we have a remarkable FM tuner from
Sherwood, the Micro/CPU 100.

From the outside, the Micro/CPU 100 is in-
stantly recognizable as an FM tuner, with a
dial scale calibrated from 88 to 108 MHz lo-
cated in the usual place at the upper center of
the satin-finish aluminum front panel. As on
many tuners and receivers, the word STEREQ
lights up above the dial scale when a stereo
broadcast is received. However, the dial has
no pointer, which is the first clue that this is
no ordinary tuner.

To the left of the dial are two normal-look-
ing meters labeled SIGNAL and MULTIPATH.
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At the lower right of the panel is a large knob,
obviously for tuning, and a pushbutton power
switch. A hinged door across most of the low-
er portion of the panel swings down to reveal
a number of small knobs and switches whose
markings also seem consistent with FM tuner
operation.

The first sign of something ‘‘completely
different’’ (other than the missing dial pointer)
is a black window to the right of the dial and a
row of contactors, grouped into nine closely
spaced pairs. emerging from the panel below
the dial. Two at the left are marked ALPHA
and STORE, with the word PROGRAM identify-
ing their joint function. The next four (a, B, C,
D) are labeled MEMORY. At the right are three
identified as AUTOSCAN, with the center one
marked sTEREO and the flanking contactors
marked LEFT and RIGHT.

The rear panel of the tuner contains few
surprises, with two pairs of audio outputs
marked FIXED and VARIABLE, a COMPOSITE
output (before the multiplex circuit, for use
with an external decoder should the FCC ap-
prove a system of discrete quadraphonic FM
broadcasting), and terminals for 75- and 300-
ohm FM antennas. There is a single un-
switched a.c. outlet, a fuse, and a small toggle
switch marked FREQUENCY—EVEN/ODD.

Rather than go into further detail about
what is inside the Micro/CPU 100 (most of
which would not be recognizable as a tuner to
most people because of the absence of such
familiar components as tuning capacitors,
coils, and the like), let us examine what hap-
pens when the tuner is connected to an
amplifier and antenna and is switched on.

The black area to the right of the dial lights
up to reveal a large digital frequency display
with bright red Y-inch-high numerals. Turn-
ing the knob causes the expected change in
the frequency indication, and stations are
tuned in just as with other tuners having a di-
gital frequency readout. It is interesting to
note that the tuning knob is not connected to
any mechanism, but merely turns a multi-
bladed ‘‘fan’ that interrupts a light beam to
signal the tuning operation to the computer.

The frequency display is not just a frequen-
cy counter, but is the readout portion of a fre-
quency synthesizer that accurately tunes the
set to channel frequencies at 200-kHz spac-
ings (with an accuracy of 0.0024 per cent).
When the switch in the rear is set to opD (the
normal condition for this country), the tuner
will receive only channels with odd frequen-
cies (for example, 104.3 MHz). [n some coun-
tries where channel assignments are on even-
numbered frequencies, the switch can be set
to EVEN, and the tuner will then reach only
even frequencies (for example, 104.2 MHz,
etc).

[t is not necessary to use the knob to tune in
stations. A light momentary touch of the LEFT
or RIGHT AUTOSCAN contacts causes the tuner
to scan electronically down or up the band,
stopping when it comes to any station strong
enough to overcome the muting threshold. If
it reaches the end of the band before finding a
station, the tuner returns instantly to the fre-
quency from which it started and resumes
scanning in the opposite direction. If it finds
nothing there (hardly likely unless no antenna
is connected), it returns to the starting fre-
quency and stops. A touch on the center
STERED contact will permit the tuner to stop
scanning only on a stereo transmission (a sec-
ond touch returns it to the stereo/mono

(Continued overleaf)
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mode). When any of the control contacts on
the panel is touched, a light appears behind it
to show the function is being executed.

So far we have described a tuner not very
different from some other synthesized tuners.
The first significant difference comes when,
one wishes to use the four MEMORY contacts.
Unlike some tuners whose memory functions
depend on punched cards or other physical
accessories, the computer in the Micro/CPU
100 is able to store the frequency of a station
in one of four memory locations, from which
it can be called up at any time by a touch of
the corresponding contact, which instantly
tunes the tuner to that frequency. For exam-
ple, to store 93.9 MHz in memory A, tune the
set to that frequency, touch the STORE con-
tact, and touch A. The information remains in
the memory indefinitely (even when power is
removed from the tuner), but it can be
changed at any time by tuning to some other
frequency and repeating the process.

This brings us to one of the most startling
(the adjective is a fair one) features of the
Sherwood Micro/CPU 100—its alphanumeric
memory and display, which is best illustrated
by a step-by-step description of its use. In the
New York area, 93.9 MHz is assigned to
WNYC. When it has been tuned in, touching
the ALPHA contact causes a letter ““A’’ to ap-
pear in the portion of the display area to the
left of the station-frequency numerals. Turn-
ing the tuning knob now causes that letter to
change in sequence through the entire alpha-
bet, followed by a series of punctuation
marks and all the numerals comprising essen-
tially the content of a full typewriter key-
board. The characters are formed by multiple
LED’s and are 3% inch high.

In the case of “WNYC,” we stop at the
““W" and touch sTore. This causes an ‘A’ to
appear to the right of the ““W,” and we go
through the same process until we reach
““N."”” Touching STORE now gives us a display
of “WNA,” and the process is repeated to
form “WNYA" and finally “WNYC.” The
fourth operation of the store function restores
the tuning knob to its normal function.

The Micro/CPU 100 has memories for up to
forty-eight sets of call letters, and it is there-
fore possible, in almost every part of the
country, to assign call letters to every receiv-
able station. If one reaches the limit of forty-
eight and attempts to load another frequency
into the memory, the display flashes FULL for
a couple of seconds and goes blank. Should
one still wish to assign a call to that frequen-
cy, it is necessary to erase one set of call let-
ters by tuning to its frequency and touching
ALPHA and memory A in sequence.

Behind the front-panel door, from left to
right, are knobs for adjusting output level (up
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to 1.5 volts) and muting threshold, and
switches for controlling the MUTING, SELEC-
TIVITY (the tuner has normal and wide i.f.
amplifiers), the AUTO STEREO FILTER (a
high-frequency blend circuit that can either
come into play automatically when the signal
is weak enough to be noisy or can be disabled
entirely), STEREO/MoONO mode, and DE-
EMPHASsIS. The normal de-emphasis setting is
75 psec (microseconds), but it is internally ad-
justable to the 50 psec used in Europe, and
the other setting is the 25 psec needed with an
external Dolby adapter.

In case you have been wondering about that
pointerless dial, it has a row of LED’s, at 1-
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operating controls.
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MHz intervals, that light up to show approxi-
mately where the tuner is set, although the
numerical display makes this unnecessary.

The performance specifications of the Sher-
wood Micro/CPU 100 are, to say the least, ex-
cellent. This is not surprising, since no one
would be likely to design a tuner with costly
state-of-the-art control features without giv-
ing it performance to match. Rather than de-
tail the specifications, we will let our laborato-
ry measurements speak for themselves.

The Sherwood Micro/CPU 100 is 20 inches
wide, 63sinches high, and [5inches deep. Itis
furnished in a black metal cabinet with wal-
nut-grain wooden side plates. The tuner
weighs 34 pounds. Price: $2,000.

® Laboratory Measurements. Since the Sher-
wood Micro/CPU 100 can be tuned only in
discrete steps, we located a clear channel and
tuned our signal generator to the tuner fre-
quency instead of the other way around. Al-
most all measurements were made twice, us-
ing both NORMAL and wiDEg i.f. bandwidth,
since this can affect many areas o