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Last year, the experts paid Pioneer's integrated

b amps and tuners some of the highest compliments

ever.

: The challenge was obvious: to build even better

amps and tuners. Amps and tuners that would not

only surpass anything we'd ever built before, but
anything anyone ever built before.
Heres how we did it.

: THE NEW PIONEER TX95001 TUNER:

| EVEN CLOSERTO PERFECT.

When Popular Electronics said our TX9500

tuner was as “near to perfect” as theyd en-
countered, they obviously hadn't encountered
our TXP50QIL. It teatures technology so ad-
vanced, some of it wasn't even perfected until
~ thisyear.

&1 Our front end, for example, features three
newly developed MOS FETs that work with
our 5-gang variable capacitor to give the
TX9500I1 an incredible FM sensitivity of

8.8dBf. In mono. In English, this means you
can pull in beautiful FM reception no matter

how far you live from the transmitter.
w Where most tuners give you orie band
width for all FM stations, the TX9500I1

gives youtwo. A wide band with a surtace

acoustic wave filter to rake advantage of
strong stations, and a narrow bard
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and noise from weaker ones. (Distortion measured in
stereo at one kilohertz is an incredibly low 0.07% in
the wide band; and 0.25% in the narrow band. Both
well below the threshold of human hearing.)

Where conventional multiplex circuits cut out
some of the frequencies that add depth and presence
to music, the multiplex circuit in the TX950011
doesnt. It features an exclusive integrated circuit
that's far more accurate than anything else around:
Plus a multipath switch that lets you align your
antenna perfectly without an oscilloscope.

And where you simply have to guess about the

proper recording levels oft most tuners, the TX9500QI

provides you with a tone generator that lets you pre-
set the recording levels on your tape deck betore the
broadcast starts. .

So your tapes can sound just as clear and
beautitul as your tuner.

THE NEW SA95001l AMPLIFIER.
HOW TO GET THE MOST OUT OF THE BEST

After building one of the world's best tuners, we
had no choice but to create an amplifier that could
match it.

The result is the new SA950Q11. At 80”

watt integrated amp that was designed.

with five ceramic tilters to remove all the interference |
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NEW PIONEER

Obviously, both the SA9500I11 and the
TX9500I1 are very sophisticated pieces of
equipmeht. But all of the engineering skill that
went into making them has alsogone into every
other tuner and amplifier in our new series I1.
No matter what the price, no matter what the

to let you get everything out of your tuner. Perfectly.
Our output stage, for example, features a new
parallel push-pull circuit that reduces total harmonic
distortion to less than 0.1%. Again, well below any-
thing you can possibly hear. h
Toall but eliminate cross-talk, the SA500

comes with a separate power ttansformer foreach  specifications.
channel, instead of the usual single transformer And that's something you don't have to be
tor both. an expert to appreciate.

And where some amps give you two, or three : : AT SAB300]  sxrany SAGSO0N SAZS00T
tone controls, the SA950011 gives you four. Twortor s Wl o PR - TR Rl |
regular treble and bass, and two for extended treble POWERMIN RS, go 60 s 015
and bass. They're calibrated in 2 decibel ,n:nr,,.mﬁovm\ wﬂ@»%n Tix A o o, b5k
which means you have a virtually endless variety of = e oo : =
ways to get the most out of your music. L A e o ey S

But that's only the beginning. To get the most out | !Neur:PHONO/AUK 272 M W2 Nz AN -
of your cartridge, the .Owoo: has a switch that lets [Scmmronos e e g
you “tune” the amplitier to the cartridge manufac- | e A S MO

v . | . 5 ~ , f p not
turer’s optimum capacitance. And to get the most Badde LSV W T, LW oW
out of your records, ocﬂ‘?ﬂm.m,mﬂmmm phonoequalizer [sigcnvy ~ (Wdoss (dasadh s eom  oodm
features an incredibly high phonooverloadlevel of =5 0E wacss  m

/ Sk 5 - o X i 3\ CAPTURERATIO ?\m..}us; .N.Onw Azw_..div.n,on_m applicable 1.0dB 1.0dB
300 millivolts. With no more than O.2 dB variation : . ;

~ U.S. Pioneer Bectronics Corp.,85 Oxford Drive, Moonachie,
New Jersey 07074.

“Minimum RMS continuous power out-
put at 8 ohms, from 20 to 20,000Hz, with no
more thanO.1% total harmonic distortion.
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“WE BRING IT BACK ALIVE.

fromthe RIAA curve. So even the most complicated
passage on one of today’s highly engineered records
will sound exactly the wayit was recorded inthe

= = studio.
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e S e T B e Y e e e ) Harris poll on **Americans and the Arts’" indi-

By William
Anderson

itorially Speaking

TAKING IT OFF YOUR INCOME TAX

RU TH DRraPER. the most accomplished
monologist of this and possibly any
other century. used to do a long, hilarious,
and oddly touching set-piece called The Ital-
ian Lesson (still available, thank Providence,
on Spoken Arts SA 779) which sketched the
predicament of a society matron who finds
herself, “*midway along the pathway™ (‘‘Nel
mezzo del cammin® ") of her life, hopelessly
overcommitted to a schedule of obligations,
familial and social, that would gag a comput-
er. About to dash out of the house on her
way, successively, to a funeral, lunch at the
Plaza. a hospital committee meeting, a philos-
ophy class, and a bridge lesson, she pauses
breathlessly in mid-flight to instruct her secre-
tary to send checks to the charity appeals she
has already sorted out on her desk: ““$10 un-
der the silver frog, $5 under the jade egg.”™

I am reminded of this Mad Scene every
year at this time (I am writing this in mid-

December) when I come to sorting out and
writing checks to the appeals that have been
accumulating on my desk over the year. [ do
not use Mrs. Clancy’s frog-and-egg system,
but tend to address myself to each appeal in-
dividually. That turns out to be rather more
time-consuming than I would like, so you can
imagine how intrigued I was to learn the other
day about what would appear to be a means of
taking at least part of this chore off my hands.
There is before the Congress just now a piece
of legislation called the Richmond Arts and
Education Bill (H.R. 1042) which proposes to
place a check-off box, for voluntary contribu-
tions to the arts, on the front of our Federal
income tax forms. There is one other such
box there now. as you may know, for those
who wish to fatten the Federally administered
fund for needy politicians. [ don’t know just
how popular that box has been, but sanguine
extrapolation from information in a recent

cates that an “‘arts box” might raise as much
as $1.8 billion a year.

Perhaps recognizing the juicy attractive-
ness of that figure to his fellow Congressmen,
Rep. Richmond (D-N.Y.) has built a few
fences around it in his bill: the money would
be earmarked for either the Arts or the Huma-
nities Endowment (or both), its use would be
restricted to creative (not administrative) pur-
poses. and its availability would not affect
Congress’ already established annual appro-
priations for the National Endowments.

I have long been a very vocal supporter of
at least some government involvement in the
arts, but in this case I would like to play De-
vil's Advocate: I don’t believe the fence can
be built that will shield $1.8 billion worth of
catnip from the wiles of the Washington bu-
reaucracy. First, though the funds would be
earmarked for the National Endowment, Sen.
Ribicoff (D-Conn.) has already moved to put
that office under the control of HEW or the
Dept. of Education—which is to say to re-
move it from the control of the electorate.
Second, $1.8 billion a year means more than a
desk, a telephone, and a checkbook. Some
kind of accountability is necessary in that
fiscal stratosphere, meaning a permanent (ci-
vil-service) staff, feasibility studies before
(and effectiveness studies after) grants are
made, reports, publications, junkets, and
even maybe (yum, yum!) an Edifice. Third,
can anyone really imagine that Congress
would give more money to an outfit that al-
ready has $1.8 billion yearly to play with?

And so, though it’s a chore, I prefer to go
on writing my own checks, placing my little
tax-exempt grants where they will do my per-
sonal concerns the most good. There is, for
instance, that appeal I just received from my
old college glee club. If they are doing half
what we were in my day (from Billings to
Stravinsky, with Mozart, Brahms, and
Bruckner in between), they richly deserve my
help. One thing is certain: they won’t be get-
ting any from the National Endowment.
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As the number one professional
speaker company, we have to satisfy
the most discriminating ears. Record-
ing engineers and artists: What theyre
listening for is faithful sound repro-
duction of a live performance. And for over
forty years, that’s exactly what we've been able
to deliver.

The same professionalism pays off for you when
Altec Lansing leaves the studio and gets down to
some serious playing at home.

The patented Altec “Tangerine™” radial phase
plug, for example, is one of our most recent break-
throughs, and it’s built right into the compression
drivers on our Models 15 and 19. Unlike old circum-
ferential phase plugs, our new radial design actually
widens your high-frequency bandwidth. So now you

can get super-high efficiency and
a range of highs you’ve never heard
from a compression driver.
At the same time, we've also
enhanced low-frequency response.
Our new computer-designed, tuned and vented
enclosure gives you the best ratio of lower
limit vs. sensitivity.
Finally, we improved the dividing network with
a new frequency-selective, dual-range equalizer. You'll
get smooth transitions without the roughness and
distortion associated with ordinary crossover designs. -
So listen to our speakers and hear how our work
for professionals comes into play. For the name of your
local dealer and a full line catalog, just write us:

Altec Lansing International, 1515 S. Manches- [airec
ter Ave., Anaheim, CA 92803, (714) 774-2900. t-Ar«swe. )
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THE NO.1 PROFESSIONAL SPEAKER

AT WORK. 'AND PLAY.

i < =m =T
{...,/-*qiw_— _"F'_'""'!LL" .
o

‘.
“at

,"‘l




=1 L

One great sound



leads to another:
The new Koss PROA Triple A.

The famous PRO/4AA is a tough act
to follow, After all, its wide dynamic fre-
quencyresponse witha deeprichbass
and crystal clear highs made it the
world’s most asked for stereophone.
But aur audio engineers had a few
innovative ideas on how to develop a
whole new pro. One that sounded so
fantastic, you'd almost think your old
records and tapes had tumed info a
whole new music library. And one that
was so comfortable, you'd never want
your records or tapes to end.

The result is a totally new standard in
sterecphones: the PRO/4 Triple A.
Because the new Koss PRO/4 Triple A

expands the realm of pure sound with
a freshness and life-like intensity every
music lover will want to hear. Indeed,
with a frequency response from 10 Hz
to 22kHz, the Triple A offers a full
bandwidth dynamic Sound of Koss
that makes every note blossom o its
fullest harmonic growth. Add fo that
the human-engineered, contoured.
Pneumalite® earcushions that provide
both comfort and aflat, low bass
response o below audibility, and
you've got a whole new. state-of-the-
art stereophone. And while the new
Triple As extra large voice coil, and
oversize diaphragm mix the music in

your head, its extra light construction
and unique Pneumalite® suspensian
dual headband let you float, hour
upon hour, unconfined through your
private realm of listening pleasure.

Ask your favorite Audio Dedler to
show you the new Koss PRO/4 Triple A.
And write c/0 Virginia Lamm for our
free full-color stereophone catalog.
But if you really want to see how great
the new Triple A is, take your favorite
records or tapes with you to your Audio
Dealer and listen to them thru the new
Koss PRO/4 Triple A. The difference
you hear is why we say: "hearing is
believing”

€:1977 Koss Corp

IKOSS stereophones
hearing is believing”

KOSS CORPORATION, 4129 N. Port Washington Ave.. Milwaukee, Wisconsin 53212
Koss International London. Dublin. Paris, Frankfurt - Amsterdam - Koss Limited Burlington. Ontario - Koss KK Tokyo

CIRCLE NO. 39 ON READER SERVICE CARD



Total Energy Response:

The reason why Jensen Lifestyle speakers
sound better than any comparable speaker.

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 get just 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”

ronr——

Figure A Ordinary
Speaker Dispersion

Figwe B I

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 model. 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
aroom. And when
you're in your
own listening room
...you can hear it.

L

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

—=<TUE SPENKER SYSTEMS

part of the room. Not just the bass if
you'e 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 Isclation 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 insures uniform energy
transfer between the woofer,
midrange, and tweeter.

For final command of the
Jensen Lifestyle’s sound, behind-
the-grille controls are featured.
These controls let you adjust the
treble, 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
reason why Jensen Lifestyle speakers
sound better than any comparable
speaker.

For the name and location of your nearest Jensen dealer, write:
Jensen Sound Laboeratories, Division of Pemcor, Inc., 4136 N. United Parkway, Schiller Park, IL 60176,
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Maria Callas

® I want to thank William Livingstone for
his moving tributre to Maria Callas (‘“The Op-
era File,” December 1977), for he has articu-
fated the thoughts and feelings of all of us
who cherish her artistry. Like his friends, my
friends comforted me when Callas died as if |
were a member of her family.

As a personal tribute, I returned to her first
recording of Tosca and played the second and
third acts. Once again her incredible ability to
communicate a full range of emotions through
the voice alone was as startling as when I first
experienced it in 1961. At that time [ was a
teenager who had just discovered opera, and I
had hoped to receive for Christmas a record-
ing of Aida with another singer. Instead, I re-
ceived Tosca with Callas, Di Stefano, and
Gobbi. I was bitterly disappointed—until 1|
played the recording. I became an instant ad-
mirer of Callas after hearing her first ‘‘Mario,
Mario.”” My sister, who has no interest in op-
era whatever, came into the room during the
last scene, when Tosca discovers Cavarados-
si’s death, and asked, ‘“Who is that woman
singing?’” Such was Maria Callas.

I totally agree with Mr. Livingstone’s rec-
ommendations of Callas recordings. I have all
the ones he mentioned, and I am pleased to
learn that someone else shares my love for
Callas’ version of *‘Printemps qui commence”’
from Samson et Dalila. This is my favorite,
and [ can never listen to it casually. Who can
resist that dark compelling voice, which
through phrasing, clarity of diction, and sub-
tle shifts in tempo communicates a woman’s
longing for love? Samson didn’t have a
chance.

SIDNEY E. MORRISON
Los Angeles, Calif.

Disco Defense

@ The most telling line in the defense of dis-
co by Paulette Weiss in December’s ‘‘Pop
Beat’’ was that ‘‘complaining [about it] is as
futile as shaking your fist at a hurricane.” |
sense in this her own realization of the poten-
tially disastrous effects of this rather exploit-
ative form of junk pop music. Besides this,
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her if-you-can’t-beat-’em-join-"em reasoning
in the last paragraph was quite amusing.

BRYANT MCDANIEL

College Station, Texas

Christmas Questions

@ [ was amused by your December 1977 cov-
er and its implicit acknowledgment that most
of our Christmas hi-fi goodies these days orig-
inate in the Far East. I have two questions: (1)
Have the Japanese commercialized Christmas
as much as we have? (2) Where was the cover
photo taken? (I like the color scheme).
RAYMOND VALDES
Cleveland, Ohio

Technical Director Larry Klein replies: (1)
Yes—if not more so. A possible source of in-

_—_ .

spiration for our cover was the accompanying
picture I took in Tokyo late in November sev-
eral years ago. The Ginza was already fes-
tooned with banners proclaiming Happy Mer-
ry to all. One of my hosts explained that for
the Japanese, Christmas is not a religious holi-

R

day. I assured him that these days things
aren’t too much different in the U.S. (2) STE-
REO REVIEW’s December cover was shot in
Park Avenue Audio’s elegant showrooms—
which conveniently happen to be only a few
blocks from our New York offices. We here-
with apologize to Mr. Yetkin, the proprietor,
for not crediting his establishment and thank-
ing him for his help.

Unrecognized Delay

@ 1 was both happy and disappointed with
Ralph Hodges’ ‘‘Audio Basics’’ column on
movie sound in the December 1977 issue.
Dolby Laboratories deserves much credit not
only for bringing the benefits of Dolby noise-
reduction processing to motion pictures but
also for including in their theater systems
such other high-fidelity features as Sansui QS
matrixing and {what the column neglected to
mention) Sound Concepts time-delay equip-
ment. All of the one hundred to two hundred
theaters thus far equipped for Dotby and
stereo-plus-derived-rear-channel playback of
the 35-millimeter prints of Star Wars and
Close Encounters of the Third Kind also have
a factory-modified Sound Concepts SD-50 to
process the rear-channel sound. During instal-
lation, a Dolby technician sets the delay to
match the theater’s individual acoustics. The
combination of exceptionally low noise, wide
dynamic range, and tunable delay times of the
SD-50 suit it for this application.
JoeL M. COHEN
President, Sound Concepts, Inc.
Brookline, Mass.

Stereo Imaging

® | find B. R. Billings’ letter in the December
issue about poor stereo separation very inter-
esting, but my experience has been just the
opposite of his. I play all my stereo records
through four speakers via a Sansui QS synthe-
sizer, and the degree of front-to-back separa-
tion is determined by how much separation
and out-of-phase information is in the pro-
gram material. All the new stereorecords I've
purchased lately have delivered outstanding
surround sound through this system. I haven’t
been disappointed once.
Jay L. Rubko
Elmendorf AFB, Alaska

@ Congratulations to B. R. Billings for beat-
ing me to the mailbox! I agree 100 per cent
with his criticism of the disgraceful lack of
separation in stereo recordings made in the
past few years. Although Ralph Hodges’ Oc-
tober and November ‘‘Audio Basics’' col-
umns were tremendously helpful, his sugges-
tions about speaker placement cannot solve
the problem of nonexistent separation. I've
spent much time and money getting my speak-
ers into the right positions, but so far as sepa-
ration goes | may as well have placed them
side by side or stacked them in a corner!

What happened to the absolutely fantastic
separation we used to get on most of the re-
cordings by the Beatles, Jimi Hendrix, the
Rascals, Iron Butterfly, and the Rolling
Stones, to name a few? | was particularly dis-
appointed with Boz Scaggs’ **Silk Degrees’’;
the potential for great separation was there
but wasn't utilized, and the great music is tar-

(Continued overleaf)
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nished. A sign of changing times? I sincerely
hope not. I will admit that the newer record-
ings by Santana, the Eagles, War, Steve Mil-
ler, Janis lan, and Jackson Browne make me
somewhat happier, but for me Frampton nev-
er came alive. Bring back the great Beatles
separation!
JERRY MOREHOUSE
Muskegon, Mich.

® The so-called separation '‘problem’ lies
not in the disc quality but in the maturity of
the engineers and producers of the new rec-
ords, and I say ““Three cheers!”’ to that. They
are finally using stereo as it was first intend-
ed—to simulate a live performance. I wonder
if Mr. Billings ever went to, say, a Beatles

concert where the vocals all came from the
right and the instruments from the left. Take
George Martin’s production of the Beatles on
nearly any of the pre-*‘Sgt. Pepper’” work and
compare it with his production of, say, Amer-
ica, and you'll see my point.

JEFF HowaRrD

Gadsden, Ala.

Impressive Section

@ Reading Joel Vance’s December review of
the Section’s **Fork It Over’’ prompted me to
pass along some information that might inter-
est other readers who, like me, are nearly as
impressed by the hard work that goes into

invents...
—

the Perfect Pre-Amps...

WITH A PUSH-BUTTON PATCH-PANEL,
PLUS OCTAVE-WIDE TONAL CONTROLS,
FOR FANTASTIC FLEXIBILITY IN
PROGRAMMING, SWITCHING, PLAYBACK

the PE2217 offers more flexibility ond control than preamps costing
twice the price. The 20-band OCTAVE EQUALIZER uniquely
coupled with a versatile combination PUSHBUTTON PATCH
PANEL and odvanced phono preomp section(84d8 S/N) allows
you the capabllity of graphic “EQ” during the ploybock and record-
Ing process. Duai phono and tripie tape control with 84 and

506 dB S/Nspecs muke the PE2217 an unsurpassed préamp

value, pricedfrom $529 .50

WITH PATENT-PENDING VARI-PORTIONAL®
ANALOG LOGIC CIRCUITRY, AUTO-
CROWBAR® PROTECTION, NON-LIMITING
OUTPUT . ..

Fantastic performonce becouse Its revolutionary new Potent Pen-
ding VARI-PORTIONAL®™ system uses Analog Logic Circuitry to
anticipate, controi and supply only the exact amount of power re-
quired for most efficient pert a8 1Closs 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”
amplifier . . . Here are just o few “NEW CLASS” benefits:

1. Greatiy reduced average current draln resulting In SUBSTANTIAL ELECTRIC AL ENERGY SAVINGS.
2., Reduced heot dissipation for cooler operation assuring trauble-free reliobillty and no need for nolsy fons.

3. And perhops the greatest benefit of oll, manufo cturing cost savings meaning more power, and more features for
fewerdoliars . .. SPECIFICATIONS: 250 watts per channei RMS 20H Z-20K H 2z both chonnels driven Into
8 ohms, less than 0. 1 %0 THD. Nolse ~— 1 05dB, Damping factor 100, Slew rate 50

3 models, Power Amp, Meter Amp, Amp-Qualizer® priced from 5599.00

WITH THE ONLY TOTAL-SYSTEM APPROACH
FOR COMPLETE CLOSED-LOOP EQUALIZA-
TION OF ENVIRONMENT, SOURCE MATERIAL,
AND FINISHED PRODUCT — (TAPES,
PROGRAMS, ETC.)...

We INCLUDE all the accessories and features that ore 0 MUST to make
equolizing eosy, as well as an amaozingly rewarding new experience . . . An
Environmental Do-t-Yourselt TEST RECORD edited and announced by
Soundcraftsmen especiolly for use with the Soundcroftsmen equolizer . . .
COMPUTONE CHARTS for making a record of, and resetting in seconds, any
desired EQ curve . . . o Full-Chonnel Frequency SPECTRUM LEVEL CON-

TROL on sach channel for instant “no distortion” In/ out balancing . . . LIGHT- v'———g eqUO\\Zers
EMITTING DIODES for precise visual signai level batancing . . . A Graphic A, mp“ﬂe(s
Display of eoch EQ curve . . . Andupto 36 dBrange of adjusrment for each pfe“o e

octave . . . Specitications: $/N: betterthan 106 d8 at fult output . . . Qmp\\f\efs

THD: less than. 05 %0 @1v pricedfrom $299 50

c ey
5 B el iz 5 S
Mig. in USA by Soundcraftsmen, Cal. 92705. For NEAREST DEALER ph. 714 - 556-5192
CIRCLE NO. 62 ON READER SERVICE CARD

building a music career as by the music itself.

Last summer | attended two concerts at the
Blossom Music Center in Cuyahoga Falls,
Ohio. The two headliners were James Taylor
and Jackson Browne. In both cases, the open-
ing act was the Section. That alone is not re-
markable; any band in the opening-act stage
of its career is likely to provide this service
for several headliners in the course of a four.
However, after intermission in each concert,
the Section returned to perform as the stage
band for the headliner. The music was star-
tlingly faithful to Taylor’s and Browne’s origi-
nal recordings, which is explained by the fact
that members of the Section were studio mu-
sicians at many of the recording sessions.
Moreover, it turns out that the Section was
actually touring with both singers in the same
concert season, and had acted in an identical
capacity (namely, opener and stage band) for
at least some of Crosby, Stills, and Nash’s
dates that summer as well.

Pondering just the logistics involved in this
venture had a dramatic effect even on my gen-
erally boggle-safe mind. Aside from my musi-
cal impressions of the Section (which are fa-
vorable indeed), I have to admire their ambi-
tion and stamina. But I advise anyone consid-
ering a career as a rock-band roadie to avoid
the Section for fear of hypertension, fatigue,
and related occupational hazards posed by
their kind of concert schedule.

Bos McCann
Musical Midget Productions
Columbus, Ohio

Classical Epidemic

® | think James Goodfriend's attempt in his
November 1977 ““Going on Record” column
to explain the relatively small sales of classi-
cal records misses the obvious reason: rela-
tively few people are interested in buying
them. I would be interested in seeing the ‘‘sta-
tistics’’ that show more Americans attend mu-
sical events (whatever this term may encom-
pass) than sports events, which would seem
to imply an epidemic of interest in classical
music. Cultural interest of such magnitude
should at least be reflected to some degree in
record sales. But in fact, to quote the July
1977 **Editorially Speaking,’’ the per capita
annual expenditure on classical records in this
country in 1975 came to sixty cents. Assum-
ing that a hundred times this figure is not an
unreasonable amount for someone with a seri-
ous interest to spend in one year, it follows
that only about 1 per cent of the population
purchases classical records.

The argument that the unavailability of
classical records is in large part responsible
for their low sales does not really stand up.
This is not a product that is heavily promoted,
but one purchased by sophisticated consum-
ers with specific desires. With a little effort
virtually any record can be obtained, granted
that the more inconvenient method of mail or-
der might have to be resorted to. The nature
of the market for classical music is such that
marketing techniques and availability can
have at most a marginal effect on sales.

ALLEN W. RyaN
Maplewood, N.J.

Mr. Goodfriend replies: Mr. Ryan’s letter is
interesting because it exhibits exactly the sort

(Continued on page 12)
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Free

details on a different
kind of record club

offering... BACH, BEETHOVEN, BRAHMS,

FLEETWOOD MAC, LINDA RONSTADT, CHICAGO, KANSAS
BARRY MANILOW, BOSTON, ELTON JOHN, JAMES TAYLOR,
JEAN-LUC PONTY, CROSBY, STILLS & NASH, STEVE MILLER BAND,
PETER FRAMPTON, BARBRA STREISAND, EAGLES, CHUCK MANGIONE

and every other composer and artist in print.

You can now own every record or tape that you
may ever want . . . at tremendous savings
and with no continuing purchase obliga-
tions. You can get valuable free dividend cer-
tificates, you can get quick serviceand all the
100% iron-clad guarantees you want.

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

Look at these benefits:

TREMENDOUS SAVINGS on every record
and tape in print—no “agree-to-purchase” ob-
ligations of any kind.

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

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

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

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

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

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

QUICK SERVICE. Same day shipping onmany
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 prod-
ucts and services. Everything is guaranteed
factory fresh and free of defects or damages of
any sort. Your total satisfaction is uncondition-
ally guaranteed.

Discount Music Club is a no-
obligation membership club that
guarantees tremendous discounts
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

for immediate information.

r————_——_————_——

1
I Discount Music Club I
I Department 9-0278 I
I 650 Main St., New Rochelle, N.Y. 10801 I
I NAME I
|
I ADDRESS I
I
I CITY I
|
I STATE ZIP I
Jd

L___——____——_—_—
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of thinking indulged in by the corporate heads
of most large record companies today. By and
large, they are not *‘record men’’ but dispas-
sionate executives whose view is that product
is product, no matter what you call it, and
that nothing counts except what is measurable
in terms of sales and profits. That view is the
reason why such executives are interchange-
able from one company to another, even from
one field to another, and it is also why such
admittedly marginal businesses as classical-
music recording have such a hard time. The
view of the real record man, on the other hand,
is that there is a commitment to produce re-
cordings of classical music on the basis of
other values, and that the set task is then to do
it both as well and as profitably as possible.

Mr. Ryan’s position admits no such other val-
ues, and hence nothing can follow from it but,
at best, temporary toleration for a struggling
sector of the record industry.

For those who admit such values, however,
the problems of marketing and promotion are
exceedingly important, for in these areas lie
the possibility of making classical-music re-
cording less marginal. Really sophisticated
consumers know how to buy anything they
want (not just classical records); it is among
somewhat less sophisticated consumers that
inroads can be made. My point was simply
that a great number of people who lack either
the sophistication or the strength of desire to
pursue a wanted record to its sometimes ob-
scure source are quite likely to buy it if they are
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TANDBERG TCO33'

REEL. PERFORMANCE

?EAT@@% IN A CASSETTE DECK
3 Separate Heads/3 Motors/Duati Capstans

These & other features found exclusively on Tandberg's

TCD-330 make it not only the finest cassette deck, but also the
cassette deck with performance exceeded only by the best
reel-to-reel machines. Three separate heads for no-compro-
mise recording & monitoring. A 3-motor, dual capstan closed
loop transport, coupled with complete logic-controlled sole-
nold operation. Adjustable azimuth & built-in 10kHz tone
generator. allowing the user to select the perfect alignment for
each cassette, as well as spot dropouts and inferior tape.
Equalized peak-reading meters. Automatic take-up of tape
loops when cassette is inserted. Servo-controlled high speed
winding. Vertical or horizontal operation, plus opticnal remote
control & rack mounting.

Only the TCD-330 has what it takes to deliver cassette
performance exceeded only by the finest reel-to-reel ma-
chines. Ask your Tandberg dealer for a *Hands-on” demonstra-
tion. Write or call us toll-free at 800-431-1506 for his name.
Tandberg of America, Inc. LabriolaCourt Armonk, N.Y. 10504

TANDBERG

CIRCLE NO. 67 ON READER SERVICE CARD

able to do so with no more difficulty than they
experience in purchasing any other luxury
product. The difference in sales of classical
records to be derived from such an
“‘advanced’ method of marketing as I dis-
cussed in the column (that is, selling records
at concerts) may not be of interest to those
who are preoccupied with the mass market;
but to record people it represents the difference
between a money-shy, struggling industry and
a healthy one.

Best Bit

@& As a computer programmer, and hence a
stickler for accuracy and consistency, I main-
tain that the interpretation of binary num-
bers—contrary to Ralph Hodges’ reply to J.
Q. Doolan’s letter in the December is-
sue—does follow an iron-clad convention re-
gardless of the application. The rightmost bit
is always least significant. Technical writings
should conform to established mathematical
and physical conventions, round way other
the not.
RiTta HorowiTz
Richmond, Va.

Dvorak Symphonies

& Just a short letter in praise of the article by
Irving Kolodin on the symphonies of Dvofik
in the November STEREO REVIEW. This kind
of comparative discography is educational,
particularly for the novice in the world of
classical music. I hope that more articles of
this type (for instance, on Beethoven or
Brahms) are to come. Thank you.
RoBERT M. StumPF, 11
Maumee, Ohio

@ In his survey of Dvorfak symphony record-

ings, Irving Kolodin failed to take into ac-

count the prize-winning set by the Czech Phil-

harmonic under Vaclav Neumann’s direction.

These exceptional performances on the Su-

praphon label are available complete, boxed

(1 10 1621/8), and the last five are also avail-

able individually. A free catalog of Supraphon
imports will be sent upon request.

OT1TO QUITTNER, President

Qualiton Records, Ltd.

65-37 Austin Street

Rego Park, N.Y. 11374

Critics’ Awards

® Besides giving awards to musicians and
record producers each year, I think you
should start giving them to the critics who re-
view their works. I suggest a **Cutesie Critical
Commentary’’ award, to be presented to the
person who most consistently manages to boil
creative achievements down to a cute, catchy
little put-down phrase.

ELI TOUCHSTONE

New Orleans, La.

Correction

& The Vanguard Records volume of Bee-
thoven folk-song settings reviewed on page 84
of January STEREO REVIEW was incorrectly
identified as to catalog number and price. [tis
SRV 356 SD and costs $3.98.

STEREO REVIEW
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From the world's first miniature loudspeaker —
the remarkable ADS 200 - to the sophisticated
bi-amplified studio reference monitor - the
model 910 BA - all ADS loudspeakers offer per-
formance to suit the needs and tastes of the
most demanding music-lover,

Uncommon qualities are common to all our
speakers. They combine the utmost neutrality
with accuracy to create a quality best
described as “Invisible Sound” - reproduction so
fransparent and precisely imaged that the
speakers seem to disappear.

The shaded area in the above graph indicates
the frequency band in which 95% of all musical
sounds occur. Throughout this range — between
150 Hz and 15,000 Hz - the response curves of
all ADS transducers are practically indistinguish-
able and as smooth as technically achievable.
Naturally, our more expensive speakers will Qo
progressively lower in deep bass and somewhat
higher in the uppermost octave. The dynamic
range and attainable peak sound pressure
level are in direct proportion to your investment.

CIRCLE NO. 3 ON READER SERVICE CARD

Because you, the listener, will have your own
SUBJECTIVE perceptions about your music, we
created the best possible sound transducer for
you. an OBJECTIVE speaker.

You take pride in being a discerning listener. We
take equal pride in the exceptional perform-
ance and value of all ADS products.

Shouldn't your next step be to visit one of

the select dealers representing ADS?

He will competently tfranslate the above graph
into sound during a critical A/B comparison in
his showroom.

We are confident that ADS has the perfect
speaker for you.

] For more information on
O ADS Miniature Speakers O ADS Car Systems
0 ADS Speakers for the Home [J ADS Studio Monitors
ﬂ Send this coupon to
ADS, Anaiog & Digital Systems, [nc.
P One Progress Way, Wilmington, MA 01887

NAME
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New Products iatest audio equipment and accessories

New Cassette Line
From Century FD

O Century FD, Inc. is introducing a new line
of cassette tapes giving four choices of re-
cording times: the C-47, C-62, C-92, and
C-122. All are ferric-oxide types using the
“‘normal’’ bias and equalization settings.
Maximum output levels at 330 Hz (at 5 per.
cent distortion) are +9.5 dB for the C-47 and
C-62 cassettes, +6.5 dB for the C-92, and +5
dB for the C-122. At 10,000 Hz the maximum
output level is +2 dB for all four. Potential
signal-to-noise ratios vary from 62 dB for the
C-47 and C-62 cassettes to 57.5 dB for the
C-122 cassettes. Third-harmonic distortion
ratings vary from 0.3 per cent (C-47 and C-62)
to 0.9 per cent (C-122). Century recommends
that a recording level of +2 dB be used to ex-
ploit the rated dynamic-range advantages of
the cassettes. Prices for the Century FD cas-
settes are $2.76 for the C-47, $2.96 for the
C-62, $3.48 for the C-92, and $5.08 for the
C-122.

Circle 115 on reader service card

BGW Amplifier Takes
Electrostatic Phones

0O The Model 410, BGW’s new stereo power
amplifier, features fully modular construction
(the electronic components for each channel
are on single printed-circuit boards which can
be ‘“‘unplugged’ for servicing) and has full
complementary circuitry. Protection circuits
prevent any d.c. voltage from reaching the
loudspeakers; the response time of the pro-
tective relay is about 20 milliseconds. There is
also a thermal-overload circuit. The front-

14

panei output-power indicators consist of an
array of LED’s calibrated in watts and deci-
bels (average power). Readout sensitivity is
adjustable, with settings of 0, —10, and —20
dB. Separate gain controls are provided for
each channel; a speaker-selector switch and
power switch round out the control comple-
ment. The 410 has a headphone jack for low-
impedance dynamic phones and can be
switched to drive electrostatic phones directly.
The 410 is rated at 200 watts per channel
continuous power into 8 ohms. Frequency re-
sponse is 20 to 20,000 Hz +0, —0.2 dB (3 to
100,000 Hz +0, —3 dB). Total harmonic dis-
tortion is 0.05 per cent or less; intermodula-
tion distortion is 0.01 per cent. An input signal
of 2 volts is required for rated power output.
Slew rate is 40 volts per microsecond, and rise
time is 3 microseconds. The hum and noise
level is —110 dB. Dimensions of the unit are
SVa x 19 x 1134 inches; a walnut-veneer cabi-
net is available as an option. Price: $699.
Circle 116 on reader service card

Speaker Stands
InKit Form

O El Manufacturing Company announces its
Sound Levels, which are loudspeaker stands,
constructed of pine stock, in kit form. The
structural members are pre-drilled to be bolt-
ed together by the kit builder. All necessary
hardware (bolts, washers, and nuts) is provid-
ed. When fully assembled, the Sound Levels
provide a chair-like support for a bookshelf-
size speaker;the “*seat’” on which the speaker
is placed can be set at a tilt of zero, 62, or
124 degrees from the horizontal. The rear of
the speaker is supported by three uprights
about 25 feet high. The Sound Levels raise
the front of the speaker 8 to 10 inches from
the floor. The pine structural members are
finished with a walnut stain and a sealer. They
are sold (in pairs) forabout $40.
Circle 117 on reader service card

AKG’s Low-cost,
Non-isolating
Headphone

O The K-40 from AKG is an on-the-ear. non-
isolating headphone intended to be an econo-
my version of AKG’s K-140. It is a dynamic
phone which has a one-piece plastic headband
with foam pads and ear cushions. The ear-
pieces can pivot about their mounts and can
be moved vertically for adjustment. Frequen-
cy response is rated at 50 to 13,000 Hz, and
the phones have a nominal impedance of 200
ohms. They can be driven to a sound-pressure
level of 94 dB with a 0.45-volt input and 112
dB with 3.6 volts. Maximum continuous out-
put is 117 dB (with an input of 6.3 volts). The
K-40 headphones weigh 6 ounces and are sup-
plied with a 3-meter (about 10 feet) cable.
Price: $19.50.
Circle 118 on reader service card

New Impulse-noise
Suppressor from
Garrard

[0 Garrard has entered into noise reduction
with the new MRM 101 Music Recovery Mod-
ule, an impulse-noise-suppression device.
The MRM 101 is actually a phono preamplifier
with click- and pop-suppressing circuitry; its
outputs are fed to the ‘‘auxiliary” inputs of a

(Continued on page 16)
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These cassette deck manufacturers use SA
as their reference for the High(Cr0:) bias/EQ setting:

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

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

- BANG & OLUFSEN - DUAL - FISHER
HARMAN/KARDON - LAFAYETTE
SANKYO - TANDBERG
AND MANY OTHERS

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” (CrOz2) 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. O In addition, a growing number of other companies are recommend-
ing SA for use with their machines. 0 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 4 m—

quality machine. 0 But you needn’t believe all this M T .- '
just because we say so. All you have to do is check . % = ; - 4

our references. Y V " ’ ®

TOK Electranics Corp., 755 Eastgate Bivd., Garden City, N.Y. 11530 The machine for your machine.
In Canada: Superior Electronics Industries, Ltd.
CIRCLE NO. 66-ON. READER SERVICE CARD
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regular preamplifier. It has a moderate-gain
preamp that boosts the level of the signals ar-
riving from the cartridge. Following voltage
amplification, the signal is split in two; half is
passed on to an electronic time-delay circuit,
the other half is sent to a detector that senses
the presence of a noise impulse.

Detection is based on the rise time, fall
time, and duration of this kind of noise. If a
click or pop is detected, the output of the
MRM 101 is reduced in the time-delayed path
to a level 30 dB below the average program
level for the duration of the noise signal. Dur-
ing this time intefval (amounting to less than
2.7 milliseconds) there is actually a gap in the
program. However, the attenuation is not
sharp but gradual (it takes from ¥ to 3% mil-
lisecond for the level to drop to —30 dB), thus
preventing an audible ‘*hole’” in the program.

Following the detection circuitry is an out-
put-gain stage that boosts the signal voltage to
drive the auxiliary inputs of the system
preamp. The degree of suppression can be set
for best audible results by the user. A LED on
the front panel glows whenever the MRM
101°s suppression circuitry acts. There is a
switch to defeat the impulse-noise reduction
system so that the unit may be used as a pho-
no preamp only. Another LED indicates
when the suppression circuitry is in the signal
path. )

The nominal output of the MRM 101 is 300
millivolts, and rated output (at 1 per cent dis-
tortion) is 2.5 volts with the suppression cir-
cuits engaged. At typical levels distortion is
0.01 per cent without and 0.1 per cent with the
suppression circuitry. Channel balance is bet-
ter than 2 dB. Signal-to-noise ratios are 100
dB without and 85 dB with the suppression
circuitry engaged. Input impedance is 47,000
ohms. The MRM 101 has approximate dimen-
sions of 23 x 15 x 12 inches. Price: about
$200.

Circle 119 on reader service card

as mono outputs with the sum (left plus right)
and difference (ieft minus right) signals of the
two stereo channels. This permits the 604 to
be used with a single subwoofer and for bridg-
ing two power amplifiers.

Frequency response of the 604 is fiat within
3 dB from the selected frequency to 100,000
Hz for the high-pass section and from 3 Hz to
the selected frequency for the low-pass sec-
tion. Crossover slopes are all 12 dB per oc-
tave. Rated output is 2 volts rms into a high-
impedance load (10,000 to 50,000 ohms) and |
volt into a 600-ohm load. Clipping output is 10
volts (high-impedance load). Both total har-
monic and intermodulation distortion are un-
der 0.05 per cent at rated output, and the sig-
nal-to-noise ratio is over 90 dB. Dimensions
are 134 x 19 x 6 inches; the unit is suitable for
rack mounting. Weight is 4 pounds. Price: un-
der $200.

Circle 120 on reader service card

CM Laboratories’
Active Crossover

Hand-held Spectrum
Analyzer from lvie

play has an overall range of 24 to 149 dB SPL
in 3-dB steps, with the scale resolution adjusta-
ble for 1-, 2-, or 3-dB steps. The IE-10A also
accepts external electrical inputs through a
phono jack and will display equalization
curves when pink-noise test signals are used.
The horizontal scale of the display is labeled
with the centering frequencies of the ten
ANSI-standard octaves covered, which are
32, 63, 125, 250, 500, 1,000, 2,000, 4,000,
8,000, and 16,000 Hz. An output jack is pro-
vided for directing the stgnal being tested to
other processing equipment. The IE-10A runs
on built-in rechargeable batteries and has a
LED that glows when they need charging.

The response of the IE-10A’s microphone
and preamp is flat within 2 dB from 20 to
20,000 Hz and from 0 to 90 degrees off-axis.
The preamp offers up to 80 dB of gain and ac-
cepts a wide range of input voltages: the max-
imum input fevel is 1,000 volts a.c. =1,000
volts d.c. Total harmonic distortion in the
preamp is 0.1 per cent for a 2-volt input. Input
impedance is 100,000 ohms, and if used sepa-
rately the preamp will drive load impedances
of 600 ohms or higher. The [E-10A is provid-
ed with an a.c. adapter/charger and can oper-
ate continuously for about 2 hours between
charges; the charging time is about 3 hours.
The unit has approximate dimensions of only
6 x 234 x 1% inches, and it comes with a vinyl
carrying case and patch cords. Price: $595. A
variety of miniaturized accessories are avail-
able, including a pink-noise generator and a
distortion analyzer.

Circle 121 on reader service card

Nakamichi Adds
New FM Tuner

0O CM Laboratories’ model 604 Stereo Elec-
tronic Crossover is a device used in
biamplified stereo systems and commercial
sound-reinforcement applications. The 604
provides switchable crossover points, at in-
tervals of 100 Hz, from 100 Hz to 12,700 Hz
as well as level controls fer the high-frequen-
cy and low-frequency outputs. An additional
crossover point of 60 Hz is included for use
with one or two subwoofers. The low-pass
outputs include regular stereo outputs as well
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O lvie Electronics’ IE-10A Audio Spectrum
Analyzer is an extremely compact test instru-
ment that can be used as an octave spectrum
analyzer, sound-level meter, and precision
preamplifier for microphone inputs. The panel
of the IE-10A has a matrix of 160 red LED’s
that displays the average sound level of each
of the ten standard octaves within the audio-
frequency range. The result is a graphic dis-
play of the amplitude-vs.-frequency charac-
teristic of any sound source picked up by the
[E-10A’s built-in  omnidirectional micro-
phone. The IE-10A can also be switched to
operate as a sound-pressure-level meter (us-
ing its built-in microphone) with A or C
weighting. It is calibrated in both sound-pres-
sure-level (SPL) decibels and dBm. The dis-

O The Nakamichi 430 Stereo FM tuner is a
new addition to that company’s line, with a
size and style to match the Model 410
preamplifier and the 420 power amplifier. Its
low-profile front panel, finished in black, has a
lighted dial pointer, a tuning lamp, and a LED
for indicating the reception of stereo broad-
casts. The tuning lamp lights up when the re-
ceived signal’s strength is enough for 50 dB of
quieting. When the dial pointer is at the center
of the desired channel, the two green strips on
either side of the pointer light simultaneously.
The tuner has selectable ‘‘normal”’ (wide) and
narrow i.f. bandwidths as well as provision
for an optional Dolby decoder (the decoder is
available in the form of a plug-in card). There

(Continued on page 18)
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_ stepup to

The performance of separates. That's something
most peoplz want but, up until now, couldn’t
aiford. Now you can, with the SU-7100
integrated amp and the ST-7300 tuner.

The SU-7100 is quite a lot of integrated
amp, but then we put quite a lot into it. Starting
with sophisticated circuitry that’s as low on
noise as it ic on distortion. Like a high-gain
Darlington circuit to mzintain low distortion
levels. Like 35 watts per channel, minimum RMS
into & ohms from 20 Hz to 20 kHz with no more
than 0.1% total harmonic distortion. That's the
kind of power you need to get the dynamic
range you want out of your music.

It may seem complicated, but it sounds
beautiful. So do pair-packed dual transistors,
especially since they help keep THD down to a
mere 0.1% at full-rated power, and 0.03% at
half-rated power.

\When it comes to your records you want to
hear music... not noise. That’s why the SU-7100
has a pre-amp with a two-stage, direct-coupled,
- low-noise phono equalizer that yields a very

f separates without
~ overstepping your bu«:

impressive and very quiet 78 dB $/N ratio (2.5
mV, IHF A). Or 90 dB S/N (10 m\;, IHF A).
The SU-7100 also has low-distortion main

- tone controls. Two-way tape dukbing. A 41-step

master volume control. A or B speaker selection.
And more.

That's what you get with the SU-7100 amp.
What you get with aur ST-7300 taner is just as
impressive. Starting with a test-signal generator

- for optimum FM recording level settings. And

like our expensive tuners, the ST-7300 gives you
flat group delay filters for high selectivity and
low phase distortion. Phase Locked Loop IC’s for
low distortion and wide, stable stereo separation.
And a zero-center and signal-strength tuning
meter.

The SU-7100 and ST-7300. They're your way
of turning one modest budget into two separate
components.

Cabinetry is simulated wood.

Technics

by Panasonic

CIRCLE NQ. §9 ON READER SERVICE CARD




“

flew Products iatest audio equipment and accessories

is a “‘hi-blend™ switch that reduces channel
separation at higher frequencies, thus improv-
ing the signal-to-noise ratio on weak stations.
The 430 has special multipath output jacks
that can be connected to the horizontal and
vertical inputs of an oscilloscope to monitor
the amount of multipath distortion in the re-
ceived signal.

The 430 has a usable sensitivity of 1.8 mi-
crovolts (nV) in mono, equivalent to 10.5
dBf. The 50-dB quieting sensitivity is 4 pV
(17.3 dBf) in mono and 40 wV (37.3 dBf) in
stereo. The capture ratios are 1.5 and 4 dB in
the normal and narrow i.f. modes, respective-
ly. Alternate-channel selectivity is over 60 dB
in the normal mode and over 90 dB in the nar-
row mode. Spurious response, image, and i.f.
rejection are all better than 100 dB, and AM
suppression is over 60 dB. The output level of
the 430 (at 50 per cent modulation) is 0.5 volt:
distortion is under 0.06 per cent in mono and
0.09 per cent in stereo in the normal mode,
and under 0.2 per cent in mono and 0.4 per
cent in stereo in the narrow mode. Stereo sep-
aration is over 35 dB (normal) and 30 dB (nar-
row) at 10,000 Hz, and over 50 dB (normal)
and 30 dB (narrow) at 1,000 Hz (referring to
100 per cent modulation of a 65-dBf input).
Ultimate signal-to-noise ratios are over 70 dB
in mono and 68 dB in stereo.

The 430 has approximate dimensions of 314
x 15% x 8% inches and weighs about 11
pounds. Price: $400. The model DB-100 plug-
in Dolby FM adapter is priced at $40. An op-
tional walnut cabinet is $30. .

Circle 122 on reader service card

Sinus: Swedish
Loudspeaker Line

O Sinus is a Swedish loudspeaker manufac-
turer now introducing its product line in the
United States. The line consists of two acous-
tic-suspension models, the 2300 and 3400, and
two bass-reflex models, the 44F and 55M
(shown). The 2300 has a 9-inch woofer and 1-
inch dome tweeter crossed over at 4,000 Hz.
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and the 3400 is a three-way system employing
a 10.7-inch woofer, 3.35-inch mid-range, and
0.75-inch tweeter with crossover points of 700
and 6,000 Hz. The 44F has a 10.7-inch woof-
er, 3.35-inch mid-range, and I-inch dome
tweeter; crossover points are 700 and 6,000
Hz.

The top-of-the-line speaker is the S5M,
which has two 10.7-inch woofers, a 1.8-inch
dome mid-range, and two 0.75-inch dome
tweeters. The crossover points are 600 and
7.000 Hz, with slopes of 18 dB per octave.
The two woofers are mounted in a special cast
aluminum *‘tunnel’” and both radiate forward.
A polyester filter is placed between them in
the duct. The two tweeters and the mid-range
all radiate from the front of the enclosure and
are mounted in a horizontal line. Level con-
trols are provided for the mid-range and
tweeter in the form of a single switch with
four settings: normal, 5-dB tweeter boost,
5-dB mid-range boost, and simultaneous 5-dB
boost for both. Anechoic frequency résponse
is 30 to 18,000 Hz. Maximum continuous-
input power is 90 watts per channel and peak
program-power input is 140 watts. Impedance
is a nominal 4 ohms. The 55M has approxi-
mate dimensions of 24% x 13 x 18 inches and
weighs 584 pounds. It is sold in matching
pairs (the left speaker has the mid-range
mounted on the left of the baffle). Price: about
$1.300 per pair. Prices of the other speakers in
the Sinus line are: about $160 for the 2300,
$300 for the 3400, and $450 for the 44F.

Circle 123 on reader service card

Marantz’'s New
“High Definition”
Speakers

O The HD line of loudspeaker systems from
Marantz features five models: the HD-880,
770, 660, 550, and 440. The top-of-the-line
HD-880 (shown) has a 12-inch woofer, S-inch
mid-range, 1%-inch dome tweeter, and l-inch
“‘super-tweeter.”” The enclosure is nominally

an infinite baffle, but it has a tuned port sealed
with a removable plug; removal of the plug
vents the system and provides a 3 or 4 dB
boost in the 30- to 75-Hz region. This feature,
referred to as ‘“‘Vari-Q’ by Marantz, is
offered on all the systems in the HD line with
the exception of the low-end HD-440. The
HD-880 has level controls for mid-range,
tweeter, and super-tweeter; the drivers are
crossed over at 750, 2,300, and 5,000 Hz. The
HD-770 has the same driver complement as
the 880 but a smaller enclosure; the HD-660
and 550 are without the l-inch super-tweeter
and have 10- and 8-inch woofers, respective-
ly. The HD-440 has an 8-inch woofer and two
3V2-inch cone drivers, one employed for mid
frequencies and the other as a tweeter.

Key specifications of the HD-880 include a
frequency response of 30 to 22,000 Hz +3 dB
and a power-handling capacity of 150 watts on
program material. Impedance is nominally 8
ohms. Response at 45 degrees off-axis is
down 4.8 dB at 15,000 Hz and down 2 dB at
5.000 Hz. The HD-880 produces a
sound-pressure level of 90 dB with a 1-watt
input. at | meter. The speaker’s dimensions
are 40%4 x 16 x 12 inches. Price: about $320.
Other HD speakers range from about $260
for the HD-770 to about $90 for the HD-440.

Circle 124 on reader service card

Audio Interference
Pamphlet Covers
Problems and Cures

O Electronic Specialists, Inc. is offering a
new pamphlet that describes. interference
preblems common in audio equipment and
suggests cures. The pamphlet covers all types
of a.c.-line interference, such as that due to
lightning and appliances. It also discusses a
variety of radio-frequency interference (RFI)
problems, such as the pick-up of citizens-
band and other radio transmissions by the
speaker or phono cables in hi-fi systems. The
pamphlet, which consists of two double-size
pages and includes several practical examples
of the phenomena discussed, is available free
(include a stamped self-addressed envelope)
from Electronic Specialists, Box 122, Natick,
Massachusetts 01760. Electronic Specialists
manufactures a variety of electronic filter
products, a number of which have applica-
tions in audio, such as a.c.-line, FM:input,
and speaker-line filters.

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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The NEW “A” Series From Synerg

stics!

Eight new high accuracy, high
efficiency speakers, all designed
to maximize the total performance
of your component system.

When you buy a stereo system, choosing the best
possible spealkers is your most important decision
because your speakers largely determine your system's
overall sound quality. But how can you be sure which
speakers are the best for the system you have in mind?
One manufacturer has the answer: Synergistics.

Designed by one of the most respected research
teams in the industry, all eight “A Series” Synergistics
models offer maximum musical accuracy, without the
tonal coloration found in ather high efficiency spealers.
Our speakers not only excel in their own right, they
also dramatically enhance the sound quality of
today's amplifiers and receivers.

Match your favorite popularly-priced low or moder-
ately powered receiver to the Synergistics model
recommended for it, and your receiver can operate at
lower power levels, with more power in reserve to
handle sudden musical peals without distortion.
Thanks to Synergistics, you no longer have to spend so
much of your total system budget on electronics to get

the sound quality you want. Instead, you can invest
more on better speakers, wheare you'll easily hear the
improvement in sound.

Synergistics has talsen the guesswork out of selecting
the best speakers for your system, so you'll get the
maximum overall sound quality possible within your
total system budget.

Synergistics: Cooperative interaction in a system
where the total effect is greater than the sum of its parts.

/ oy y
i "_'-.-0“6”\.‘ = :
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For More Information Write To: Synergistics P.O. Box 1245 Canoga Park, Califernia 94304
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WORTH
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If you've invested $500 or even $5000 in
your high fidelity system, read on. Because
what we have to say can have a lot to do
with the quality of sound you're hearing.

Unfortunately, one of the most over-
looked components in a fine sound system
is the cartridge. And all too often, it can be
the one place where you skimped on qual-
ity. (Out of sight, out of mind, as they say).

We sincerely believe that an invest-
ment in a Sonus cartridge will truly surprise
you with the way it improves the quality of
your record reproduction. The analytical
quality of the Sonus brings out the inner
voices of complex musical passages clearly
and cleanly. Listening fatigue disappears.
And a Sonus introduces no extraneous
coloration of its own.

But what we're talking about is said
even better by Sonus owners. “Excellent
clarity,” “more fulfilling sound,” “open, airy
3-D sound,” “superb depth and definition,”
“clean, accurate and transparent sound,”
are typical of thousands of enthusiastic
comments we have received from owners
of Sonus cartridges.

Make sure your cartridge matches
up to the rest of your system. Write us for
further information and the name of the
Sonus dealer nearest you.

Manufactured in the US.A. by:
SONIC RESEARCH, INC,,

27 SugarHollow Rd., Danbury,Conn.06810

High Definition Phono Cartridges
CIRCLE NO. 60 ON READER SERVICE CARD

Audio andf.

By Larry
Klein

Little did this clean-shaven,
short-haired young hi-fi
technician realize that
twenty-odd years later he
would be Technical Director
of STEREO REVIEW

Weather or Not

Am I alone here in the South with the
O- problem of daily changes in humidity
and barometric pressure causing my speaker
sound to alternate between great and terrible?
I suppose an equalizer would help but I have
never seen any mention of the effect of air
quality on the sound we hear. Could you direct
me to an article on the subject?

ErICc BECKUS
St. Petersburg, Fla.

Someone once asked me, **Why do you
A. so frequently answer questions with
other questions?” I replied, ““Why shouldn’t
I7" So . . . Mr. Beckus, are you sure it’s
your system that is being affected, and not
your ears? As far as [ know, the sound quality
of well-made speakers is reasonably immune
to the effects of humidity and barometric
pressure. I can’t see how any of the electronic
elements could be temporarily affected either,
but [ do understand that phono-cartridge sty-
lus suspensions can respond to extremes of
temperature by shifting their resonance fre-
quencies. I doubt that that is what you are
hearing, though, particularly if the effect is
present on FM or tape. Do any readers have
additional ideas on the subject?

“Amateur” Construction

Q I have recently read a report on tests
A= made by a Japanese magazine on over
thirty preamplifiers and power amplifiers. To
my surprise, some of the most prestigious
U.S.-made equipment produced such com-
ments as “‘Irrespective of their merits, their
workmanship, including features and con-
struction, is extremely amateur-like.”” I would
be interested in your comments.
Davip Fonseca
East Ridge, Tenn.

A There’s a kind of technical snobbery in-
= volved here that's worth discussing. Or
maybe it’s not snobbery, but only a different
value system whose parameters haven’t been
made explicit. About twenty-five years ago I
worked for several years for an electronics
manufacturer who was producing both radio-
TV service instruments and military-
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specification test equipment. I did trouble-
shooting on both types of products and was
struck by the contrast between the precisely
squared-off cabled wiring, extensive use of
terminal boards, and carefully paralleled parts
layout in the military equipment and the
seemingly random wiring and helter-skelter
parts arrangement of standard commercial
units (this was long before printed-circuit
boards were common). At that time it was
standard U.S. wiring practice in all consumer
products (TV’s, radios, and hi-fi equipment)
to wire in the parts by their leads in the short-
est, most direct way possible with no consid-
eration for under-chassis aesthetics. True,
there were a few premium-price U.S. hi-fi
components that used terminal boards and
squared-off cabled wiring, but such niceties
were mostly found in the Leaks, the Quads,
and other expensive British imports. How-
ever, it became clear to me fairly quickly dur-
ing my troubleshooting and repair work on
test equipment and audio components that
neatness counted for little or nothing in re-
spect to performance. In fact, a good case
could be made against cabled wiring in re-
spect to its contribution to excessive circuit
capacitance and unwanted couplings. The
only things that can be said for the costly mili-
tary-spec assembly procedures is that the
physical arrangement does make it somewhat
easier 1o troubleshoot the equipment if you
have the appropriate manual, and the semi-
modular construction frequently expedites
field replacement of entire sections of the cir-
cuit without the need to locate the specific
part at fault. Then too, of course, such con-
struction does contribute somewhat to rug-
gedness—an important point for military elec-
tronic equipment, most of which must with-
stand heavy physical and environmental
abuse. But home audio equipment is seldom
parachuted into Arctic installations or taken

into the Georgia swamps for a field exercise.
It is my view that a home component should
be buiit so as to provide reasonably long life
under normal home use, be rugged enough in
physical design to withstand the rigors of
cross-country shipment (from manufacturer
to dealer), and work well enough to be audibly
indistinguishable from others in its power/dis-
tortion/price class. Any audiophile who
wishes 1o pay a premium for special physical
(Continued on page 22)
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Ultralinear. It's got a nice sound to it.

Still not a name on everybody’s lips, but we're
getting there. Fast.

Against some 200 competitors, Ultralinear now
ranks within the Top Twenty! And any loudspeaker
line that can grow 83% in twenty-four months,
certainly bears checking into.

Sound out your options. Pick any Ultralinear
system from our broad variety of bookshelf and
big-system floor units. And play it against any simi-
lar competing speakers —comparably priced and
more expensive. =

We'll trust '
your own hear-
ing to sort
things out.
We've found
Ultralinear is
buyer-pre-
ferred: for the
superb price/
performance

package our “value engineering” delivers. At a more
reasonable cost. Ourresources are concentrated on
sound values the human ear can appreciate — which
leaves room for some pretty classy styling in the
bargain. Like in the tempting models pictured here:
Ultralinear 77. A small but mighty 10" 3-way
system. With the resettable circuit breaker we build
into every speaker for overload protection.
Ultralinear 225. Serious competition to the
most ambitious bookshelf units. A stunning listen-
ing experience in a 12" 3-way monitor system.
Ultralinear 260. Dur powerful 15” Disco
Mor itor: a dramatic 4-way floorstanding system,
with ourexclusive Dual Aperture Tuned Port.
Fora closerlook at our complete line, write
for our color bro-
#¢ chure and local
dealerlocations:
Ultralinear;
3228 East 50 St.,
Los Angeles, CA
90058.

inear

Ultralinearis a trademark of Ultralinear Loudspeakers, a division of Solar Audio Praducts, Inc.

FEBRUARY 1978
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Atlast. ..

a flawless midrange

built to take full power . ..
300D 3-Way System

THE CORINTHIAN
COLUMN ,,

RTR resolves \k
point-source radiation

Originators of cofumn loudspeakers in
the United States, RTR has introduced
the most meaningful statement of
column design since 1970. The RTR
300D 3-Way Speaker System.

What makes the 300D immediately
fresh, almost startling, is its “Resolved
Point-Source Radiation Field”” which
projects a stable image regardless of
frequency. Musical instruments are
reproduced in a virtually stationary
position — just as they were in

live performance.

This positive move toward audio reality
is the result of significant technological
advancements in the design and
positioning of each driver within the
3-way system. Primary is the new RTR
soft dome midrange system — the

first to successfully integrate smooth
response and broad dispersion with
outstanding dynamic range and
transient response. In consort with the
two 10” woofers and solid state
supertweeter, this milestone midrange
reproduces music with the highest
degree of audial integrity.

Packaged superbly in an acoustically
transparent, Corinthian column and
affordably priced. Audition the 300D at
your RTR dealer.

RTR Industries, For dealer list,
write: RTR, Dept. SR, 8116 Deering Ave.
Canoga Park, CA 91304
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Audio Q. and A. . . .

appearance, extra-rugged construction tech-
niques. or heavy-duty design is certainly enti-
tled to do so. But he should know that what
the extra cost is buying is notnecessarily ‘‘ex-
tra’ sound quality. Which brings us back to
the “‘amateur-like’” comment. The aesthetics
of sound reproduction should not be confused
with the aesthetics of underchassis wiring.
Things that look better do not necessarily
sound better—and vice versa.

Old Discs, New Cartridge

If I play records that are in poor condi-
Q- tion with a new, expensive cartridge,
will they pose any threat to the stylus? I have
heard that a bad record can screw up a tip. Is
that so?

GREGG MASCHMANN
Arnold, Mo.

A worn record will not damage a new
A- stylus unless there is abrasive grit in the
record grooves. Such dirt can not only cause
an increase in noise, but it will act as a sort of
grinding compound to cause faster wear on
your new stylus than would normally occur.
However, even if the older records reduce
stylus life by a third (an extreme case), [ see
no reason not to play them—assuming that
they are listenable. Consider the relative costs
of replacing the discs vs. that of replacing
your stylus.

Some readers have reported (with amaze-
ment) that new cartridges have actually
cleaned up the sound of their old discs. This
happens because a non-conical stylus may
ride on a different portion of the record
groove walls, and hence play less, or even
none, of the damaged groove areas. In addi-
tion, the newer cartridges are less likely to
have peaks and resonances that wili empha-
size noise and distortion.

If you have many damaged records, it
might be worthwhile for you to check into the
kind of electronic noise-reduction devices de-
scribed in the article “*Noise Reducers™’ in the
October 1977 issue of STEREO REVIEW.

Best Components?

Q I would like to buy an amplifier (or turn-

» table, speakers, etc.) for my stereo Sys-

tem and would like to know which ones you
think are the best.

MANY READERS

Everywhere, U.S.A.

A Every day we receive eight to ten letters

like the one above, addressed to Julian
Hirsch or to me. Some of the questioners in-
clude a list of perhaps fifteen or twenty com-
ponents available to them in an overseas PX
or at their local dealers and ask us to pick the
ones that offer the most for the money or
make the best matched system.

Our answer to the majority of these inqui-
ries is simply that we are not about to recom-
mend components without having first sub-
jected them to laboratory tests and/or extend-
ed use. Neither I, Julian Hirsch, nor any mor-
tal blessed with only ordinary human powers
can really judge the fine points of a compo-
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nent’s performance from viewing its front
panel or reading the advertising copy provid-
ed by the manufacturer. | sympathize with
readers who would like to have some clue as
to the quality of a component before they in-
vest their cash in it, but I'd rather keep my
tentative or half-formed opinions to myself
until I'm in a position to back them up with
some objective validation—such as is provid-
ed in a laboratory test report.

For many of the same reasons, we are not
able to provide a ranking of products as
“‘best,”” ‘“‘second best,” etc. or to design
“‘matched” systems. We find differences in
performance and features among even the
finest available components that, in our view,
are best evaluated in terms of the individual
user’s needs and preferences. We point out
these distinctions in our equipment reports so
that a reader will have enough data with
which to reach his own reasoned conclusions.
Therefore, the best we can dois to refer read-
ers, when possible, to test reports on specific
products.

An index listing all audio equipment tested
by STEREO REVIEW since 1965 is available for
25¢ plus a stamped, self-addressed long en-
velope. Send to: Stereo Review, Dept. TRI,
One Park Avenue, New York, N.Y. 10016.

Two-track Stereo Discs

O Lunderstand that in the very early days of
* Stereo, someone was experimenting
with an LP record that had right and left chan-
nels on two separate bands—one on the inner
section of the disc, the other on the outer sec-
tion. Do you know if the approach ever
worked? And did it ever become commercially
available?
FRED LoMax
Long Beach, Calif.

A Not only did it work, but the Emory
+ Cook records you are referring to were
sold in hi-fi stores, as were the special tone
arms needed to play them. The photo below
shows a Cook double-band disc and a double-
head tone arm designed by the Livingston

Company, a hi-fi manufacturer of the day.
The two heads of the tone arm were only
loosely coupled to each other and had to be
synchronized in the appropriate grooves by
hand. Once synchronized, the two mono car-
tridges would then each deliver their respec-
tive channels without further attention.

Ultimately, a Cook ‘‘binaural’” adapter de-
signed to clip onto normal mono tone arms
also became available (for $5.95). Cook and
Livingston together eventually released about
adozen stereo discs (at $4.98 each). Consider-
ing that they first appeared in 1952, a time
when mono hi-fi was barely available, Mr.
Cook’s efforts might seem to have been some-
what premature. Incidentally, a telephone call
to Cook Laboratories confirmed that Mr.
Cook is still alive and well and duplicating
tapes in Stamford, Connecticut.

STEREO REVIEW



There are numerous reasons you
should buy the all-new Realistic “78."
Because it not only looks fine, it is G
fine receiver with professional
touches not expected for the money.

—FREALISTIC.
STA-T8 AM/FM STEREO RECEIVER

sound) from all FM broadcasts, Dolby”
or standard. Ample power. A frue
complementary OCL (Outpuf
Capacitor-Less) amplifier delivers 22
watts per channel, minimum RMS at 8

Phase locked loop ™

FM multiplex. For very Fedfures
wide stereo separation | g ey
and distortion that’s
inaudible.
Operational amplifier
ICs. Newly developed
OP-AMP integrated
circuits in

the phono and fone

ohms from 20-20,000
Hz, with no more than
0.5% total harmonic
distortion. And that's a
conservative rating!
Stereo reverse switch.
For interesting effects
from some sound
sources. Style. Black
panel, disfinct

control preamps assure clean
sounding music with wide dynamic
range. Switchable 25/75 microsecond
de-emphasis. The only way fo

get correct equalization (and

lettering and backlighting for easy
viewing. Made in Radio Shack’s own
factory. For precise quality control at
a low price. Just 269.95 — even less if
you buy the STA-78 in a system.

These two credil cards
honored at most Radio Shacks

Price may vary at individual
stores and dealers.

FEBRUARY 1978

A TANDY COMPANY s FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

*“Dolby” is a trademark of Dolby Laboratones, inc.
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Digital

® The 58th Convention of the Audio Engi-
neering Society took place in New York No-
vember 4 through 7, giving members a chance
to look over product displays and listen to
some of the seventy-six technical papers pre-
sented. The key word at the event was “‘digi-
tal.”” Several manufacturers showed digital
recording/reproduction devices, and many
staged impressive demonstrations of the tech-
nical superiority of digital over conventional
analog recording techniques.

Minnesota Mining and Manufacturing (bet-
ter known as 3M) introduced a fully equipped
thirty-two-channel digital studio recorder
with impressive specifications—and a suitably
large price tag of $150,000 (a four-channel
mixdown deck is included in the bargain). By
its nature, this machine has no () wow and
flutter or print-through problems, and vanish-
ingly small distortion. The signal-to-noise
ratio is greater than 90 dB without any ancil-
lary noise-reduction equipment.

Soundstream, Inc., of Salt Lake City has
been developing various digital signal-proc-
essing devices for some years. At the conven-
tion they displayed a digital studio tape re-
corder and presented a paper detailing a
strategy for digital editing of master tapes. Di-
gital editing procedures have the potential to
greatly simplify master-tape editing and re-
duce error in the process. For example, the
tape splicing customary with analog record-
ings, involving physical cutting and patching,
is no longer necessary. Several “‘takes™ of a
recorded passage can all be stored on one tape
(or magnetic disc), and the final take can sim-
ply be inserted into the master by copying
from one machine to the other. With digital
master tapes, practically unlimited numbers
of copies (and copies of copies) can be made
with no deterioration in signal quality (in par-
ticular, the noise level remains unchanged
even after many generations).

Some of the digital recorders seen at the
show have been around for a while even in
consumer versions. Videotape technology is
well suited to digital applications, and some
manufacturers (such as Sony and Mitsubishi)
have adapted their video machines to audio
recording. Sony has a consumer digital encod-
er/decoder that can be used with its Betamax
videotape unit, and Mitsubishi was showing
three pulse-code modulation (PCM) devices:
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an open-reel deck, a cassette deck (using
the U-matic video-cassette format), and a
new disc system developed in cooperation
with Teac and Tokyo Denka. Although they
staged a startling demonstration of the cas-
sette recorder (a recording of a jet plane tak-
ing off, made without compression or peak-
limiting, showed the system’s vast dynamic
range), the real star of the exhibit was the disc
recording and playback system.

The PCM disc-recording system uses a met-
al-plated transparent disc which stores a rec-
ord of a PCM signal in the form of a series of
*‘pits”’ on the disc surface. In the process of
making a recording, the audio signal is pulse-
code modulated and then impressed upon the
disc by effectively ‘‘burning in’’ the pits with
a laser beam. Playback is accomplished opti-
cally by “‘reading’’ the pits with another (low-
er-intensity) laser beam. The master disc is
used to make polyvinyl-chloride copies in a
process similar to that of standard record
pressing. The disc, which measures about 12
inches in diameter, rotates at 1,800 rpm (you
thought 78 rpm was fast?). For now, record-
ings are made on one side of the disc only;
playing time is about thirty minutes per side.

Practically all the digital devices shown or
described in papers at the show were profes-
sional units for recording studios. The cas-
sette and disc, however, are intended for the
consumer market. The disc player is project-
ed to cost about $600 to $700 (perhaps less lat-
er) and individual discs might uitimately cost
no more than ordinary LP’s. Mitsubishi has a
number of other ideas for the disc system,
among them jukebox applications. They envi-
sion putting on one disc a large number of
three-minute singles, which will be appropri-
ately “*addressed” (in other words, the posi-

tions of individual selections on the disc will
be numerically encoded) so they can be locat-
ed by computer circuits when the customer
plunks his change into the machine and keys
in his choice.

It is clear, from the audiophile’s point of
view, that a big limitation on these new sys-
tems right now is the lack of software; there
are no prerecorded programs as yet. None-
theless, one thing is certain: audio is going di-
gital, and it’s only a matter of time before a di-
gital hi-fi system finds its way into American
homes.

Acoustic Profile

® As many audiophiles realize, the last (and
often most frustrating) problem they encoun-
ter in getting their hi-fi systems to sound
*“right”” is that of determining and correcting
the acoustic quirks of their listening rooms.
But help is on the way. If you just happen to
find yourself at one of Acoustic Research’s
show exhibits, you may get to see an approxi-
mate frequency-response graph of your lis-
tening room or a plot showing where standing
waves are likely to form. AR has transferred
from their large research computer to a porta-
ble minicomputer scaled-down versions of
some of the acoustics programs they have
been producing. They are taking these ‘‘on
the road”’ to various hi-fi shows and AR deal-
ers who offer consumer seminars. The stand-
ing-wave program requires only the room di-
mensions as input data; the computer displays
the predicted standing-wave pattern on a tele-
vision-like CRT screen. The “Mini”’ is also
programmed to display approximate polar-
response graphs for high-frequency drivers,
and it needs only the driver’s diameter to do
this.

Cheaper Power?

® There may be a change coming in the eco-
nomics of higher-power-amplifier manufac-
turing. National Semiconductor, one of the
largest manufacturers and suppliers of inte-
grated circuits (1C’s) in the United States, has
announced a new audio power-driver IC, the
LM391, said to be suitable for application in
audio power amplifiers. According to Nation-
al, the chip can be incorporated into designs
to drive external power transistors to an out-
put of up to 140 watts when two of them are
bridged. Tt is now being promoted for designs
ranging from about 40 to 75 watts output.

The most interesting aspect of the LM391
chip is that it can replace as much as $15
worth of discrete-component circuitry at a
cost of about $1. Among other design fea-
tures, the chip has protective circuits built
into it, and this can also represent a saving in
external circuit components (many manufac-
turers arrive at their retail price by multiply-
ing their parts cost by a factor of five).

For now, however, it appears that power-
amplifier designers are not particularly con-
cerned with the least expensive way of doing
anything. The search is on for proprietary cir-
cuits whose real—or imagined—advantages
will permit each manufacturer to claim per-
formance superior to that of his competitors.
A “*standard’’ driver stage would for that rea-
son be anathema to designers looking for eso-
teric solutions to old problems or inventing
new problems that demand novel and expen-
sive solutions.

STEREO REVIEW
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ture, complete specifications, a statement of Full Warranty,

and a list of dealers are available on request.

ALLISON ACOUSTICS 7 Tech Circle. Natick. Massachuserts 01760

opposite walls away from the main listening area; there is
The ALLISON:FOUR’s price is $175.00**. Descriptive litera-

be located on the same wall, on adjacent walls, or even on
no requirement that the systems face toward the area.

range, smoothness, and omni-directional dispersion in the
room placement without performance compromise. It can
be placed on atabie or shelf, or hung on a wall using the
wall-mounting hardware supplied with it. A stereo pair can

fully equivalent to other Allison systems in high-frequency
forward hemisphere.

These factors give the ALLISON:FOUR great flexibility in

Allison dealers are now demonstrating the ALLISON:FOUR,
the first “bookshelf” loudspeaker system with Stabilized
Radiation Loading*. This unique design minimizes the
large variations in middie-bass power output produced in
conventional systems by reflected impedance from room
boundaries. In uniformity of bass power delivered to areal
listening room, the new model FOUR’s only peers are the
farger and more expensive Allison three-way systems.
The FouURis a two-way system with a crossover fre-
quency of 2,000 Hz. But its extreme low-frequency
response is the same as that of the ALLISON:TwO, and it is

%]
Q
(8]
b=
=
o
E
=
)
o
&9
>3
T
o
]
e}
=
[l
L
°
c
S
=t
=
2 5
=]
T o
c
=]
o c
®Q -
c
QQ £
T .2
oI
Fall-
B

Four

ATLISON

CIRCLE NO. 4 ON READER SERVICE CARD

THE CASSETTE: A SHORT HISTORY

HE Compact Cassette was introduced in

1964 when STEREO REVIEW was a preco-
cious six-year-old. Presciently enough, a few
prognosticators even then foresaw a brilliant
future for the (then) curious little format and
they made so bold as to predict as much pub-
licly. This was very close to areckless proph-
ecy, for of all the record/playback media
available at the time, the cassette was surely
the least promising. With its unprecedentedly
narrow tape tracks and 17s-ips speed, the cas-
sette had no high-frequency response to
speak of, no speed stability, and plenty of
tape noise. Many mistook it for a clever and
convenient speech-dictation medium with
amusing ambitions. But even then the inven-
tors of the cassette knew better, and history
has proved them right.

Credit for devising the cassette in the first
place goes to Philips of the Netherlands and
Staar of Belgium. When component cassette
decks first began to reach the market there
was a brief flurry of debate over the ‘‘Staar
System,’’ a transport mechanism in which the
cassette was inserted edgewise into a loading
slot—as opposed to today’s more familiar
cassette ‘‘well,”” which provides for angled
insertion of the cassette into a suitably shaped
receptacle. Otherwise, there was little techni-
cal controversy worth mentioning in the early
years of the cassette’s existence.

Under the Norelco name Philips exported a
few cassette changers to the U.S. market,
where they languished for lack of general ap-
peal and credibility (although from all reports
they worked quite well). A previously un-
known Japanese company called TDK began
offering an *“‘SD’" tape formulation that
claimed to (and did) give a somewhat more
prominent and extended high-frequency re-
sponse and a gratifying freedom from ‘‘drop-
outs’” caused by imperfections in the oxide
coating. The cassette was meanwhile gaining
great strength overseas as a music medium for
automobiles, while the eight-track cartridge
held sway in the U.S. And as for prerecorded
music cassettes, their sound quality was vig-
orously deplored from coast to coast in this
country.

The times demanded change, and the
change came very quickly. Some years previ-
ously, Henry Kloss (the ““K** in KLH) had
prevailed upon Dolby Laboratories to create a
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scaled-down (from their professional system)
“‘compander’’ noise-reduction system that
would suit the requirements of home record-
ists in the elimination of tape noise. The re-
sulting Dolby B-type noise-reduction proces-
sor found its way into a KLH open-reel ma-
chine that, when everything was going right,
could genuinely challenge the performance of
much more elaborate tape recorders operating
at higher tape speeds. The KLH deck found-
ered commercially, but when Kloss founded
his own company, Advent, the Dolby-B
processor was still on his mind, and he felt
that the cassette format was where it would
find its happiest application. The Advent 200
deck that resulted from this conviction
brought the cassette into the realm of high
fidelity. With a frequency response approach-
ing 14,000 Hz (as opposed to the 9,000 or
10,000 Hz that was the usual figure at the
time) and an effective signal-to-noise ratio ex-

The original Norelco Carry-Corder

ceeding 50 dB, the Model 200 could deal
competently with any off-the-air taping chore

and do justice to many LP discs as well.
Meantime, a fight for dominance was shap-
ing up between the cassette and the eight-
track cartridge. The cassette had smaller size,
familiar (more open-reel-like, that is) handling
characteristics, a rudimentary if problematic
editing capability, a slight edge in the in-home
market, and the Dolby system. The eight-
track cartridge had a higher tape speed, a wid-
er track, a considerable iead in the automotive
market, and easy four-channel sound capabil-
(Continued on page 28)
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DOQUBLE DOLBY SYSTEM

Three-Head Design with Double Dolby.”

Not all three-head cassette decks are created equal.
Some manufacturers have designed their decks with
separate erase, record and playback heads primarily for
convenience. So you can fape monitor as you record.

But our new KX-1030 uses separate heads
primarily for performance. Each designed with
the optimum gap to record or play back sound
more accurately.

As a result, the KX-1030 has a frequency re-
sponse of 35-18,000 Hz(=3 dB using CrO: tape.)

And fo let you take full advantage of the
separate record and playback heads, the
KX-1030 has a Double Doloy* system with sep-
arate circuits for the record amplifier and the
playback preamplifier. That way, as you record

with Dolby, you can also
tape monitor with Dolby, so
you hear the sound precisely
as it's being recorded.

The KX-1030 also has a Vari-
able Bias Adjustment Control
and a built-in oscillator, so you
can adjust the exact bias for
the type or brand of tape
you use

We also built in a numibser of
other features like MIC/LINE
mixing, memory rewind and a
peak indicator.

But as good as all this
sounds, wait until you hear The
price. Because at $375.00,”
no other comparably priced
cassette deck can matct
the performance and

BIAS ADJ

LEFT ~@—~ RIGHT

osC

Variable Bias Adjust
features of our new  compensates for tape
KX-1030. differences.

Of course the orly way youe really going 1o
appreciate the KX-1030 is to visit your Kenwood
dedaler. Once you do, you'll be convinced:
Performance, convenience, and value set the
KX-1030 apart from all the rest.

*Dolby is the rademark of Dolby Laboratories, Inc.
**Nationally advertisad value. Actual prices are
established by Kenwood dealars,

For the Kenwood dealer nearest you, see your yellow pages, or write, KENWOOD, 15777 S. Broadway. Gardena, CA 90248
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Audio Basics .

ity. The originators of the cassette concept
(most notably Philips) held back from adopt-
ing a special standard for quadraphonic
sound. In retrospect it appears they may have
been wise, but the eight-track format em-
braced four-channel sound immediately, and
this made a definite difference in the car-
tridge’s appeal in automotive and other low-
to medium-fi applications.

The battle for technical supremacy was de-
cided through eight-track’s failure to inno-
vate. Eight-track cartridge decks incorporat-
ing the Dolby system were very few. Further-
more, DuPont had come up with a metallic
oxide—chromium dioxide (CrO,)—that had
a capability for slow-speed, high-frequency
recording vastly superior to anything then
available. Advent championed this new tape
formulation, and in a joint effort with Dolby
Labs and DuPont managed to establish a new
equalization standard for CrO, that raised
the high-frequency and signal-to-noise per-
formance of the cassette far above anything
eight-track could approach in its standard
form. The CrO, tape required a higher bias

Give or take a few inches and dollars, ali of these systems are comparably signal than conventional cassettes, and a dif-
sized and priced. And all are quality products worthy of your ferent equalization characteristic as well.
serious consideration. At just about this time, as it became plain

Fine speakers like these are available usually only at true audio that the cassette, despite Philips’ conserva-
specialists, those who carry a limited number of component lines. The tive approach, was becoming an ‘“‘anything
specialists we've selected to be Celestion dealers take pride in their goes™ format, a number of its fans began to

visualize the ultimate cassette deck. It would
have three heads instead of two in order to
permit off-the-tape monitoring and to facili-
tate correct design of each head for its partic-

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 ular function. The critical playback head
crossover network, and the cabinet have been engineered and would of course have to be positioned oppo-
manufactured by Celestion. Just as we’'ve been doing for more than site the cassette’s built-in pressure pad, thus
fifty years. ensuring good tape-to-head contact. The re-

We've made the Ditton 33 as accurate, as precise, and as true to musical cord head would therefore be deprived of a
life as our experience, abilities, and engineering facilities permit. If these pressure pad, but an adequate substitute

should be possible in the form of a dual-cap-

I t1o hear from stan drive that would create a certain amount
exceliencelyoupvan (AL, of tension in the tape as it passed over the

your speakers, we urge you all heads, literally pulling the tape into close con-
the more to carefully tact with the record-head gap. I recall a cer-
compare the Celestion tain amount of ungracious snickering when
system with those these ideas were first proposed, but it was to
listed above. be only a matter of months before a machine
It's a risk we invite embodying them was standing before us, first
with a reasonable titled the Cpngord-Nakam Model Z and then
T T the Nakamichi Model 1000.

qualities represent the sort of sonic

SINCE that glorious introduction, three-head
cassette decks have become almost common-

The Ditton 33 by Celestion glace_. Hitaphi soon devised a head configura-
A sealed-enclosure thres-way tion in which th_e record and play!)ack heads
system employing a 10-inch nestled snugly in one head housing so that
high-compliance woofer, a 5-inch their various gaps could share a cassette's
transmission-line-loaded pressure pad. The impact of this innovation
mid-range and a 1-inch was primarily economic, in that it made the
pressure-dome tweeter for three-head configuration affordable if not

smooth, wide dispersion. Overall
frequency response is 25 to
28,000 Hz. Available in walnut or

truly inexpensive. Now we face the prospect
of new tapes, such as 3M’s ‘““Metafine,” that

teak finish. 14"w x 10v5"d x 24"h. promise to extend the cassette’s high-fre-
$239.50 each. quency response out to virtual infinity and

Other Celestion speaker systems render its present overload problems a dim
from $159.50 to $499.50. and distant memory. As a product that has far

exceeded its inventors’ most optimistic ex-
pectations, there has perhaps been nothing
like the cassette since Thomas Edison’s little
tin-foil *‘dictation” recorder. Quite possibly,
there will never be anything like either of
Celestion Industries, Inc. t}gm ?gain. But let’s not close the patent
Kuniholm Drive, Holliston, MA 01746 office Just yet anyway. =

In Canada ROCELCO Inc , Montreal
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Celestion

Loudspeakers for the perfectionist
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Hitachi's Class G is one of the most
incredible cost/performance amplifiers
ever created.

It is about three times as efficient as
the conventional Class B amplifier. And it
looks as sophisticated as it sounds.

Simply expressed, Class G is two amps
in one. During the musical “downs” and
“averages’ the primary amp works on the
low-voltage amplifier. But let one of those
musical peaks come along and the standby

] RMS output power per chainnel
P (both chanrels driven into & ohms
1 20Hz-20,0@0Hz 0.7%THD). 200 watts

Transient Music Power
{within rated distortian)
s 3 Frequency Respovise

N S/N Ratio
{IHF, A Networh)

400 watts

5-80,000Hz (+0 —1dB?
s

110 dB

high-voltage amplifier cuts in for clear,
powerful sound without clipping distortian.
Technically the standby amp consists
of additional power transistors which are
activated only when the signal peak
demands it. But practically it means we
can offer more usable power at a lower
price.
Or in other words you're not only getting
a little extra, you're getting about twice the
amplification for the price of one amplifier

HITAGH

When a company cares,
it shows.
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Audio Component Division, Hitachi Sales Corp. of America, 401 West Artesia Boulevard, Compton, CA 90220, (213) 537-8383, Extension 228
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'Anew Space Program

by Sansui.

Designhed to send every audiophile into orbit.

Sansul has conquered space — the space in your Listen through a pair of SP-L800 (or SP-L900 or 700)
listening room. Our engineers have created arack dual-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 theyre easily accessible and easy to clean and pure sound that our advanced
operate. And the Sansui GX-5 rack is so elegant technology 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 197 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 fo integrated amplifier, created with the very same

room. Itis 37-1/2 inches tall and can hold
every rack-mountable component. You can

expertise as its bigger brother, the AU-717.If you
wish to spend allittle less on your cassette, you can

also adjust the height of each unit to meet choose the SC-1110.

your needs. And for you recordists and musicians we have

We have filled the rack with our choice of something almast out of this world. The AX-7 mixer/
oufstanding 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 at such areasonable

on the Sansui SR-838 Quartz-Servo direct-drive price. Versatility is the key, with up to 6 inputs for
turntable, about the most elegant and stable microphones, line level, electrical instruments,
precision turntable in the world. Even when set on discs, broadcasts or tapes. You get panpots and

top 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 freasured sounds for
years — as clean and pure as they ’

were the very first time you heard them — it's all 20dB input level attenuators on the 4 main inputs,

possicle with the SC-3110 cassette deck, our Reverb is included, as weli as circuits for 4-channel,
rack-mountable version of the SC-3100, already equalization and noise reduction. Record the

well-known for its superior performance and
ultraconvenience including Sansui exclusive
Direct-O- Matic loading.

sounds you create on up to 3 tape decks.

We're sure you'll want to visit your local franchised
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 SANSUI ELECTRONICS CORP.
ultra-faithful replica of the original. The AU-717 Woodside, New York 11377+ Sardera, California 90247
delivers the brilliance and all the nuance that SANSUI ELECTRIC CO , LTD , Tokyo, Japan

. ; ) ) SANSUI AUDIO EURDPE S.A ,AntwerB, Belgium
makes music so important in your life. In Canada: Electronic Distributors
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9'mg. “tar", 0.8 mg. nicotine av. per ciga{etté, by FTC method.

Your cigarette enhances its flavor Of course, the menthol in Real
artificially. All major brands do. Real does  Menthol is fresh, natural. Not synthetic.
not. We use only the finest tobacco blend  You get a rich and round and deep taste.
and add nothing artificial. Nothing. A total taste that satisfies. Yet it’s low tar.

Warning: The Surgeon General Has Determined 5
That Cigarette Smoking Is Dangerous toYour Health. Om.ly 9mg. tar.

®1977 R. J. Reynolds Tobacco Co.
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Tape Talk

ByCraig
Stark .

Impedance Transformers

I want to buy a good pair of microphones

*  for my open-reel recorder, but I'm told

I will need to put out an additional $20 each
for “‘impedance transformers.”” Why?

PauL D. WATSON

Tarleton, Texas

Microphone impedance transformers
. (also sometimes called ‘‘cable trans-
formers™) are a usually necessary ‘‘inter-
face’’ that adapts the output characteristics of
high-quality microphones to the input charac-
teristics of many consumer tape machines.
Most top-quality microphones are designed
to be ‘‘low-impedance’’ (250 ohms or less)
and are intended for use with ‘‘balanced’’ ca-
bles—that is, cables with two inner conduc-
tors plus an outer braided shield. Most tape-
recorder microphone jacks, on the other hand
provide a ‘*high-impedance™ (2,000 to 50,000
ohms) input (A) and are ‘‘unbalanced,’” which
means that the plug at the end of the cable has
two conductors or contact points, as on a
standard or miniature phone plug.

Many microphones are designed for high-
impedance unbalanced operation, and these
can be plugged into consumer recorders di-
rectly. But they are undesirable for serious
live recording for two reasons: first, high-
impedance cables must be kept quite short
(about 12 to 15 feet at most) or they will roll
off the high-frequency response; second, un-
balanced, high-impedance lines are suscepti-
ble to hum and noise pickup.

Low-impedance balanced lines solve both
the high-end rolloff and the hum pickup prob-
lems and permit cable runs of hundreds of
feet. (With the cable-length restriction on
high-impedance mikes, your recorder would
probably be close enough to the mikes physi-
cally that its motor noise might be picked up.)
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Professional recorders (and mixing consoles)
are designed to use **low-Z, balanced’’ micro-
phones directly, and they usually have three-
pin “‘Cannon-type’’ connectors {B). (They
also cost enough more to cover their built-in
$20 microphone transformers!)

When connecting the transformers for use
with home recorders, be sure to put them at
the far end of the cable and near the recorder,
not at the microphone end of the mike cables.
That way, only a very short length of single-
conductor shielded cable (from transformer
output to recording input) will be required.

Relapping Heads

The heads on my reel-to-reel deck show

+ definite signs of wear. I've heard that

professionals ‘‘relap’’ worn heads instead of
just replacing them. Is there any way this can
be done for the tape heads in home recorders?
MAXWELL CARTER

Decatur, Ga.

Yes, there is. and since a new set of

»  heads may well cost over $100—plus

the labor of having a technician install them—
relapping may be worth considering.

When tape heads wear, two things happen
simultaneously. First, ridges appear on the
face of the head at the edges of the tape path
where it cuts into the head. Second, the point
of contact between the tape and the head be-
comes flattened. Both will cause loss of the
proper tape-to-head contact (which shows up
audibly as erratic high-frequency perform-
ance), and the ridges can actually do perma-
nent damage to the edge of a tape that is
slightty wider than normal or is skewing. Re-
iapping (or repolishing) the head eliminates
the wear groove on the head face and restores
it to a close approximation of the original
rounded contour at the point of contact.
There are professionals who relap heads for
recording studios, but their services may be
hard to come by (as well as prohibitively ex-
pensive) for the home recordist. But if the
wear groove on the head has gotten sufficient-
ly deep for you to catch your fingernail on,
either replacement or relapping is called for.

Nortronics has recently begun marketing
the QM-707 Handylap kit, which contains ev-
erything you need to do a first-class job on
about a half-dozen heads. (They also make

available refills of the extraordinarily precise
lapping films necessary, so you could make a
small business of head lapping for friends if
you want to.) Frankly, while in the past I had
imposed on a couple of skilled lapidary
friends who had given a new lease on life to
several tape heads that were otherwise head-
ed for the wastebasket, I was initially very
skeptical about my own ability—and that of
readers who have never done this sort of thing
before—to attain the necessary precision. Us-
ing the kit and following the directions in the
extremely clear instruction booklet, however,
I've become a believer: it can be done.

Not every tape head, of course, can suc-
cessfully be restored to “‘like-new”’ perform-
ance by relapping. The average gap thickness
in a tape head is between 16 and 22 mils (thou-
sandths of an inch). If normal wear or the ad-
ditional abrasion of the repolishing process
brings you ultimately to the bottom of the
gap, where it begins to widen excessively,
there is no alternative to complete replace-
ment. However, a professional is likely to be
able to relap a head, at a guess, twice during
its useful life, and a home recordist, who
might wait a bit longer initially, may be able to
relap only once. Even at that, however, he
will be doubling the life of a head he would
otherwise have discarded.

I don’t mean to make this sound overly
easy; unless you have the necessary test tapes
and other equipment, you will still have to get
a service technician to install the relapped
heads just as if he were putting in new ones.
And the Handylap kit isn't free, either: it car-
ries a $65 suggested list price, though that
may be discounted somewhat by a local deal-
er. Nortronics will send you a list of dealers
from whom the QM-707 is available if you
write them at 8105 Tenth Avenue North, Min-
neapolis, Minn. 55427, attention of Mr. J. B.
Strand. In any case, compare costs carefully
before investing.

Antique Restoration

I've been a great open-reel tape en-
» thusiast for nearly thirty years. Now
I'm finding that an occasional older tape de-
velops a squea! and sort of chatters as it
passes over the heads of my deck. I suspect
that some of these older tapes weren’t of the
best quality, and probably the lubricant is dry-
ing out. But since some of my favorite music is
on them, is there anything I can do to make
them playable again?
Francis J. FosBUrY
Coral Springs, Fla.

A Not only the lubricant (if any), but the
» plasticizer used in these old tapes has
dried out, and what you really need is one
final squeal-free pass—so that you can dub
the material onto a more modern tape and dis-
card the originals.

There are commercial “‘head lubricants’
you can get in audio shops (they usually have
a silicon base), but they probably won't help
much. While I offer no guarantees, you might
try taking one of these old reels and putting it
into a metal film can together with a piece of
moist blotting paper. Seal it up with tape to
keep it airtight, and give it a day or so to let
some of the moisture in the blotting paper
penetrate into the older tape. Upon removal,
you might be able to dub that treasured ‘‘ol-
die’" before it has a chance to dry out again.
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Technical Talk

By Julian D. Hirsch

® TESTING PHONO CARTRIDGES: A test
of a phono cartridge can be undertaken with
any of several ends in mind. Ultimately, how-
ever, what we really want to learn is how it
sounds, or, more accurately, how records
sound when played by that particular car-
tridge. An obvious impediment to this aim,
aside from differences in individual taste, is
the large number of possible *‘test’ records
one might choose. It seems likely that some-
where there exists a record to complement the
characteristics of each particular cartridge
and make it sound or measure ‘‘better’’ than
any other. Unless one is prepared to restrict
his listening considerably, or else match each
record with its optimum cartridge (which
some people very nearly do), this type of
evaluation leaves much to be desired. What is
the alternative?

Let us start with the assumption that a pho-
no cartridge should translate the modulation
of a record groove into an exactly analogous
electrical voltage. We would really like its
electrical output to duplicate the waveform of
the signal that drove the cutter head that made
the master disc. Unfortunately, fundamental
problems limit any cartridge's ability to
achieve that goal.

Two distinctly different aspects of a car-
tridge’s operation combine to create its total
performance. First, the stylus must precisely
follow (trace) the groove, which was cut with
a specially shaped, thin-edge stylus capable of
inscribing the very rapid undulations in the
groove wall associated with high frequencies.
The playback stylus has a somewhat different
shape, and is therefore theoretically unable to
trace the path of the cutting stylus accurately.
The inevitable geometric differences between
the cutter and the player appear in the car-
tridge's output signal as distortion. Special
stylus shapes have been devised that more
closely resemble that of the cutting stylus. Al-
though they usually give better high-frequen-
cy performance than a simple conical stylus
tip, they only approximate the correct shape.

These considerations, plus others, may
complicate the life of the record listener, but
they need not interfere with the cartridge-
measurement process. Keep in mind, though,
that test records and normal music records
are not the same, so the conclusions a tester
might reach about a cartridge’s performance
with test discs might be quite different from
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your own impressions of the same cartridge
playing ‘‘real’’ records.

After the stylus has traced its path, albeit
with distorting deviations, its motion must be
converted into an electrical voltage. Just how
this is done is not really germane to the test-
er's work (nor should it be to the consumer’s
purposes), except insofar as the cartridge
loading requirements and output voltage
affect the interface with the preamplifier or
the test instruments. Most cartridge manufac-
turers specify optimum resistive and capaci-
tive loads for their products, which (in theory,
at least) should allow a test laboratory to du-
plicate the manufacturer’s data.

The cartridge designer has to deal separate-
ly with the mechanical and electrical aspects
of his product’s performance, since in mag-
netic cartridges (other than the moving-coil
type) the electrical circuit is manipulated to
compensate for response deficiencies in the
mechanical circuit. The tester has no need to
make this conceptual distinction; he need
only follow the manufacturer’s recommenda-
tions. And so we come down to the actual
measurement process, which is largely a mat-
ter of playing records and measuring or other-
wise analyzing the cartridge’s output voltage.
Some engineers have used small mechanical
vibrators to excite the stylus, thus freeing
themselves from the problem of tracing a
groove whose shape is incompatible with the
stylus shape. Unfortunately, they also free
themselves in the process from any relaticn-
ship with the real world.

The first rule of cartridge testing should be
to remember (and to recite to oneself befare

Tested This Month

Marantz 2500 AM/FM Receiver
Sanyo RD5300 Cassette Deck
Sansui AU-717 Amplifier
Audio Technica AT-605
Audio-insulator Set
Infinity Qg Speaker System

every test) that the data obtained describe
only what that cartridge did when it played
that record under those load and operating
conditions. The data can not be extrapolated
to show what might happen with different
ioadings, different tracking forces, or differ-
ent arms. And the measurements most defi-
nitely cannot be taken as any indication of
what the same cartridge, under the same con-
ditions, would do when playing a different test
record. By *‘different’’ I refer primarily to a
product of another manufacturer, but it is also
true that no two pressings of the ‘‘same”’
model record will give exactly the same re-
sults, and after a number of playings any one
pressing will show changes, particularly at the
highest frequencies. In any case, if a cartridge
specification of frequency response or cross-
talk does not state which test record was
used, it is worthless for purposes of compari-
son with any other cartridge.

FOR our frequency-response and crosstalk
measurements, we use the venerable CBS
STR 100 record, which has recently been re-
mastered. Its sweep from 40 to 20,000 Hz is
synchronized with the chart drive of our Gen-
eral Radio 1521 A graphic-level recorder, and
the amplified but unequalized cartridge output
is connected to the drive circuits of the re-
corder pen. The cartridge is loaded as recom-
mended by the manufacturer, and the left-
channel output is plotted first, giving a fre-
quency-response curve. The chart is then
turned back to its beginning and the same
process is repeated with the right-channel
modulation. This gives a crosstalk plot for the
left channel of the cartridge on the same
chart. The output of the right channel is then
measured in the same manner.

There are inherent differences between the
two channels of the STR 100 record, especial-
ly in their crosstalk characteristics. When re-
ferring to the crosstalk at a specific frequen-
cy, we usually average the two readings. A
CD-4 cartridge is measured in a similar man-
ner, using JVC test records that sweep from
1,000 to 50,000 Hz.

A number of records could be used to
measure cartridge distortion, and we have
used most of them at one time or another.
None has been really satisfactory, for a varie-
ty of reasons. Perhaps the most serious prob-

(Continued on page 38)
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lem is the difficulty of correlating any meas-
ured distortion with anything one might hear
when playing a music record. Unlike most
electronic components (but like loudspeak-
ers), phono cartridges distort very differently
al different frequencies. This makes it rela-
tively easy to find some test record that will
favor a particular cartridge to the detriment of
its competitors. No cartridge we have ever
tested is ‘‘best’ on every test record.

For years, we used an intermodulation-dis-
tortion (IM) record made by RCA (the Model
12-5-39). It had 400- and 4,000-Hz tones re-
corded in a 4:1 amplitude ratio at peak veloci-
ties from about 7 to 27 centimeters per second
(cm/sec). A standard IM analyzer could be
used to display the percentage of intermodu-
lation distortion of a cartridge output as it
played this record. Disregarding the actual
numbers one obtained from such a test, it did
show how well a cartridge could cope with ex-
tremely high mid-range velocities as a func-
tion of tracking force. The RCA record was a
78-rpm disc, but we now use the Shure
TTR102, which is a 33V4-rpm equivalent.

Shure also makes a test record, the
TTR103, that contains several different types
of test signal. We use it only for a check on
high-frequency tracking. Shaped tone bursts
of 10.8 kHz at a 270-Hz repetition rate are re-
corded at four velocity levels from 15 to 30
cm/sec. Using filters to separate the two fre-
quencies, the amplitude of the 270-Hz compo-
nent in the cartridge output can be expressed
as a percentage of the 10.8-kHz amplitude. A
cartridge with linear response at 10.8 kHz will
not have any significant amount of the repeti-
tion-rate frequency in its output. The meas-
urement results appear in graphic f