tc let you get evarything out of your tuner. Perfectly.
r outpu: stage, “or 2xample, features a new

distortion to less thar-C.1%. Again, well below any-
th.ng you can passiblv hear.
[0 all but eliminate cross-talk, the SA9500II
e cames with a separate power transformer for each
channel, insteac of th= usual single transformer
for both.

And wheare some amps give you two, or three
tone contrcls, the SA232011 gives you four. Two for
regular tretle and bass, and two for extended treble
and bass. They're calibreted in 2 decibel click stops,

II.  wkich means you have & virtually endless variety of
- ways to getthe most aut of your music.

But that's orly the beginning. To get the most out
of your cartndgs, the 5¢ II has a switch that lets
you "tune” the arplifier -c the cartridge manufac-
tur=r’'s optimum capadzanze. And to get the most
out of your reccrds, our three-stage phono equalizer
feazures an incradibly kigh phono overload level of
300 millivoks. W th nc mare than 0.2 dB variation
fromthe RIAA cu-ve. So even the most complicated
passage on one o today's highly engineered records
will sound exacdy the vay i: was recorded in the

studio.

TX950011
SA9500II

i l

NEW PIONEER
PS AND TUNERS.

Enter No. 30 on Reader Service Card

SENTS ACT II.

[ AND MADE THEM BETTER.

T 2=

Obviously, bott the SAP50011 and the
TX9500l are very sophisticated pieces of

parallel push-pull circuit that reduces total harmonic  equipment. But all of the engineering skill that

went into making themhas alsogone into every
other tuner and arrplifier in our new series II.
No matter what the price, no matter what the
specifications.

And that's something you don't have to be

an expert to appreciate.
SA9S00Il  SABSOON  ga75001 SAGSOOI SAS500II
TX95001  TX8500i1 TX65000 TX5500 |
POWER MIN. RMS, 4 15
| 2070 20,000 HZ % bl 3 30
TOTAL HARMONIC . 0.1% 01%  05%
xS 0.1% 0.1%
%NOOVERLOAD 300mV 250mV  200mV  200mV  130mV |

%m PHONO/AUX/.  2/1/2 2/1/2 1/1/2 1h/2 1A

SRIAGTINSLTONGSE 95dB 95dB 95dB  93dB  87dB
ﬁmsépgmvm 1.5uV 1.8uV app,",‘("abk oW oW
SELECTIVITY (e GSdB. naren) G0dB sppicable  60dB  60dB
CAPTURERATIO  (Wde)O8dB  (widelOBdB  nox  1o4p  1.0uB

(narrow) 2.0dB narrow) 2.0dB applicable

U.S. Pioneer Hlectronics Corp., 75 Oxford Drive, Moonachie,
New Jersey 07074.

“Minimum RMS continuous power out-
put at 8 ohms, from 20 to 20,000Hz, with nc
more than O.1% total harmonic distortion.

High Fidelitv Components

WPIONEER

WE BRING IT BACK ALIVE.

TX65001
SA750011

4
.

|
|
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PIONEER PF

WE STARTED WITH THE BES

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 wed ever built before, but

anything anyone ever built before.
Here's how we didit.

THE NEW PIONEER TX9500ll TUNER.:
EVEN CLOSER TO PERFECT.
When Popular Electronics said our TX950Q
tuner was as “near to perfect” as theyden-
countered, they obviously hadn't encountered
our TX950QIL. It features technclogy so ad-
vanced, some of it wasn't even perfected until
this year.
Our front end, for example, features three
- newly developed MOS FETs that work with
: our 5-gang variable capacitor ro give the
%, TX9500I! an incredible FM sensitiv:ty of
. 8.8dBf. In mono. In English, this means you
. canpull in beautiful FM reception no matter
how far you live from the transmitzer.
Where most tuners give you one band
width for all FM stations, the TX?50011
gives you two. A wide band with a surtace
acoustic wave filter to taks advantage of
strong stations, and a narrow band

"1 Last year, the experts paid Pioneer’s integ-ated
|
!

X

. TX8500!
'SA8500I

L ©oU.S PIONEER BLECTRONICS CORP. 1977

with five ceramic filters to remove all the interfere
and nois= fromweaker ones.(Distortion measured
stereo a one kilohertz is an incredibly low 0.07% i
the wide band; and €.25% in the narrow band. Bo
well bebow the threshold of human hearing.)

Where conventional multiplex circuits cut out |
some ¢ the frequencies that add depth and prese
to music, the multiplex circuit in the TX2500I11
doesn'c It features an exclusive integrated circuit
that's far more accurate than anything else around
Plus a rultipath switch thatlets you align your
antenna perfectly without an oscilloscope.

Anz where you simply have to guess about the
prope--ecording levels off most tuners, the TX$50:
provides you with a tone generator that lets you pe
set therecording levels on your tape deck before t:
broadmst starts.

Soyour tapes can sound just as clear and
beautiful as your tuner.

THE NEW SA95001 AMPLIFIER .
HOW TO GET THE MOST OUT OF THE BEST

Afeer building one of the world's best tuners, wé
had na choice but o create an amplifier that couid
matchuit.

The result is th= new SA9500I1. An 80*

wait integrated annd that was designed




| LAST YEAR'S REVIEWS
PRESENTEDUS
WITH ATOUGH ACT
TO FOLLOW/

“IT CANNOT BE FAULTED

SA9500 —Stereo R

‘AS NEARTO PERFECT
AS WE'VE ENCOUNTERED

TX9500 — Popular Electro

“CERTAINLY ONE OF THE BEST...
AT ANY PRICE”

TX9500 — Modern Hi Fi
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Actual,
unretouched
photo of an
oscitiograph
test.

-]

March 1978 Vol. 62, No. 3

The oscillograph you l {

see is an actual photo J & )

of a high-quality audio .
system “playing” a oy ‘m' Feature Articles

fingerprint. - 7/ e
You’re hearing finger- ]

prints now through —_—

your speaker system. @#8*
Instead of the sound ~

your precious discs
are capable of. And -

FM Antennas, Part [Il—Reception

Problems 36 M. Salvati

Build a Speaker Power Indicator 42 AlmonClegg
The End Product 46 Richard C. Heyser

mojyaciiim record Cascode Amp Design 52 Nelson Pass
cleaner, brush-arm . o
or treated cloth will Equivalent Mass — Fact or Fiction? 60 Roger Anderson
remove them. None. - Perils of Patchwork 68 Clyde ) Schulitz

The sound @

Equipment Profile

of your
flngerprlnt Armstrong 625 FM Receiver 78 Leonard Feldman

But Discwasher:w — with new .
D3 fluid —removes fingerprints Record Reviews
completely. Along with dust. And

manufacturing lubricants (added
to make pressing faster) that can

act ItikeAglalrct)rc])_ve-tI)Iocking f_itnhgert- The Column 82 Michael Tearson & Jon Tiven
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your vinyl discs.
Discwasherru. The only safe,
effective way to silence the
printed finger. At Audio
specialists world wide.
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About the Cover: The phono cartridge is
the heart of your disc reproduction
system, and good cartridges deserve the
“white glove' treatment. Photo by Charles
P Mills Studios, Phila., Pa.
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The importance of precision in quality control
and accurate playback for analysis
of sound, are the reasons MCA states...
“Stanton is totally reliable,we depend on it” .

Inspecting a metal mother in the Plating Department

£y -

3

MCA (Music Corporation of America) is one of the truly the small depenc on Stantor for every aspect of the record-
big ones in record production. Quality control in every producing operation. Each of the 681 Calibration Series is
aspect of their manufacturing, plating and printing is of  guaranteed to meet its specifications within exacting limits

crucial importance. That is why they use Stanton’s Cali-  and the most meaningtul warranty possible . . . individua
brated 681 Series, both in their quality control operation  calibration test results comes packed with each unit.
and in their playback for'analysis of audio quality. ‘Whether your usage involves recording,

They even go so far as to “‘use the needle to test the broadcast, or home ertertainment, your
Mother (Nickel) . . . and it stands the wear” choice should be the choice of the profes-

Throughout the recording industry, both the large and sionals . .the Stanton 681.

For further information write to: Stanton Magnetics, Terminal Drive, Plainview, N. Y. 11803

© 1977 STANTON MAGNETICS
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If your cartridge is

more than three years old,
don’t replace your

stylus!

Dcn'zget us wrong. Thare ¢ nothing wo's2
thar 2 aying wour recosds w t1 a worn stylus.
And -0 Jetter way to restare your cld unit & iis
origmadl Jlory #han a new d amonc.

But Far«ly, there have beer signifizart stridzs
mad=2 rezentiy in the phono cartridge field
And 12 new cartridges of tacay stand head
and shculders above even tae finest of a “ew
shor: y=ars aco.

Here s tae chcice: Get fresn—but autdated —
perfanznce with a rep acament siylus, or 317 oy
all th2 k2nefits of modern cartridge research
and den=zioprr2nt for just a few doltars more.
You' fmd thazyou can upcat2 you- system

for fa ess then you mightimegine. 1t's prooasly
the mo3= dramatic singl2 imgcrovemert you cean
MELCE

For ins:ance, Audio-Techniz=a offars Jnive-sel™
cartriiges eqt pped with a cenuine Shibala
sty us ard our uniquely eflective CLal IMagnat™
systen beginring at just $72.00 list. Or you can
repie-e sour ppesent ca-tridJe witk a fresh naw
Audia-Tachnica cartridge with high y-polisi-ed
elliotica tip fcr as little as $2£.00 list.

—-4& T ay

AT E AT12Sa AT1ZEa AT15Sz
$-=(C $75.00 $55.00 $:25.C0

Are thes= new models worth the d frerence®
Absclate y. Yo 'll be amaz21 et what you reer
from sodzy’s gzneration of phano cartridges
Improvec freqsency resdonse. Lower distortion.
Bette separat on. Less "eccrd wear. ~ruly
bet-es scund.

A new faudio-Technica ca-t-idge.
Your best vakse in hi-fi,

AUDID-TECHNICA U.S., INC., Dept. 38A , 33 Shiawassee Avenue, Fairlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.
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For fabulous

sound...
upgrade

both ends!

Its as simple as AKG.

Start with your records. They are expensive.
Treat them to the tender care of an AKG
PHONOCARTRIDGE. Its patented Trans-
versal single-point suspension provides
greatly reduced mass...thus a minute track-
ing force. Total performance features such
as: low intermodulation distortion, unex-
celled transient response, full frequency
range and unwavering depth (imagery)
perception, place themin a class above
other phono cartridges. There's a

range to choose from. Then. ..

finish with your ears. They are discerning
and critical, and will eventually drive you to
AKGHEADPHONES. Why not now? Each
model is bio-acoustically engineered, light-
weight, comfortable to wear. Take the
K-240. Its combination of microphone
derived transducers and “passive” dia-
phragms produce sound almost indistin-
guishable from the “real” thing. The K-140
retains some of the K-240 features and at
a mid-range price, provides hard-to-beat
stereo headphone reproduction. The K-40
is a more economical version of the K-140.
Listen to ours...before you purchase any-
one else’s. At your local AKG dealer.

OCOUSTICS | ...the mark of professional quality

PHILIPS AUDIO VIDEO SYSTEMS CORP
N AMERICA M| Y
91 McKee Drive. Mahwah, N.J 07430 . (201) 529-3800

Service/Warehouse:



Herman Burstein

Impedance Mismatch

Q. My two tape decks have input im-
pedances of 100 kilohms and 50 kil-
ohms. | wish to record radio broad-
casts. May | record into the tape deck
using the earphone jack of my tran-
sistor radio? | am concerned about an
impedance mismatch. —David Martin,
APQ San Francisco.

A. While | don‘t know the exact im-
pedance of the earphone on the radio
you are using, | am quite sure that it is
low compared to the input im-
pedances of your tape decks.
Therefore, you may safely make a con-
nection from the earphone jack to the
tape decks. | have done this a number
of times with satisfactory results.

Re-recording Noise

Q. How many times can sound-on-
sound recordings be made for one song
before there is a great amount of distor-
tion? —Preston  Schaffer, Brooklyn,
N.Y.

A. Distortion does not tend to rise
appreciably with successive sound-on-
sound recordings unless these record-
ings are made at excessively high
levels. What does tend to go up is
noise—about 3 dB with each record-
ing. Also, there tends to be a pro-
gressive loss of treble response from
the earlier recordings.

Tape Calibration

Q. My tape deck has a switch for
changing between conventional and
low-noise tape. As | understand it, the
switch just changes equalization and
doesn’t affect the bias. | have been con-
templating lowering the sensitivity of
the VU meter so that a VU reading of 0
dB would really be + 3 dB. | have been
told that | don't really have to drive the
tape with a higher input signal if | ad-
just the machine for the proper bias . ..
but this is not my understanding. Please
clear this matter up. — Thomas Arntson,
APO New York

A. Tape switches generally adjust
the bias in order to give the user a
choice between conventional and low-
noise tape. Sometimes the switch also
adjusts treble boost in recording. For
low-noise tape, more bias and less tre-

ble boost is required. Furthermore, for
low-noise tape the sensitivity of the VU
meter should be reduced about 2 to 3
dB so that it takes a stronger signal to
drive the meter to 0 VU. The proper
calibration of the meter is such that,
using the tape you plan to record on, a
400-Hz signal causes the meter to read
0 VU when the signal level is such to
produce about 1 per cent distortion on
the tape.

Static Electricity

Q. A peculiar problem has occured
to myself and two friends in recording
on high-output tape at a high volume

_ while rewinding the tape every few
seconds a spark jumps from the reel to
the tape deck. | realize that somehow
there is a static buildup on the reel that
increases until it is large enough to arc
over the machine’s ground. What
causes this buildup and do you think
this will cause the metallic surface of
the machine to become pit marked?
What can be done to remedy this situa-
tion? —Michael Smith, Middle Village,
N.Y.

A. | cannot give you a specific ex-
planation for the phenomenon you
describe except to associate it with the
tape material and conditions of low
humidity in the tape environment. |
doubt that this arcing will cause pit
marks, but it depends on the nature of
your machine’s metallic surface. To
alleviate this problem you might try a
ground between the chassis of your
tape deck and earth, or you might try
to conduct the electric charge on the
tape to chassis by mounting a strip of
aluminum or some other metallic foil
so that it contacts both the chassis and
the tape. Also, try increasing the tape’s
humidity by storing it for a few days in
a box with moist blotting paper.

VU Level Settings

Q. What is the proper VU meter set-
ting when recording on a low-noise,
high-output tape and on a standard
tape? If 0 VU is the correct overload
level for standard tape, would +3 to
+6 dB be the proper overload level for
the low-noise, high-output tape?—
Larry Scherer, St. Joe, Mich.

A. If the record level indicator is
properly calibrated for standard tape,
the maxium indication when recording
should be about 0 VU for standard
tapes and about 2 to 3 dB higher for
the low-noise tapes.

Peak Recording Levels

Q. Can you please give me an idea as
to the relationships between the Euro-
pean CCIR and the American NAB peak
recording levels and the readings given
by the VU meter? —R. Newbury, Ot-
tawa, Ont, Canada

A. In the U.S. the standard NAB
recording level is approximately that
at which a 400 to 700 Hz signal results
in 1 per cent harmonic distortion on
tape. However, the maximum per-
missable distortion is widely con-
sidered to be about 3 per cent and one
would think that the VU meters would
be set to read 0 VU at a signal level
producing 3 per cent distortion, since
this level is about 6 to 8 dB above the
signal producing 1 per cent distortion.
But the VU meter is an average-reading
device rather than a peak-reading one,
and on brief, strong signals it may read
substantially below the true signal
level. Therefore, a margin of safety of
about 6 to 8 dB is provided in
calibrating the VU meter, though it is
generally set to read 0 VU for a signal
producing about 1 per cent distortion.

European practice is to use meters
that, as | understand, are closer to
peak-reading devices than average-
reading ones. Thus, they could be set
to read 0 VU for a signal that produces
about 3 per cent distortion on the
tape-—in other words, for a signal
about 6 to 8 dB higher. Apparently, the
European standard ‘level (CCIR) hasn’t
gone all the way in this respect. They
have, as | gather, elected a standard
recording level about 4 dB higher than
the U.S. one, hence the two standard
levels reconcile within 2 dB—not a
profound difference.

If you have a problem or question on tape recording,
write to Mr. Herman Burstein at AUDIO, 401 North Broad
Street, Philadelphia, Pa. 19108. All letters are answered.
Please enclose a stamped, self-addressed envelope.
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Scotch

!’ MASTER 11

90

A

BUY ASCOTCH MASTER CASSETTE
AND WE'LL BET YOU A DOLLAR YOU'LL BUY ANOTHER ONE.

Scotch® Master™ Cassettes. They're the

line of cassettes with a different tape specifically
engineered for each bias switch position.

And weTe so certain they’ll deliver true, pure
sound like never before, that we're making
you a very unique offer.

Here’s the deal. Buy a Scotch
Master Cassette and mail us proof of purchase
(the word “Scotch” from the insert card)
along with the coupon available in this ad or at
participating dealers. We'll mail you back
a certificate good for one dollar off on anybody’s
cassette, redeemable at participating dealers.
That’s right. Anybody’s cassette.

We'e betting that “anybody’s
cassette” will be another Scotch Master
Cassette because we know that Scotch Master
Cassettes are an exciting development in
tape quality. And we have the specs to prove it.
But if you don’t agree. the dollar is yours
to use for any cassette you think is better.

So take advantage of us.

You've got nothing to lose. 3m
And at least a dollar to gain. COmPANY

Scotch Master Cassette Offer.
To receive your dollar value certificate. just send this coupon
along with the word “Scotch™ from the side panel label of a Scotch
Master I, Master 11 or Master 1il Cassette package to:

Scotch Master Cassette Offer

1 Industrial Drive, P.O. Box 2880

Maple Plain, Minnesota 55348

Name_ ——— S S
Address.____ 0000000000000 -

City_ - State— Zip_

This coupon or proof of purchase may not be mechanically
reproduced and both must be mailed together. Limit one refund

per coupon. Offer expires April 30. 1978. Allow 410 6 weeks for refund.
Offer void where prohibited. taxed or otherwise restricted by law.

This Mail-in Coupon is not redeemable at your retailers.

SCOTCH RECORDING TAPE.
THE TRUTH COMES OUT.

Enter No. 48 on Reader Service Card




Edward Tatnall Canby

Visions! Practicalities. If in these
last months | have written about light-
guide communications, the laser disc,
digital audio, even out-tront binaural,
then these are areas we must keep tabs
on if we are to have a useful perspec-
tive on the present and a teel tor the
future These things offer the possibili-
ty, even the certainty, of tremendous
improvements to come. But the pres-
ent is with us, and it is jammed full of
equal marvels—marvelous because
they are practical = ;
and actually exist,
which is a triumph in
itselt Birds in the
hand! A state-of-the-
art production amp-
litier, if you are feel-
ing nowminded, is
worth any dozen
future visions.

And then there are
the tittler im-
provements along
the way  Modest,
unspectacular but
often vital for those
who listen to a lot of
hi fi

Visions It | sug-
gested rhetorically
that light-guide com-
munication might
signal the end of
electronics, | meant,
rather, the end of ex-
clusively electronic
circuitry. The elec-
tron is now joined by the photon of
light as a basic communicative entity.
The two techniques, however, are so
closely related that obviously they will
work together, or separately, each to
its own best uses, as in the present
pioneer phone installation. And if | en-
thused over light-wave bandwidth, so
incredibly vast, then | could have add-
ed that sequential digital techniques —
passing those flying bits around in
regular sequences into n different
outlets —will be the normal light-wave
usage, as it definitely is not in much
present standard electronic com-
munication, notably via records and
radio. There, we have long since split
our skimpy bandwidths into simultan-
eous segments, each under-nourished
and with the barest of margins around

the edges—we couldn’t help it. Band-
width poverty. And yet look what we
have done, even so! That's the triumph
of it. Don’t throw out your FM tuners
and your non-light, non-digital hi fi
quite yet. And hang onto your LPs. Or
else you might have some long years of
total silence, before those fancy vi-
sions become practical.

As for binaural-out-front, it is not as
visionary as you might think, though in
truth this is one of those intellectual

challenges that just has to be faced up
to, because it s there. Practically
speaking, there is a more mundane
aspect, maybe even for profit. Mind
you, our visual communications
always come to us from out front,
whether for entertainment on stage,
screen, TV, just plain walking around,
or reading the newspaper So if
reproduced binaural sound, two-eared,
two-miked, can somehow be persuad-
ed to conform to the out-front law ot
the two eyes, then we might have
something. My experiments may have
been “pretty primitive” (reader com-
ment) but | did it. Why do you think
there is so much expensive work going
on at such outfits as Sennheiser in Ger-
many and JVC in Japan? Shall we say,
for potential practicalities? | think so.

Audio Surprises

... And then there are the little im-
provements, | love to savor them. My
cyclical home sampling of updated
equipment often brings me pleasant
surprises. With an endless oversupply
of records to be played and a weekly
taped hour of radio program to fill up,
| can be very practical in respect to the
equipment | use. The slightest failure
or clumsiness and, especially, any
tendency towards malfunction or
maladjustment can
drive me nuts. As the
woodchuck  said,
while eating up my
chrysanthemums, |/
have work to do. Let
me get on with it.

Like today, when
in the last two
minutes of an hour-
long radio tape, the
reel support plat-
form on the left side
of my recorder slip-
ped down a peg on
its motor shaft and
the reel suddenly set
up a hideous scrap-
ing sound against
the tension arm. |
swore so loudly (into
the mike) that |
couldn’t erase the
sound and had to
cut out a piece of
tape. It shouldn’t
happen! An unwisely
designed set screw, inaccessible
without removing the entire upper
chassis from its box. Please—not in the
middle of a session! | tried everything,
just to get those two minutes done and
out of the way—lifting the reel with
my fingers (it slowed down and my
voice went falsetto in the playback),
jimmying the reel holders, bending the
aluminum flanges out of the way—no
go. | ended up with a square of cor-
rugated cardboard cut to fit under the
reel as a temporary crutch, but you
should have seen the skew of the tape
when | finished. Lopsided. But no
scraping.

I do not use a home-type turntable
for radio, no matter how fancy. You
can’t. For this job you need torque, to
keep the table turning at speed while

AUDIO e March 1978



Nikko Audio Puts it All Together
for Your Professional Component System

Nikko builds more than outstand-
ing professional components and
separates. And for good reason.

Firstly, we don't thinl stereo
gear of any sort should be spread
willy-nilly over the studio.

Secondly, we've created these
designer-crafted hand-rubbed
walnut veneer equipment raclss.
And in keeping with our profes-
sional atfitude, two of the hard-
wood cabinets are 19-inch
standard width.

Thirdly, we've made it possi-
ble for you to assemble three
fantastic custom paclkages to
fit the cabinet of your choice.

End of commercial on
cabinets.

We now invite you to read
about a few of Nikko Audio’s
newest electronic products.

As with every Nikko Audio
product features abound in
the NT-850 (far top), an AM/
FM stereo tuner.

A switchable (normal/nar-
row) IF band and advanced
circuitry are employed to in-
sure low distortion, signal
stability, maximum stereo
separation and outstanding
reception.

Below the tuner is the NA-
850 integrated stereo amp-
lifier. It delivers 60 waitts,
confinuous power output,
minimum RMS per channel,
driven info 8 ohms from 20
to 20kHz, with no more than 0.05% THD.

Take a hard look af the cabinet below with the
Gamma | stereo FM broadcast monitoring tuner. A
simply remarkable product.

It has a switchable wide and narrow IF stage for
low distortion, high sensitivity (1.8uV) and the ability
to pull in distant stations with clarity.

Nilklko Audio’s ultra-slim stereo preamp, the Beta |l
has both an input equalizer and amp circuit powered
by independently regulated voltage supply to help
eliminate interference distortion. There is no end to
its professional features.

Each dual power supply on the Alpha Il power
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amplifier has dual filters to elimi-
nate channel crosstallk and improve
stereo separation. Exterior heat
sinks keep the amp running cool,
necessary when it delivers 110
watts per charnel, continuous
power output, minimum RMS into
8 ohms, from 20Hz to 20kHz,
with no more than 0.03% THD.

The heavyweight of the new
Nikko Audio professional gear is
the Alpha | basic stereo power
amplifier, shewn in the bottom
cabinet.

However, there is nothing
really basic internally about the
Alpha . It uses a 3-stage Dar-
lington direct-coupled OCL,
pure-complementary quad-

ruple push-pull circuit, rarely
found on anything less than
exofic amp circuits.

The Alpha | delivers 220
watts per channel, continuous
power output minimum RMS
per channel into 8 ohms from
20Hz to 20IkHz, both channels
driven. THD is 0.08% .

The revolutionary Beta | pre-
amp's cirauitry consists entirely
of high-voltage FET’. It's a
mate to the Alpha | and is DC
and non-coupling for better

frequency response.

The Gamma | stereo FM
tuner also.appears in the
lower ccbinet below the
Beta | stereo preamplifier.

Now, that's enough product

and specs to satisfy the most discerning audiophile
and professional .

Ask your Nikko Audio dealer for a definitive tour

of the new Nilkko product line.

Nikko Audio

For those who take their stereo seriously
Nillko Electric Corp. of America

16270 Raymer St., Van Nuys, Calif. 91406
(213) 988-0105 ©Niklko Audio 1977

In Canada: Superior Electronics, Montreal, Quebec
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you hold a record on cue with one
finger. Years ago | bought a sturdy, old
heavyweight from England, the famed
Connoisseur table and one of the best
of its day; it still works perfectly. Old-
tashioned, big rubber rollers driving
the rim, a mechanical gearshift and,
believe it or no, a mechanical friction
system for setting exact speed —which
never talters, even after many years of
service. And the rumble is reasonably
low. Not all genius engineers live in the
present.

But out in my living room, condi-

tions are different, it just as demand-
ing in a businesslike sense Critical
fistening, no background music, unat-
tended, plenty of sustained driving, so
to speak, with frequent lane changes —
from band to band, side to side, album
to album, back to the beginning, back
to the middle, and so on. Handling,
then, is all important for the lving
room player, and any little design
clumsinesses or proness to malfunc-
tion can be really exasperating. Like
the manual table | had for awhile some
yvears back. It had a new convenience,
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The Distinction Series was developed for the
discriminating listener who demands equip-
ment meeting the highest standards of audio
technology. For further information, see
your dealer or write:

8909

SA 2 Power ampllfler 221 watts/ch., min. RMS into 8¢, 1 Hz-20 kHz, THD Q. 05%

The Distinction Series
Somc excellence created by @ crown
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ENSTINCTION SEMNES AMSLISER

crown

1718 W. Mishawaka Road, Elkhart, Indiana 46514

Enter No. 11 on Reader Service Card

automatic shut-off Fine —but it would
not allow me to play any inner LP
band. It just grabbed the arm from my
hand, each time | tried, and obstinate-
ly returned the arm to rest. No
recourse but to play the entire side
from the beginning. Clumsy design.
Things like slow action, variably
wrong drop points (even after adjust-
ment), miscalculated anti-skate (it still
skates), too-light point pressure (cor-
rect, but the stylus tends to hop over
small obstructions and land in a dif-
ferent groove), resonances of all sorts
between table, base, arm, cartridge,
loose floorboards —all these can cause

.chaos in any active living room. | bless

the table that leaves me in musical
peace. Even if | have to start and stop
the thing by hand.

Floorboard Flutter

Thus, | used the original AR manual
table for years for this very reason.
Also, of course, because of its ex-
cellent performance characteristics—
just so long as | remembered not to
step on the famous “Canby Loose
Floorboard”” (It was once apoc-
hryphally rumored that an early AR
redesigning resulted from that very
floorboard. | never believed it.) When
eventually the little AR motor spindle
was accidentally knocked into a flutter
that made pianos sound like guitars, |
took the chance to move on to a suc-
cession of much newer tables, out of
sheer curiosity as much as anything
else. To see what had happened in the
meantime.

My very first was a total automatic,
a big change and a real laugh. Say no
more—it is an excellent table, if awful-
ly complicated. It acted up immed-
iately —turned out to have a bent part
inside, nothing serious at all. But what
zany results! I'd show it off (on an old
record) just for kicks. Until two genius
friends came along and fixed it for me.
So help me, here’s what that bent
mechanism did. Trip the lever and the
arm rose up majestically, swung over,
dropped the stylus at the extreme
outer edge of the record — then dragg-
ed it across the grooves to the middle,
whereupon it lifted up again, high in
the air, and dropped it a second time.
Insane.

Once fixed (the bent part unbent), it
worked like a charm in all its complexi-
ty for a long time. Until one day the
machine decided to convert to 45 The
33 speed just wasn’t there any more.
Now in any of the old two-speeds or
three-speeds or four-speeds, this would
have been a simple mechanical pro-
blem, maybe a stuck puck or the shift
mechanism a bit off. No longer! | call-
ed in my geniuses but this time they
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TRUTH IN
LISTENING

Or faithful reproduction.

Or flat energy response.

We at AR simply call it
“truth in listening,” and when
~ you think about that you
| realize it’s what high-fidelity is
- all about.

. Andit’s one of the reasons
. the hottest new name in
‘l speakers seems to be the one
S you've knowr: for so many
S ¥ years: AR

.  Because we've made some
changes, always remembering
that “truth in listening” made
us what we are today.
We've refined
styling.
We've added new
models so that the
ones you see here
cover the market from about
$65 to about $450.

We've improved power-
handling with revolutionary
liquid-cooled drivers.

And if all this sounds good,
.| ask about the AR warranty on
3 | performance.

You’ll like what you hear,
and that’s a promise.

For information and “specs”
pick up our new catalog from
your high fidelity dealer or
write to us at the address below.

3 - { 1
| e ) — | Callitaccuracy.
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9™ TELEDYNE ACOUSTIC RESEARCH

10 AMERICAN DRIVE, NORWOOD. MASSACHUSETTS 02062
(NCANADA: A.C. SIMMONDS & SONS LTOD

©1977 TELEDYNE ACOUSTIC RESEARCH
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FOR
EVERY
SYSTEM
WORTH
MORE THAN

$500

14 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-
mentin 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 Sugar Hollow Rd., Danbury,Conn.06810

High Definition Phono Cartridges

Enter No. 41 on Reader Service Card

were baffled. Nothing could persuade
that machine to play at 33. Since | was
not about to convert myself to 45, we
shipped it back to its parents.

Automatic Accolades

I have never had use for a changer,
not being temperamentally suited to
that kind of programming, but | do en-
joy an automatic shut-off, if it works.
One of our minor miracles today is
that they do work Always a clean stop
after the end ot the music (some old
ones tripped too soon), and yet it is
astonishingly hard to provoke them in-
to grabbing the arm out of your
manual-play hand, even right to the
last groove For that, | have more
thanks than for a dozen hier ti
amplifiers. As for automatic turn-on,
that is less vital. After all, I am right
there at the table, and it takes but a
moment to start the record manually.
Faster, too.
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| suppose most people don’t mind,
but I am all impatience, just watching
that slow, stately progression of arm
from rest position, out and over, then
down ever so slowly. Like waiting for
an obstinate red light. Silly. But when
the stylus hits the wrong spot, | switch
to manual in a hurry. After all, the
automatic makers face big problems in
record variability and so on. And | can
think faster than their machines. A ma-
jor problem in this respect is the round-
ed slant now built into the record edge
where the lead-in grooves begin. Good
idea; it preserves the main record sur-
tace when discs are stacked. But too
many styli, landing on that raised por-
tion, just skitter sidewise downhill and
into the music with accompanying
plops and squawks. Or, if muted, with
missing music. The solution? Use
manual start. Easy.

Two more improvements before
space runs out. | am delighted by the
new and easy speed adjustments, com-
plete with strobe, which are found on

almost all recent tables. Big advance!
Older audio people will recall that
home players used to have fixed (non-
adjustable) speeds—and very many of
them ran fast, irrevocably. Whether the
idea was to compensate for wear, | do
not know (most wear in mechanical
drive does not affect pitch); more like-
ly, they had to count on a slowing
down under a full stack of records.
Anyhow, this drove my musical ear
crazy and you could often find me
desperately grinding a heavy file
against a motor spindle, trying to
reduce at least one speed to proper
pitch. It helped, but | was outraged

Just the same.

Synchromesh Speeds

No more. The present modest speed
adjustments are exactly right for tun-
ing, to pianos, other records and what-
not. You don't need much. And it is
reassuring to know you are right on the
beam, via the strobe, when you want to
be right. Really a profound improve-
ment for music.

Finally, I think that the synthesis of
the old manual player and the changer
into the modern automatic is a superb
improvement in music-minded han-
dling, with the values of both types
and very few of the old faults. In par-
ticular, | find it wonderful that on my
present automatic, the Technics
SL-1350 direct drive, | have an unob-
truded choice to start either all
automatically or totally manually —
and no grabbing of the arm out of my
hand. Pick up the arm off its rest, the
motor starts. Put the stylus down and
the music plays. Beautiful Or, without
any changes of control setting, flip the
lever and the entire operation is done
automatically. This, after generations
of players that would NOT do it, year
after year, model after model! | call
that real progress.

O yeah, briefly one more. That loose
floorboard. At last, it has been tamed,
by those new stubby spring legs that sit
under the four corners of your table,
looking like fat stilts. Or MclP’herson
struts. They work! Unbelievable My
Technics has four of them under it and
never skips a groove. Atter all, what
good is all your fi if your table jumps.
It does happen, and especially in wood
frame houses and most especially in
old ones. They have their vibes, they
shake at very low frequencies when
you walk around, and they can joggle
your table in ways that no human
stylus can withstand, no matter how
nicely tuned and resonated If your
table is springless, Audio-Technica
sells them, to fit any old table GCet
some springs and be happy A
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Yes, the new Dual 604 is direct drive.
Now lets talk about something really important.

You may have noticed that most turntable stories
begin and end with the drive system. The tonearm is
more or less an afterthought.

But not with Dual. Because the tonearm can mzke
a big difference in how records sound and how long
they last. Which is why Dual is very serious about
tonearm design and performance. And wny we can
be very serious about tonearms in our advertising.

Let's consider the 604 tonearm.

The straight-line tubular design provides maximum
rigidity with minimum mass. The four-point gimbal
centers and pivots the tonearm precisely where the
vertical and horizontal axes intersect. And the counter-
balance houses two specially-tuned anti-resonance
filters that absorb parasitic resonances originating in
the tonearm/cartridge system and chassis.

Operation is semi-automatic, with another unigtig

Dual difference: the mechanical sensor. Switch it in
and you feel when the stylus is positioned precisely
over the 12" and 7" lead-in grooves. At the end of play,
the tonearm lifts and returns to its post, and the motor
shuts off. Automatically.

Now let's talk about the direct-drive system. It
employs a newly developed DC electronic motor, with
speed regulated by a CMOS integrated circuit and
digital reference circuit. Speed accuracy is within
0.001 percent. Wow and flutter are less than 0.03
percent, rumble better than 70 dB. As with any great
drive system, that's far beyond audibility.

But the important story with any turntable i1s simply
this. The drive system merely turns the record. It's the

tonearm that plays it.

Dual 604, semi-automatic, less than $260. Dual 621, fully automatic plus continuous
repeat, less than $300. Both with base and cover. Actual resale prices are determined
individuaily and at the sole discretion of authorized Dual dealers

For the life of your records
United Audio, 120 So. Columbus Ave., Mt. ¥ernon, NY 10553

Enter Mo. 14 on Reader Service Card
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Bert Whyte

In last month’s column | related how
digital recording technology was the
dominant feature of the 58th AES con-
vention. The shock waves of this
development have been reverberating
through every sector of the audio in-
dustry. For the next few months, you
won’t be able to pick up an audio or hi-
fi publication that doesn’t feature an
article on digital recording. In audio
engineering labs everywhere, a
massive rethinking of audio design and
reshuffling of production priorities is
taking place. Even this early in the
game, engineers are beginning to
realize that digital recording is going
to require that virtually every link in
the recording chain be “digitized” if
the full potential of digital recording is
to be achieved.

Sound waves will still impinge on
microphone diaphragms, but the mike
pre-amp will be digital, as will all the
myriad circuits and functions in the
recording console. Digitized signal
processing devices will give recording
engineers undreamed of flexibility.
John Woram, writing in his “Sound-
waves” column in the Dec. 17th issue
of “Billboard,” in a follow-up story on
digital developments at the AES con-
vention, points out the limitations of
present analog equalizers, especially
in the areas of high-level equalized
signals causing tape saturation and
phase shift. He notes that with a digital
equalizer, even the most drastic use of
it will simply change the bit structure

“the number stream’”” = and level
and phase will not be affected. John
also points out that equipment to
manipulate various psychoacoustic
phenomena of sound localization, in-
cluding devices like the “bi-phonic”
and "'Q-biphonic” processors which
depend on relative phase manipula-
tion, will be infinitely more effective in
digitized versions. It is clear the digital
revolution has begun, and there are
some exciting years ahead as the audio
industry makes its gradual transition to
digital technology. In the meanwhile,
returning to the practical realities of
the present audio scene, here are some
interesting items that caught my eye at
the 58th AES convention.

More and more companies seem to
be getting into the production of
specialized measurement equipment.

Ivie Electronics of Orem, Utah,
created quite a stir last year with the
introduction of their tiny hand-held
audio spectrum analyzer and sound
level meter, IE-10A, and companion |E-
20A pink noise generator. The [E-10A
shows SPL and full-octave frequency
response with an LED grid with 1-, 2-, or
3- dB display ranges. Up to 140-dB SPL
can be measured, there is an output for
connection to a scope or a chart
tracer, and the unit is powered by
rechargeable ni-cad batteries. Ivie was
kind enough to send me one of these
units, and | have found it invaluable
for many acoustic measurements. Not
the least of which was the checking of
peak SPL in Avery Fisher Hall (Mahler
5th, triple fortissimo, first balcony seat
approximately 55 feet from stage was
102 dB) and Carnegie Hall
(Shostakovich 7th—"Leningrad Sym-
phony,” triple fortissimo, orchestra
seat approximately 65 feet from stage
was 105 dB). Now Ivie has outdone
themselves with the introduction of
their IE-30A Audio Analysis System. It
is somewhat larger than the previous
unit, but at 8 X 3-% X 2-% inches it still
is eminently hand-holdable. The 1E-30A
now offers real-time, Vi-octave
analysis from 25 Hz to 20 kHz in 30
ISO bands. Display is via the same LED
grid as on the IE-10A, and the '3- oc-
tave display can be weighted with “A "
“C,” or flat filters. The sound level
meter portion of the unit now provides
Fast, Slow, Impulse, and true rms Peak
readings. Really outstanding on a unit
of this size is that it has dual involatile
memories that will store or ac-
cumulate data (which incidentally will
“remember” data for weeks, even with
the IE-30A switched offt)and an “alter-
nate” selector button for comparing
memory data with the real-time
display. The IE- 30A even has a gated-
mode operational feature which can
sample and store any signal pattern us-
ing remote digital commands. Start
and stop times of the sample can be
controlled to help in the analysis of
reflections and room resonances in
time-delay spectrometry. There are
many other features, such as the use of
the IE-30A for equalization and align-
ment of tape machines (the 1E-10A will
do this too, but the Y-octave display
of the IE-30A gives better resolution of

the interaction of equalizer circuits)
which we will delve into in a full
review of this fascinating instrument.

Studio recording engineers, who
must get cockeyed looking at up to 24
VU meters in their multi-channel
mixes, will get aid and comfort from
the new “Vidigraf” bar-graph display
generator, Model 970 from United
Recording Electronics tndustries. This
generator operates into any N.T.S5C
standard video monitor, or with an in-
expensive accessory, into any black
and white TV set. The generator can
produce 16 or 32 simultaneous VU
channels, with standard VU ballistics
and adjustable 0 VU reference and a
30-dB dynamic display range. In addi-
tion, the Model 970 can give real-time
frequency spectrum display on 1SO
¥yrd-octave frequencies. It is possible
to simultaneously display 16 VU chan-
nels plus 15 bands of frequency spec-
trum and one composite level of the
full spectrum as an aid in adjusting
equalization and frequency balance.
One can also display 16 VU channels
plus 16 channels of automation con-
trol voltages. The unit has built-in pro-
grammable character generators,
which eliminates the need for screen
overlays and masks. Input capability is
from d.c. to 20 kHz, from balanced or
unbalanced sources. The whole idea of
this device is, of course, to help the
recording engineer concentrate his at-
tention to multiple VU levels in a
relatively compact screen area, rather
than have his eyes jumping all over the
usual wide horizontal array of VU
meters on a typical console. With
another new product shown at the
AES, UREI joins Lexicon and Eventide
in offering a digital delay line, Model
927. The device has a 4K by 14 bit
static memory, no pre- or de-emphasis
used, and the dynamic range is better
than 90 dB. While the Model 927 is
primarily for wuse in sound-rein-
forcement work, with delay adjustable
in one millisecond increments from 0
to 127 milliseconds, URE! stresses the
application of the unit for simulation
of early reflections to feed into typical
reverberation devices.

Barclay Recording and Electronics,
of Narberth, Pa, one of the most
elaborate hi-fi emporiums anywhere,
run by that affable neurosurgeon Clay
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To obtain superior overall listening characteristics from a loud-
speaker system, it is critical for the sound to progress smoothly
from bass to midrange to treble. In order to achieve the smoothzs
possible transition, most designers have purposefully limited
ultra-low bass response.

That's why supplementary subwoofers are becoming increasingly
popular. And that's why you're thinking about a subwoofer.

The no-holds-barred way to extend the range of your system is to
bi-amplify the low end with an electronic crossover and an
additional amplifier.

The problem

The problem has been that this required routing the signal through
circuits which produce electronic distortion, degrading listening
quality.

This problem no longer exists.

The solution
The Dahlquist DQ-LP1 crossover is a simple but elegant soluticn.
It combines an electronic circuit for the low bass output and a
passive circuit for the frequencies above the crossover point.

Thus, the upper range emerges pure and undistorted, with no
alteration whatever of clarity and depth imaging.

How has the DQ-LP1 been received? Without exception, the
reviews haven’t simply been good — they’ve been enthusiastic.

The DQ-LP1 delivers utterly clean performance through variable
frequency clectronic low-bass sections with 18dB/octave slopes;

3 cascaded stages, with staggered time-constants for non-ringing,
low phase-shift curves at any frequency setting; completely passive
high-pass sections easily adjustable to give you any desired bass
rolloff frequency, but with no effect on midrange and high fre-
quency quality. The DQ-LP1 features independent adjustments in
each channel to compensate for room placement; separate output
circuits for stereo and mixed center-channel bass modules,

level controls and instantaneous

AB com-
parison
switches.
Wrrite to
us. We'll
send tech:-
nical in-
formation .
aboutthe DQ-LP1 and
the less expensive DQ-MX1, a
fully passive crossover. We'll also tell you
about the supplementary subwoofer you ought to be
thinking about — our own DQ-1W.

DAHLOQUIST
27 Hanse Avenue, Freeport, New York 11520
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Barclay, is a surprise entry into the
measurement instrument sweepstakes.
They were showing their Badap One
Audio Micro Computer for simul-
taneous peak and average real-time
analysis on a 21-inch N.-T.S.C. color
monitor. The device has an 8000-bit,
random access memory for multiple
data storage and synthesizes its own
graticules and display labels. Mono
display is standard, with stereo display
optional. Among applications listed
for this prototype unit are Y3-octave
real-time analysis, peak versus average
mixdown control display, tape
recorder alignment, and cartridge and
tonearm alignment.

| can't leave this section on
measurements without mentioning a
publication that recently was sent to
me. Entitled “Spectrum Analysis—
Theory, Implementation, and Applica-
tions,” issued by Rockland System
Corp., 230 W. Nyack Road, West
Nyack, N.Y. 10994, this is an invaluable
guide for those who are not conversant
with the mysteries of Fourier
transforms and spectrum analysis.
Written in a very lucid style with a
minimum of mathematical hiero-
glyphics, this is the best explanation of
this complex subject I've ever read.

There usually are new microphones
shown by various manufacturers at

=

We havel At Keith Monks,
we've created a new technology
that allows our tone arm top
sections to be changed at will.
For the first time, you can
alternate cartridges without
re-mounting and re-balancing.
You see, there are no friction-
causing lead-out wires from our
top section to our base.

So if you're really choosey
about which cartridge you might

‘ﬁwant touse, give yourself

aninstant choice. Buy extra
top sections, pre-mount your
alternate cartridges, and play!
That's why we call it a flip-top
tonearm

Our flip-top feature isn't
the only thing we're enthusiastic
about. Qur other design
accomplisnments are just as

ST = MOMIKS
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42 Tiffany Place, Brookiyn, New York, 11231 « (212} 596-3460
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Or, who ever heard of a
“Flip-Top Tone Arm”?

exciting. The low mass, precision
damping, record pampering
cuing, and magnetic anti-skate
features — combined with

a suggested retail price of
$149.95 —make our tone arm
about the most astonishing
component value in today's audio
market. At any price, we have
surpassed the performance levels
of other tone arms by an audible
difference — and that’s the
difference that counts.

You'll
want to
know where -
this indispensible
component can be round. That's
easy. See your local Keith Monks
Audio dealer.

any AES convention, and the 58th was
no exception. However, things were a
bit different too, as we may be seeing
the beginnings of a trend back to
microphones suitable for the recording
of classical music in the M-S (cardioid
and figure eight) and Blumlein (coinci-
dent pair of figure of eight) techniques.
There has been a mini-revival of the
Blumlein techniques in England, and,
in fact, in my recent recording of Ar-
thur Fiedler and the Boston Pops, | did
a Blumlein experiment.

AKG has plunged rather boldly into
this area. They were showing their
C-424 FET quadraphonic microphone,
which is really two of their well-known
CK-12 units, each providing two car-
dioid characteristic outputs. One
CK-12 is fixed to the main housing, the
other swivels through 0-180 degrees.
The AKG C-422 FET stereophonic mike
has also two CK-12 capsules, one ad-
justable to 0 or 45 degrees in reference
to the main housing, the other
rotatable through 0-180 degrees. Each
capsule is remotely adjustable to nine
patterns from omni through cardioid
and hypercardioid to figure eight,
which, of course, allows plenty of
latitude for M-S or X-Y recording
techniques. A unique feature of this
mike is the provision of two LEDs, each
lined up with the inphase axis on each
corresponding capsule, to aid in lining
up the capsules in distant miking situa-
tions. Another AKG stereophonic mike
is the C-34 condenser, which is based
on the C-450 modular mike system. As
with the other AKG stereo condenser
mikes previously described, there are
twin capsules one fixed and one
rotatable 0-180 degrees. Here too each
capsule is remotely controlled for nine
different patterns. Rounding out the
AKG line-up of stereo condenser mikes
is the C-33, a fixed cardioid pattern in
each capsule and really a less expen-
sive version of the C-34. When these
new stereo mikes are available, | will
do some M-S or Blumlein recordings
with them and report on the results.

Needless to say, as always there are
many new items at an AES convention,
but the digital revolution overshadow-
ed everything, and the items above
sparked my interest.

It is unfortunate that we will have to
end this report on a tragic note. Dr.
Peter Goldmark, inventor and ““father”
of the long-playing, 33%-rpm record
and the guest speaker at the 58th AES
Awards banquet, was killed shortly
thereafter in an automobile accident
on an icy road. Much of what we have
today in the recording business and in
audio is the result of his pioneering ef-
forts, and we can ill afford to lose men
of his stature. A
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youll ever own. | -

Yours to examine FREE for 15 days.

25 FACT-FILLED CHAPTERS
ARRANGED IN “EASY-TO-FIND”
QUESTION AMD ANSWER FORM

« Basic Principles of Sound

» Acoustics, Studic techniques, and
Equipment

» Constant-Speed Devices, Mators, and
Generators

¢ Microphones

* Attenuators

¢ Equalizers

* Wave Filters

e Transformers and Coils

e Sound Mixers

« VU and Velume Indicator Meters

e Vacuum Tubes, Transistors, and Diodes

* Audio Amplifiers

» Disc Recordirg

e Cutting Heads

« Recording and Reproducing Styli

» Pickups

Magnetic Recording

Optical Film Recording

Motion Picture Projection Squipment

Loudspeakers, Enclosures, Headphones,

and Hearing Aids

* Power Supplies

¢ Test Equipment

» Audic-Frequency Measurements

« Instaliation Techniques

« Generzl Information, Charts and Tables
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Be our guest. Examine the AUDIO
CYCLOPEDIA free for 15 days. You'll find
out why it is considered the most compre-
hensive and authoritative bock ever written
on the subject. And you'll get a FREE $3.50
borius book to keep no matter what!

The AUDIO CYCLOPEDIA is literally a ore-
book audio library. It has long been con-
sidered "the bible" by amateur stereo buffs
as well as professional technicians. That's
why you'll find it in constant use not onty in
home workshops and at stereo centers, but
also in recording studios, broadcast booths
and concert halls.

This giant reference book is over 3" thick,

FREE-BOOK
FREE-TRIAL COUPON

and packed with 1,757 illustrated pages. It
features 3,645 questions and answers and
z 50 page “instant-find" index for subject
identification, It is truly the kig one in audio
electronics and it puts all the information
you'll ever need right at your fingertigs,
chapter by chapter.

Send for the AUDIO CYCLOPEDIA today.
If you don't agree that it's the most impor-
tant piece of audio equipmeant you own,
just return it within 15 days. You won 't owe
a cent. And no matter what you decide.
you'll get a free $3.50 copy of The ABC's of
7ape Recording to keep just for mailing

the coupon.

= S 0 S S S S 0 0 B 0 -

Yes, please rush me the AUDIO CYCLOPECIA
(#21455) for my free trial. | understand if not
completely satisfied, | may return it within 13 cays,
and owe nothing. Otherwise, it's mine to keep for
only $39.95 plus postage and handlirg and local
taxes (where applicable).

And, whatever | decide, a copy of “The ABC's of
Tape Recording” (valued at $3 §0} is ming free!

Nzme - -
Address R _
City I I —
State  Zp S
Save postage & handling costs. Full / Mail to Audel
payment enclosed (plus tax where { 4300 W 62nd Street CT39B
applicable). 15-day return privilege ) Indianapolis, Indiana 46206
still applies. ® A Division of Howard W. Sams & Co.. Inc
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Audioclinic

Joseph Giovanelli

Ohms per Volt

Q. | need a way to find out the ohms
per volt rating of my voltmeter. The
manufacturer is now out of business, so
I cannot check there. —Michael D.
Snyder, Pittsburgh, Pa.

A. A simple wav to determine the
“ohms per volt” of your voltmeter is to
set this meter to its lowest d.c. range
and with another meter measure its
resistance. Should it happen that this
lowest range is one volt, you will have
yvour answer directly. However, if the
full scale indication is something other
than one volt, such as 1.5 volts, then
divide the resistance by the 1.5 volts.
This will be the answer in “ohms per
volts.”

Large Midrange Speakers

Q. Do you approve of a wide- range,
15-in. speaker for use as a midrange
(700 to 5,000 Hz) speaker?—Robert
Watson, Dover, Del.

A. In general, | would say that a 15-
in. speaker used as a midrange unit
would not be acceptable. While it is
true that some 15-in. speakers will
produce an output up to 5 kHz, this
range beyond a few hundred Hertz
tends to be colored. Smaller cones
vibrate more easily at higher
frequencies, so will work better; also
smaller speakers produce less
“beaming” of the higher frequencies
than a larger one.

Record Changer Repairs

Q. | have a problem with an old
record changer. the platter spins
normally until the record is over, but
the unit does not complete the change.
The platter slows down and stops, then,
given a little push, it begins to turn
again and complete the cycle. In an
effort to solve the problem, | took off
the platter and cleaned it . . . | also
cleaned the idler and drive wheel.
When | put it all back together again
and turned it on, there was no dif-
ference, it acted the same way. What
can | do?—Doug Stadler, Allison Park,
Pa.

A. What kind of solvent did you use
to clean the parts? Alcohol is probably
the best solvent for this purpose as it
won't damage the rubber parts as
some other solvents will Clean the
motor shaft “steps” as well as the
inside rim of the turntable and the

rubber drive idler. If this cleaning
doesn’t improve the operation of the
changer, very lightly sandpaper the
idler to roughen it up a bit. It is
possible that it has become glazed so
there is insufficient friction to
maintain good drive during the loading
that occurs during the change cycle.
There is also a compound called “No
Slip” which may be used on rubber
wheels to increase friction.

There should be a spring associated
with the idler which pulls the idler into
the space between the turntable rim
and the motor shaft If this spring is
loose or missing, pressure may not be
sufficient to bring about adequate
drive at the time of increased loading
during the change cycle.

Finally, remove all the old grease
and oil from the changer portion of the
mechanism. Here a more powerful
degreasing solvent, rather than
alcohol, should be used. Clean the
turntable bearing in the same way.
Then, relubricate the entire
mechanism, making sure not to get any
lubricant on either the inner rim of the
platter or the rubber drive pucks.

Component Ventilation

Q. Because the room in which my
component cabinets are located bhas
relatively poor air circulation, | am
concerned with heat buildup, so | have
hooked up a.c. cooling fans with ad-
justable bimetalic switches. These are
connected in parallel with ana.c. relay,
which in turn operates the fans. The
circuit works fine, however, when the
relay closes unacceptable interference
in the form of “pops” is produced. To
remedy this | have tried to locate a
switch that operates on a.c. which will
close at a preset temperature in order to
eliminate the relay, but with no luck. Is
there a circuit that could be designed
to eliminate the noise? Can you
recommend something neither too
complex nor expensive? —Gary L. Mull,
Morton, O.

A. Generally speaking, most rooms
don’t have much moving air in them
and most equipment is designed with
that in mind. Given good ventilation at
the rear of the cabinet (and sometimes
at the bottom), convection will usually
take care of air flow problems. Fur-
thermore, where heat can be a real
problem, there are slow-speed fans

which can be left constantly on during
the time when the equipment s
operational so there is never any heat
build up. These fans operate quietly
and will not disturb the listener, and
with such fans there is no need for
complex switching arrangements.

Any fan can be made to turn more
slowly if a light bulb is placed in series
with it. The wattage, of the bulb will

‘determine the speed of the fan, the

lower the wattage, the slower the fan
will turn. Because it only requires a
small amount of air to remove the heat
from most equipment, a fan slowed
down in this manner should prove
satisfactory.

Circuitry of the kind you are now
using can be made to perform with a
minimum of interference to your audio
system if a network consisting of a
100-ohm resistor and a 0.2-uF capacitor
in series can be placed across the
contacts of the bimetal element and
across the contacts of the relay

Record Care

Q. Itis important to me that my large
LP album collection is kept in the best
possible condition. Someone suggested
that the frequent removal from and
insertion of the disc into the record
sleeve is harmful to the disc’s surface.
Certainly it would be easier to discard
the paper sleeve and simply slip the
record into the album jacket only. Ease
of handling, however, is not as im-
portant to me as proper record care and
handling. —Kent Wingerson, Topeka,
Kan.

A. Don’t discard the paper sleeves
which are included with the disc and
album cover. True, there is friction
when the discs are either inserted or
withdrawn, but more friction would
result from the same process with the
album covers. Furthermore, the sleeves
provide added dust protection when
properly inserted at right angles to the
opening of the jacket.

Never touch the surface of the
record with your fingers as oil from
your fingers will be deposited upon the
record surface, which, in turn, will
attract dust to the surface of the
record.

If you have a problem or question on audio, write to Mr
Joseph Giovanelli, at AUDIO, 401 North Broad Street
Philadelphia. Pa 19108 All letters are answered Please
enclose a stamped, selt-addressed envelope
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To get a superb performance,
you need a precision machine.

To command a great performance, a cassette shell and
cassette tape must be engineered to the most rigorous standards.
Which explains why we get so finicky about details. Consider:

Precision Molded Cas- s Five-Screw Assembly —
sette Shells—are made by % ?hfor practically guaranteed
continuously monitored - warp-free mating of the

cassette halves. Then
nothing—no dust or tape
snags—can come between
the tape and a perfect
performance.

injection molding that
virtually assures
mirror-image parallel
mateh. That'’s insurance
against signal overlap or
channel loss in record or
plavback from A to B
sides. l"urther insui-
ance: high impact styrene Perfectly Circular Hubs
that resists temperature and Double Clamp
extremes and sudden System—insures there is
stress. no deviation from circular-
ity that could result in tape
tension variation produc-
ing wow and flutter and
dropouts. The clamp weds
the tape to the hub with a
curvature impececably
matched to the hub’s
perimeter.

An Ingenious Bubble
Surface Liner Sheet —
commands the tape to
follow a consistent running
angle with gentle,
fingertip-embossed
cushions. Costly lubricants
forestall drag, shedding,
friction, edgeweay; and
annoying squeal. Checks

Head Cleaning Leader
channel loss and dropouts. ea AINg en

Tape— knocks off foreign
matter that might intei-
fere with superior tape
performance, and prepares
the heads for. ..

Tapered, Flanged
Rollers—direct the tape
from the hubs and program
it against any up and down
movement on its path to-
wards the heads. Stainless
steel pins minimize friction
and avert wow and flutter,
channel loss.

Our famous SA and AD
Tape Performance —two
~of the finest tapes money
can procure are securely
housed inside our cassette
shells. SA (Super Avilyn)
is the tape most deck
manufacturers use as their
reference for the high
(CrO2) bias position. And
the new normal bias AD,
the tape with a hot high end,
1s perfect for any type of
musice, in any deck. And
that extra lift is pertect for

Resilient Pressure Pad
and Holding System —
spring-mounted felt helps
maintain tape contaet at
dead center on the head
gap. Elegant interlocking
pins moor the spring to the
shell, and resist lateral

slipping. Dolby tracking.
TDK Cassettes—despite all we put into them, we machine for your machine. TDK Electronics Corp.,
don’t ask you to put out a lot for them. Visit your TDK Garden City, N.Y. 11530. Canada: Superior

dealer and discover how inexpensive it is to fight Electronics Ind., Ltd.

dropouts, level variation, channel :
AT DIK

loss, jamming, and other problems
The machine for your machine.

that interfere with musical enjoyment.
“Inthe unlikely event that any TDK cassette tape ever {ails to perform due to a defect in materials br workmanship, simply return it 1o your local deater or to TDK for a free replacement

Our full lifetime warranty* is your
assurance that our machine is the

Enter No. 45 on Reader Service Card
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QSC Electronic Crossover

The Model Electronic Crossover 1.1
has a fully active high-pass filter, a
constant-phase complimentary low-
pass derivitive, a 12 dB per octave
slope, and high-low frequency mat-
ching without amplitude and phase er-
rors. The power amplifier circuit
delivers 70 W rms into 4 ohms with
0.25 per cent THD and IM distortion,
and a frequency response of 20 Hz to
20 kHz, =1 dB. A set of crossover in-
puts, outputs, and line level inputs
allows the power amp to be used in-
dependently, and a d.c blocking
capacitor is installed on one of the out-
puts to prevent horn damage to the
speakers from accidental low frequen-
cy signals Price: $278.00.

Enter No. 105 on Reader Service Card

Audire
Power Amplifier

The Model Two power amplifier
uses an input stage consisting of a dif-
ferential amplifier with an input im-
pedance of 24 kilohms, and fully com-
plimentary, direct-coupled outputs. An

~
\\\\\\\\\\.:\\\\\\\\\\\\\\\ .
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active circuit protects against over-
loads and direct shorts. Power rating is
100 W rms per channel, 20 to 20,000
Hz, both channels driven, THD and IM
are 0.05 per cent; hum and noise are
—100 dB, and the damping factor is
150. Price: $450.00.

Enter No. 106 on Reader Service Card

Packburn Transient
Noise Suppressor

The Model 101 is designed to reduce
or eliminate transient noises in the
reproduction of all types of disc and
cylinder recordings, including those
caused by particles of filler material in
the record mix, dirt, mildew, pits,
bumps, scratches, gouges, and cracks.

The Switcher, the first of two pro-
cessors, achieves noise reduction by
using the principle that the two side
walls of the groove of a monophonic,
lateral-cut record have identical signal
information but differ in surface noise.
The Blanker unit, the second processor
which institutes blanking of noise tran-
sients, is equipped with two Blankers
that can be cascaded in series for
monophonic recordings or be used
separately for each channel of a
stereophonic record. The unit may also
be employed to reduce dropouts in the
reproduction of old monophonic
tapes. Price: $1,500.00.

Enter No. 107 on Reader Service Card

Akai
Reel-to-Reel Deck

The Model Pro-1000 is a four-head,
three-motor, 10%2 in, reel-to-reel tape
deck with separate tape transport and
amplifier sections. The transport sec-
tion features a dual-capstan drive sys-
tem and three motors. GX glass and
crystal ferrite heads are a half-track
recording and playback head, a full-

track erase head, and a quarter-track,
two-channel playback head Harmonic
distortion is 0.1 per cent, tape speed

deviation +£0.5 per cent, wow and flut-

ter (at 15 ips) 0.025 per cent W rms.
Price: $1895.00.
Enter No. 108 on Reader Service Card

AES Book

The 300-page, October/November
Audio Engineering Society Centennial
publication honors the first century of
sound recording and reproduction The

2- (i EEERg SOCET

TIONS
uDIo/ ACOUSTICS 1 APPLICA
Al

subjects covered range from a paper
on Thomas A Edison through to
microphones, pickups, loudspeakers,
home reproducing equipment, record
ing techniques, tape cartridges, cas-
settes and reels, record materials and
manufacturing methods, etc. Price:
$20.00 hardbound, $8.00 softbound.
Enter No. 109 on Reader Service Card

Uher Cassette Deck

The Model CGC-362 cassette deck
features two noise reduction systems,
IC equipped Dolby B and DNL cir-
cuitry; an electronic logic-interlock
system, an automatic tape flow con-
trol which switches the unit off upon
tape jarnming, automatic end-of-tape
shutoff during record and fast wind, a
three-motor transport system, a switch-
able MPX filter, mike/line mixing, two
sets of inputs and outputs, a three-
position bias/equalization selector
allowing for use of any type of tape,
and a 16 dB gain adjustment which
adapts inputs for low level and
microphone inputs. S/N ratio is 68 dB
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You may have seen this machine in a dream. it comes true for substantially under $2000.

v o

-

It takes much more than
animpressive array of features
and numbers to realize a
product of dreams.

Unique to Nakamichi is
technology of the kind that
produced the most advanced and
accurate cassette deck
known to man—the 1000 |I.

But it also takes the courage
and vision to risk doing
the dangerously unconventional.

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

P B\ Nakamichi

Products of unusual creativity and competence. ..

Enter No. 26 on Reader Service Card
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BEST-SELLERS
IN RECORDED
HISTORY.

AKATSs exclusive glass and crystal
ferrite (GX) head is just one reason
AKATI’s an industry leader. It’s totally
unsurpassed for optimum sound and
wearability. .. guaranteed for 150,000
hours, the equivalent of playing 24
hours a day for 17%2 vears.

See the 11 AKAI recl-to-reel decks
today. And make recorded history
of your own.

GX-650D Reel Capacity:
up to 10%2" reel; Tape Speed: 15, 7%
and 3% ips: Wow/Flutter: less than
0.04% RMS at 15 ips; Frequency
Response: 30 Hz to 30,000 Hz
(= 3 dB) at 15 ips; Distortion: less
than 0.4% at 15 and 7% ips (1,000 Hz
“O” VU): Signal-to-Noise Ratio:
better than 58 dB (measured via tape
with peak recording level of +6
VU): Heads: (3) onc GX Playback.
one GX Record and one Erase Head;
Motors: (3} one AC Servo Motor
for capstan drive, two Eddy Current
Motors for reel drive.

GX-270D Reel Capacity:
up to 7" reel; Tape Speed: 7% and 3%
ips; Wow/Flutter: less than 0.067%
RMS at 7% ips; Frequency Response:
30 Hz to 23.000 Hz (= 3 dB) at
7% ips: Distortion: less than 1%
(1.000 Hz “O" VU): Signal-to-Noise
Ratio: better than 60 dB (measured
via tape with peak recording level
of +6 VU); Heads: (3) one GX
Forward Plavback. one GX Reverse
Plavback, one combination GX
Record/Erase Head; Motors: (3)one
AC Servo Motor for capstan drive,
two Eddy Current Motors for reel drive.

4000DS MKII Reel
Capacity: up to 7" reel; Tape Speed:
7% and 3% ips: Wow/Flutter: less
than 0.12% WRMS at 7% ips; Fre-
quency Response: 30 Hz to 23.000
Hz (+ 3 dB) at 7% ips; Distortion:
less than 1% (1,000 Hz “O™ VU):
Signal-to-Noise Ratio: better than
56 dB (measured via tape with peak
recording level of +6 VU); Heads:
(3} one I-micron gap Playback head,
one Record head, one Erase head:
Motor: 4-pole induction motor.

You never heard it so good.

s 8 Aeenianna L
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with FeCr tape, wow and flutter are
+0.15 per cent rms, (+0.20 per cent
DIN); frequency response (MPX filter
out)is 20 Hz - 18 kHz for FeCr or CrO,
tape, and 20 Hz - 14 kHz with Fe,O,
tape. Price: $945 00.

Enter No. 110 on Reader Service Card

Inovonics
Acoustic Analyzer

The Model 500 is a self-contained,
a ¢ battery-operated, one/third octave
sound level and reverberation time
analyzer In the real-time mode, it
displays wideband or weighted sound
pressure levels from 25 Hz - 20 kHz In
the RT,, mode, the unit displays
reverberation time up to 10 seconds
with 10 mS resolution for either 15 or
30 dB decay. It also features a built-in
pink noise generator, a keyboard con-
trol panel, two independent memories,
data and oscilloscope outputs, and a
choice of microphone or line input.
Price: $2750.00 .

Enter No. 111 on Reader Service Card

Pioneer Turntable

The Model PL-518 direct-drive turn-
table is constructed with a solid parti-
cle-board base and patented foot in-
sulators to help eliminate acoustic
feedback, along with a fiber headshell
to help eliminate resonances above 75
Hz, and a platter mat whose outer

edge is 0.3 to 0.5 mm higher than the
center to provide greater stability for
warped records. The tonearm has a
die-cast base, oil-damped cueing, a
spring operated anti-skate mech-
anism, and two machined ball-bearing
assemblies for smooth movement and
sensitivity in the horizontal plane. The
S/N ratio is 73 dB, and wow and flutter
15 3.03 per cent. Price: $175.00.

Enter No. 112 on Reader Service Card

Infinity
Speaker System

The Quantum Reference Standard
(QRS) loudspeaker system combines a
six-ft. dipole line source, electro-
magnetic induction tweeters, a new
dipole electro-magnetic induction mid-
range driver, and a 15-in. (38-cm) Infini-
ty/Watkins dual-drive woofer. It stands

six tt. high, three-ft. wide, and two-ft.
deep. The new mid-range driver
utilizes an aluminum ribbon bonded to
a light-weight plastic membrane and
suspended in an intense magnetic
field. The three mid- range drivers are
arranged in a vertical line source five
ft., six in_ high, and less than one in.
wide, providing uniform sound disper-
sion, and having a radiating area for a
low- frequency cut- off of 100 Hz. Each
QRS speaker uses 20 EMIT tweeters, 13
forward facing and seven rear
mounted. The woofer cone, treated
with  damping materials, deadens
spurious resonances and increases the
cone’s opacity. Biamplification is re-
quired for these speakers, and sug-
gested use is 150 watts minimum per
channel for bass, and 100 watts
minimum per channel for the high fre-
quency. Frequency response is 18 Hz
to 32 kHz, =2 dB, and horizontal
dispersion is —2 dB, *60 degrees.
Price: $6,500. 00.
Enter No. 113 on Reader Service Card

Heveatex Vinyl Foam

This perforated vinyl foam ceiling
and wall cover is used for the reduc-
tion of sound from 100 to 88 dB at 1
kHz The pressure sensitive, peel-away
backing, in beige and black, is
available in %4 in, % in, and 1 in.
thicknesses. Price: % in. $1.50 per sq.
ft., % in. $1.65 per sq. ft, and 1 in.
$1 .80 persq. ft.

Enter No. 114 on Reader Service Card
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THE TAPE THAT'S

TOO GOOD FOR MOST

Maxell tapes are
not cheap.

In fact, a single reel
of our most expensive
tape costs more than
many inexpensive tape
recorders.

Our tape is expen-
sive because it's
designed specifically
to get the most out of
good high fidelity
components.

So it makes no
sense to invest in
Maxell unless you have

EQUIPMENT.

no one gets info our OUR TAPE COMES WITH
manutacturing area A BETTER GUARANTEE

until he’s been washed, THAN YOUR
dressed in a special TAPE RECORDER.
dust-free uniform and Nothing is guaran-
vacuumed. teed to last forever.

WE CLEAN OFFTHE Nothing we know of,
CRUD OTHER TAPES  except our tape.

LEAVE BEHIND. So our guarantee is Our guarantee even covers acts
After all the work  simplicity itself: any- of regligence.
we putinto our tape,  time you ever have a  sounds at your nearby
we're not about to let it problem with any audio dealer.
go to waste on adirty  Maxell cassette, 8-track (Chances are, it's
tape recorder head. So  or reel-to-reel tape, you what he uses to demon-
we put special non- can send it back and  strcte his best tape

abrasive head cleaner get a new one. decks.)

=

L
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equipment that can put
it to good use.

THE REASON OUR TAPE
SOUNDS SO GOOD IS
BECAUSE IT'S MADE SO
CAREFULLY.

Every batch of
magnetic oxide we use
gets run through an
electron microscope.
Because if every parti-
cle isn’t perfect, the
sound you hear won't
be either.

And since even a
little speck of dust can
puf a dropouf in Tope

Every employee, vacuumed

No other tape starts off by cleanmg off your tape recorder. You'll be su rprised

on all our cassettes GIVE OUR TAPE A FAIR tohear how much more
and reel-to-reel tapes. HEARING. music good equipment
Which is something no You can hear just  can produce when it’s
other tape company how good Maxell tape equipped with good tape.
bothers to do.

OUR CASSETTES
ARE PUT TOGETHER
AS CAREFULLY AS
OUR TAPE.

Other companies mEXE"- 35 90

T Sounc Recording Bpe
are willing to use wax

T —— tendied Range

paper ond plastic roll- mEIXE"- 8T90
ers in their cassettes. 8Track Cartridge Tape

We're not. We use - ot ExendatRarge R.uw.m

carbon-impregnated | Foa
material. And Delrin “
rollers. Because nothing

sticks to them. -
A lot of companies B o o cossrratope 155

weld their cassettes to- IR |||||ﬁi|ii”“
expensive. But they

gether. We use screws. [ l
also make for stronger

Screws are more
ca SSGTTeS Moxell Corporation of America, 130 West Commersial Ave., Moonachie, New Jersey. 07074

Enter No. 23 on Reader Service Card



1££E CASSETTE DECH

o e 1C-K7TI front-loading
~ cassette decx is I's own best
spokesman.

Switch it on, and that dis-
ciplined Sony engineering will
come through loud and clear.

And no wonder. Sany’s
been making tape recorders for
30 years. And today, we're still
pushing back the frontiers. The
K71I shows how.

Its transport mechanism 15
a DC servo-contralled motor, with
a frequency generator. It emits a
signal which is relayed to elec-
tronic circuitry that locks in the
tape movement exactly.

Our heads are ferrite-and-

;y;«m

ferrite. And they're Scny’s own
formula—we don't buy them, we
use our heads and make them.
You'll also find a direct-
coupled head-playback amplifier.
This means we've eliminated the

middleman—the coupling capac-

itor—from the signal path. You
get your sound direct, with min-
imum distortion.

Another reason the K711 is
the logical choice: our logic con-
trolled feathertouch push-buttons
actually go from fast-forward, to
rewind, to play, without going

tr rough e stop positian.

Tre K71 also speaks for
tself with Dclby Noise Reduction
Ssstem™ Large, professonally
calibrated VU meters. Three
LED's for oeak leve! indication.

Trere's also bias end
equalizaton switches for stan-
dard, Ferri-Chrome and Chro-
mium Dioxide tapes. In fact, with
nine possiole combinations, ariy
tape possibility of the future can
be accommadated.

Along with the K711, Sony
offers a complete line of cassette
decks, including the K4 and K3.

So if you're intrigued by
quality that speaks for itself, get
down to your Sony dealer and
check these new cassette decks.

Before they're all spoken for.




But it won't be silent for
long. Because the moment you
record on one of our blank tapes,
that quality will make itself heard.

Witness our Ferri-Chrome
cassette.

Everybody knows that
ferric-oxide tapes are ideal for
reproducing the low frequencies.
And that chromium dioxide is
ideal for the high frequencies.

As usual, Sony wouldn't
settle for anything but the best
of both.

And as usual, Sony's engi-
neers solved the problem. With a
process that allows a coating of
chromium dioxide to be applied

over a coating of ferric-oxide.
Our two coats are leaving
other brands of tape out in the
cold. Because Ferri-Chrome
boasts shockingly low distortion
and startling dynamic range.
Now one reason Sony's
tape engineering is so advanced,
iIs that we're the only people in
the world who make tape, tape
heads, and tape recorders. We
learn a lot that way. And we
share 1t by talking to ourselves,
before we talk to you.

Of course, in addition to
Ferri-Chrome, Sony makes a
complete line: Chrome, Hi-Fidel-
ity, Low Noise, Elcaset and
Microcassette

Sony’s been making tape
for 30 years.

S0 when it comes to
answering the tough guestions
about the manufacture of tape,
no one fills in the blanks like Sony.

SONY

© 1978 Sony Corporam_m of An;e-nca 9 West 57(TStree1 New York, NY 10013
Enter No. 42 on Reader Service Card




TWO LEADERS LOST

Irving P. Tushinsky

Irving P. Tushinsky, Executive Vice
President and Director of Superscope,
Inc., passed away following an illness
of several weeks. Mr. Tushinsky, who,

with his brother Joseph, founded
Superscope in 1952, was born in Cin-
cinnati in 1912. The family moved to
St Louis in 1921, and, following
graduation from high school, Mr.
Tushinsky was awarded a four-year
music scholarship to the Univ. of
Missouri. He subsequently joined the
Mutual Broadcasting Network as a
studio musician and later moved to
Southern California where he was
employed with the Metro-Goldwyn-
Mavyer studio orchestra.

In 1952, Mr. Tushinsky joined his
brother, Joseph, in the development of
an anamorphic lens process which
became known as Superscope This
wide screen process, one of the first in
the industry, was used in such lavish
film productions as Disney’s reissue of

“Fantasia” and in “Vera Cruz,” starring
Gary Cooper and Burt Lancaster Five
years later, in 1957, the company
became the exclusive U.S. distributor
for all tape products of Sony Corp.,
and two other brothers, Nathan and
Fred, entered into the emerging audio
home entertainment enterprise.

Superscope acquired the Marantz
Co. in 1964 and today —having earlier
commenced a phase-out process in its
distribution of Sony products—the
company manufactures and markets
throughout the world both Marantz
stereo high-fidelity components and its
own line of Superscope audio prod-
ucts.

A tireless and enthusiastic worker,
as well as a hobbyist —he was widely
known for his large and unique collec-
tion of classic automobiles, in addition
to his fondness for boating—Mr.
Tushinsky also possessed one of the
world’s most precious collections of
musical instruments and was recogniz-
ed as a distinguished sponsor of both
artistic and charitable causes as
reflected by his membership in the
Young Musicians Foundation and his
receipt—along with his brothers—of
the City of Hope’s Humanitarian
Award.

Dr. Peter C. Goldmark

Dr. Peter C. Goldmark, President
and Director of Research of Goldmark
Communications Corp., was fatally in-
jured in an automobile accident on a
Westchester, N.Y., highway during the
first week of December.

Dr. Goldmark retired as President
and Director of Research of CBS
Laboratories and Vice President of Col-
umbia Broadcasting System, Inc., on
December 31, 1971, having joined CBS
in 1936 as Chief Television Engineer.
Born in Budapest, he studied at the
Univ. of Berlin and the Univ. of Vien-
na, where he earned his Ph. D. in
Physics.

Holder of some 160 patents, Dr.
Goldmark is widely known for his crea-
tion of the long-playing phonograph
record and the first practical color
television system, along with his work

in communications in space. He was
responsible for the development of the
high-resolution readout and ground
recording system used in the United
States Lunar Orbiter Space Program.

The development of the long-play-
ing record in 1948 literally created a
new industry in the field of home
entertainment. The LP 33'3 rpm record
made it possible to present on one
record long classical compositions as
well as the scores of Broadway
musicals without interruption—
eliminating the frequent record-chang-
ing requirements of the 78.

The original field sequential color
system developed by Dr. Goldmark
pioneered the use of closed-circuit
television and is becoming increasing-
ly prevalent in medical education and
clinical diagnosis His field sequential
system —used in the first successful
color television broadcast on August
27, 1940, from atop New York’s
Chrysler Building —has been shrunk to
a fraction of its original size by
modern technology to make possible
the spectacular color television broad-
casts to earth from the moon’s surface
by the Apollo astronauts.
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Will the real
. B.B.King

I\

B.B. Ki1g Rive,

What the legendary B.B. King's rapid guitar
picking style did fcr playess like Eric Clapton,
Mike Bloomfield and Alvin Lee is music
history. He fathered a generztion of
blues-influenced rock guitarists.

But what B.B. King is doing with Technics
Linear Phase Speaker Systems is making
znather kind of history. Hi-fi history.

Look at the waveforms. On the left is
B.B.King playing live. On the right is the
same music reproduced by Technics Linear
Phase SB-7000A.

It’s hard to tell the difference. And that’s
cur point. Technics Linear Phase
Speaker Systems are the first
speaker systems with notoniya 1
wide frequency response but
alsa flat amplitude and complete
~ I'mearity. And that nmake ~
'= aker sys

dlease stand up.

1

KB. Kinz seproduced by $S3-7000A.

controlled crossover network that not only
compensates for the time delays caused
by different frequencies but simultaneously
correcls any acoustic differences in the
drivers. And finally by staggering each driver
unit far the optimum acoustic position.
Technics Linear Phase 5B-7000A, SB-6000A
and SE-5000A. For music that sounds as it
was criginally played.

[ ]
'IéChnlCS Professional Series
v I;:yPanasonic

-
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The
Aundio Critie
is growing.

By the time this ad is first seen in
print, the fifth issue of The Audio
Critic should be on its way to more than
6000 paid-up subscribers. Every day of
the week, 15 or 20 and occasionally
even 30 new subscriptions come in from
serious audio enthusiasts all over the
world. Since The Audio Critic didn’t
even exist a little over a year ago, there
must be a reason for this explosively
affirmative response.

There are, in fact, several reasons. One
of them is undoubtedly the basic editorial
format of The Audio Critic: the longest,
toughest, most persnickety equipment
reviews in the business, illuminated
by in-depth explanatory articles and un-
interrupted by advertising of any sort.
Since The Audio Critic derives no adver-
tising revenue from either manufacturers
or dealers, no onc can stop it from punc-
turing the most inflated balloons or from
limelighting deserving newcomers that
rock the boat.

A further reason is The Audio Critic’s
unique combination of hypercritical
listening evaluations and sophisticated
laboratory tests. For example, a recent
survey of 15 speaker systems showed an
undeniable correlation between impulse
response and audible accuracy. Another
survey delved deeply into the cartridge/
arm/ turntable relationship and analyzed
the astonishing difference made by even
slightly incorrect and 100% correct play-
back geometry. Detailed instructions to
achieve the latter were given.

And then there’s The Audio Critic’s
special writing style, which substitutes
large doses of irreverent humor for the
usual cultist pomposity.

The Audio Critic is published at in-
tervals averaging two to three months
(that’s twice or three times the actual
frequency of the “undergrounds™) and is
available by subscribing to six issues for
$28, first-class mail only. (No Canadian
dollars, please!) For overscas airmail,
add $5. No single copies are sold for any
reason whatsoever, but the unused por-
tion of canceled subscriptions is refund-
able on request.

We strongly suggest that you begin
your subscription with Volume I, Number
1, in order to own a complete set and be
thoroughly familiar with our approach.

If you wish, however,
we’ll start you with
any issue you specify.

Send $28 for your
first six issues today
to The Audio Critic,
Box 392, Bronxville,
New York 10708.

udio
ritic

Comments on Greiner

Dear Sir:

The article by R.A. Greiner in the
November, 1977, issue of Audio, “Amp
Design and Overload,” is quite in-
teresting. While the article makes a
number of quite valid and very impor-
tant points, there are a number of
issues on which comment is ap-
propriate

Inasmuch as Prof. Greiner has refer-
red to my work, his interpretations
should be viewed in the proper con-
text. They are not, for several reasons
Reference 7 cities the initial two parts
of a four-part series on slew-induced
distortion (SID), which appeared in
February, 1977. Therefore, many of the
comments in the text relevant to THD
tests (i.e., Figure 5) are off base, simply
because they have already been
answered(1.3).

The third part of this series “Tran-
sient IM tests for SID” () was not
referenced and discussed, and it makes
points which are certainly germane to
Greiner’s discussion. The work of
coauthors Mark Stephens of Sound
Technology and Craig Todd of Dolby
Labs sheds highly important light on
the efficacy of the sine-square test for
TIM @ and correlates results of this
form of test with the THD and two-
tone IM methods.

Without going too deeply into the
many issues involved, it can be stated
that the results of this work and further
studies B3] generate very serious ques-
tions as to the validity of the open-
loop bandwidth criteria {Greiner, rule
3b Pg. 60) and reference (2 Our tests
show that TIM or SID performance is
relatively independent of the amplifier
open-loop bandwidth as long as a
minimum slew rate criteria is satisfied.
In one specific instance an IC op-amp
shows superlative results for TIM and
THD tests with a 20 Hz open-loop
bandwidth, but a 10V/uS slew rate.

It is not apparent to me how an
open-loop bandwidth of less than 20
kHz can in itself cause distortion, if
amplitude clipping and slew rate
limiting are avoided. In fact, many
measurements have been made to test
for such distortion, with results thus
far always indicating slew rate as the
dominant frequency dependent non-
linearity | would like to see some test

results which support the open-loop
bandwidth criteria, as independent of
slew rate. Could it be that rule 3 should
really say "“the open loop large signal
bandwidth,” which then specifically
qualifies it to mean slew-limited band-
width? Our work has shown that a safe-
ty factor of 4 or more is justified here,
not just as an equal bandwidth.

This is not to say that such a large
open-loop, small-signal bandwidth
would not be a valuable asset; to the
contrary. In practice, however, such
wide open-loop bandwidths are highly
uncommon, and if you apply the
criterion generally to the whole audio
signal chain, the result is an impossibly
large requirement for open-loop band-
width by the time the signal reaches
the power amp (1MHz!) This is
because the required open-loop band-
width increases for each stage, and
there are usually at least three of them
in the path.

It is unfortunate that Greiner has
not, in his attempt at a “unifying” arti-
cle, made use of all the information
available. Perhaps if this had been
done, some of his skepticism as to the
validity of THD tests for SID detection
would not be so apparent. Also, Part IV
of reference ™ includes an interesting
correlation of electrical/audible
results, while reference @ includes a
theoretical prediction of SID per-
formance Both of these may have in-
fluenced some of the comments in the
article.

Walter G. Jung
Forest Hill, Md.

References
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Todd, "“Transient IM tests for SID,”
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Todd, “Slewing Induced Distortion
and Its Effect on Audio Amplifier Per-
formance ” AES preprint 1252 [May,
1977].

And from Madison . ..
Dear Sir:

I 'am sorry that Mr. Jung is upset that
| did not reference Parts Il and 1V of
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®
| Having minimized the distortions
caused by rumble, wow and flutter, our
| engineers turned to the most disturbing

distortions of all — those in the phonograph record itself.

The Music Recovery Module®
Here is the solution: a component that elec-
tronically identifies and filters the pops,
clicks and scratches before they reach the
listener’s ears. What comes through

from Garrard is the music —and only the music.

The way it works.

component

The Music Recovery Module employs an ingenious

[
that s as patented detector which is programmed to recog-
nize the unique waveform of a noise impulse (pop,
® t . click or scratch) and activate an electronic

B8 control to suppress the noise to far be-
@ low thelevel of the music. A "bucket
brigade” provides g a 2.7 millisecond

g time delay
onograph records
the noise im-

pulse is suppressed ... long before you hear it.

What it will do for you.
The Music Recovery Module will deepen your enjoy-
A _ ment of records — the prime source of music in
4 e the home. It will “renew” your older records. It
| @® will even make your new records sound better
Visit your Garrard cealer for a dramatic
demonstration. You'll hear why the Music
Recovery Module belongs in your sys-
S tem. If you'd like complete information,
A R N T write: Garrard, Dept. C, 100 Com-
—a —_ mercial Street, Plainview, N.Y. 11803.

Garrard.

as llo
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NATIONAI.
YW HEADQUARTERS

For Famous Brand

Electronics By Mail
1150 N. Powis Rd., West Chicago,
II. 60185 * (312) 293-1825
All Orders Shipped In
Eactory-Sealed Cartons
Write Or Call For
The Lowest Prices

LOWEST PRICES ON

RECEIVERS TURNTABLES TUNERS
SPEAKERS CHANGERS CARTRIDGES
TAPEDECKS AMPLIFIERS HEADPHONES

CALCULATORS COMPACTS

Top DnscountAudlo&,‘e’;?c"n.;‘é'é' i1 60185
12) 293-182

CAR AUDIO

we honor Master Charge and
Bank Americard
Please send me a quote on

Date
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—
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IR SAVE ON

Brand Name Audio

Gomponents
Write Today for
Our FREE Audio Cataiog

It's NEW and it's FREE! The new Dixie Buyer’s Guide

has arrived! 1t's 108 pages of the finest audio equipment
available anywhere in the U.S.A. We'il give you our famous
Low Price Guarantee promising you can’t buy for less any-
where in the country. How can you lose? Send for your
FREE Dixie catalog today and save a lot of money! Call

us today for a price quote, toil free, (800} 446 7925. In
Virginia, call (804) 257-4241.

Major Charge Cards
Honored on Mail Ocders
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his articles on distortion in operational
amplifiers. Only parts | and Il were
available to me in Spring of 1977 while
| was revising my paper for Audio. |
made reference to the first two parts
because | thought they were an impor-
tant contribution to finding good ways
to measure slew induced distortion in
amplifiers. | have now had a chance to
review the final parts of this work and,
as | said in the Audio article, this work
is quite convincing. Mr. Jung and his
colleagues have carried out an im-
mense number of measurements and
shown good correlation of these
measurements with listening tests. It
certainly looks like their technique can
be used to select operational
amplifiers for various uses.

My skepticism of the technique
relates only to the question of how this
measurement technique, or any other
for that matter, can be related to a
detailed understanding of the actual
internal mechanisms that cause the
distortion. It is possible that the
overload mechanisms may be slightly
different, or occur at a different point
in the circuit, in power amplifiers as
compared to operational amplifiers
Thus, | would like to see these same
techniques applied to a large variety
of power amplifiers which are used
under load conditions that approach
real loudspeaker loads.

It seems quite possible that the
same measurement techniques will
give good results for power amplifiers
and that this test should be applied
more widely. In any case, Mr. Jung’s ar-
ticles should be required reading for
amplifier designers, manufacturers,
and audiophiles alike.

With reference to rule 3b in my
Audio article, | can only assume a
misunderstanding of it by Mr. Jung.
The conditions for application of rule
3b are stated in the parenthetical
sentence following it | did, ot course,
mean the bandwith under large signal
or full power conditions This rule is
rather difficult to follow since it has
implications not only for individual
parts of a systen but for the system as
a whole. The rule, as stated, does
guarantee that there will not only be
no slew rate limiting but that there will
be no internal overdrive within the
feedback loop. It is possible to not
follow this rule exactly if the internal
active stages in the amplifier have
good amplitude headroom and if the
high frequency content of the program
material is not too great.

All in all, | would consider my at-
tempt to show that essentially linear
measurements, and concepts, can be
made to correlate well with non-linear
measurements and phenomena to be

supportive of the work of Mr. Jung. For
too long writers have implied that tran-
sient measurements somehow had no
relation to steady state measurements
when in fact they do While this rela-
tionship gets more diffuse as the non-
linearities get very large, we would not
usually want to drive an amplifier
much beyond its linear output capac-
ity in any case

In summary, | find no major
disagreement with Mr. Jung on either
the validity of his method of measure-
ment or his desire to sort out the status
of the many amplifier types available.

R. A Greiner

Professor Of Electrical Engineering
University of Wisconsin

Madison, Wisconsin

R.F. Interference
Dear Sir:

A problem of growing concern to the
serious audiophile of today is the radio
frequency interference being picked
up by high-quality audio equipment.
Although the problem is often caused
by an improperly or illegally operated
transmitter, or by “interference prone”
audio equipment, it is usually difficult
to enforce either legal or technically.
proper operation of most private
transmitters or enlist the help of the
transmitter operator in dealing with
the situation (If the operator can be
located at all). This is especially true if
the transmitter is located in a moving
vehicle.

It does not seem fair to require the
audiophile to modify his expensive
equipment to free it of interference
from such transmitters, especially
when the modification may very well
cause a noticeable deterioration of the
frequency response, phase response,
etc. of the audio system. However, in
the case of an impossible to locate
offending transmitter or if the operator
is reluctant to co-operate, modifica-
tion of the audio equipment may be
the only reasonable solution for the
audiophile.

In such a situation a switchable
tiltering device would be highly
desirable because any adverse affects
of the filter on the sound of the system
need only be endured when the offen-
ding rfi is present, and said adverse
affects on the sound will almost cer-
tainly be less annoying than the rf.i
itself.

Walter M. Scott 111
Knoxville, Tn.

{Continued on P. 103)
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ANTENNAS -PART 111

TRANSIISSION LINES -
& SIGNAL DISTRIBUTION * ™

M. }. Salvati

There are several reception prob-
lems that can occur whether you have
the crudest antenna system possible or
one of the best. In fact, the first pro-
blem to be discussed, overload, may
actually be aggravated by a good
antenna!

Overload

This is the result of too much signal
for the tuner to handle under certain
reception conditions. In the competi-
tion for the consumer dollar, tuner
manufacturers engage in a “numbers
race” in regard to tuner sensitivity.
This is not their fault, since consumers
feel a tuner is inferior unless it boasts a
sensitivity figure below two micro-
volts. Yet, over 90 per cent of the pur-
chasers of such tuners do not need this
much sensitivity. In many cases, this
high sensitivity works against them
when a tuner is operated in a high-
signal metropolitan environment. This
is because the design techniques for
high sensitivity and those for low cross-
moldulation susceptibility (resistance
to overload) are quite dissimilar.

When local stations are the ones you
want to hear, overload is easily solved
by inserting an attenuator in the cable,
preferably near the tuner input. The
RMS Electronics CA-1121-20 barrel at-
tenuator (Fig. 1) is ideal, as its fittings

Fig. 1—RMS CA-1121 barrel attenuator.

permit it to be installed without an ex-
tra cable. The amount of attenuation
required depends on the signal level,
although 20 dB is good as a starter and
will do for most cases. An additional
20-dB attenuator can be connected for
the rare case where the signal level is
enormous and the tuner particularly
susceptible to overload.

If you want to hear very weak (dis-
tant) stations and you are located very

close to an extremely powerful station,
attenuation cannot be used. If the
powerful local station is more than 5
MHz away from the desired station in
frequency, a simple tuneable rejection
filter can be used. The jerrold RFT-300
(Fig. 2) and Radio Shack 15-1145 are

Fig. 2— Jerrold RFT-300 notch filter.

very low priced filters that produce
over 22-dB attenuation at the trap
center frequency. These devices are in-
stalled in parallel with the 300-ohm
antenna terminals. For installations us-
ing cable, disconnect the cable from
the tuner’s 75-ohm input and connect
the cable to the 300-ohm input through
a balun. The rejection filter is then
connected across the tuner’s 300-ohm
input terminals in parallel with the
balun.

If the weak distant station and
powerful local station are very close in
frequency, the trap cannot be used. (It
is not selective enough to attenuate
the strong station without also at-
tenuating the weak one) The only
recourse in this case is to use the direc-
tional properties of a high-gain,
narrow-beamwidth antenna (on a
rotator, of course) to null out the
powerful local station while boosting
the level of the weak distant station.
By careful positioning of the antenna
via its rotator, you can reduce the
pickup of the local station by 15-30 dB,
depending on the null characteristics
of your antenna. Hopefully this will
reduce the local signal below the
troublesome level

CB Radio Interference

CB radio is the major cause of FM
radio interference because of the
number of CB transceivers in opera-
tion. With simple tuners, the in-
terference mode is usually cross-

modulation (via front-end overload). A
high-performance tuner may have sta-
tions near the upper edge of the FM
band blacked out by 4th harmonic
radiation at 108 MHz if the antenna of
an ordinary CB transceiver is located
next to the FM antenna. However, if an
illegal power amplifier is used by the
CBer, interference can occur even with
considerable distance between the
antennas

An FM antenna will pick up the 4th
harmonic of a CB signal as readily as it
will pick up a 108 MHz FM signal.
Directionality is the only means of
discriminating between the CB and FM
signals, so an FM antenna with a high
front-to-back ratio and deep side nulls
is needed. The antenna is oriented to
reject the CB harmonic and/or increase
the FM signal. (Suitable antennas were
mentioned in the first part of this
series.) Best interference rejection oc-
curs when the direction of the CB
signal is at or near a right angle to the
FM station; then the CB signal will
disappear in the null typically occuring
at 90° or 270° while the FM station is
picked up at full strength.

Once radiated, CB harmonics can-
not be eliminated other than by the
antenna ‘‘trick” just described.
However, if you can locate the offend-
ing CB transmitter, the harmonic radia-
tion may be eliminated at the source.
A good low-pass filter installed on the
output of a CB transceiver will usually
solve this problem. The Electronic Spe-
cialists FLCB-LP (Fig. 3 top) is inexpen-
sive and installs directly on the
transceiver output jack. It will provide
about 50-dB attenuation at 108 MHz.
The Channel Master 5272 (Fig. 3 bot-
tom) is more expensive but was
measured to have over 70-dB attenua-
tion at 108 MHz in the author’s tests.
This filter also produced incredibly
high attenuation of the 2nd and 3rd CB
harmonics (which may be ruining your
TV reception!). A short jumper cable is
required with this filter

Harmonic energy escapes through
the line cord of some transceivers and
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CAN YOU TELL THE EXPENSIVE IMITATIONS
FROM THE AFFORDABLE ORIGINALS?

When Phase Linear introduced the first
real high-pow=-, high-fidelity amplifier
in 1971, the phidosophy of audio compo-
nent desicn was abruptly changed.
Almost ovarnight. Phase Linear became
synonymcus w tk high-quality, high-
technology, h ch-powered high-fidelity.

The entire audio industry was forced to
take notic=2.

Most Hi-Fi companies had not expected
high power tokecome generally accepted
asthe opt mu~ means of achieving sonic

realism. Qudcenly. companies found
themselves spending large amounts of
money in R&D Engineering, and
Marketing in 2 very short period of time.

Who do you t nk picks up the tab?

Contrary fo what some manufacturers

would like you tc think, Hi-Fi companies
are not philanthpic organizations. They
can't absarb fhe cost. This rapid expend-
iture of money must be factored into the

refail price of the component.
The result?

You pay a higher price. You most certainly
receive the.performance as advertised
by these expensive imitaticns. But you
also pay a “penalty.’

Ta<e a good look around the next time
yau visit a high-fidelity store. You'll see

a Iot of mocels on the shelf. All sizes.

Al shapes. All colors. All costing more
than the original.

Tre Phase _inear 700 started it.

Since we started it all, we were able to
acvance in an orderly, cost-effective
manner, and improve on our original
technology There's no tab to pick up
No penalty to pay.

The resutt is the Phase Linz2ar
Series Two

The line is highlighted by the new Dual

500, rated at over 500 wat:s per channel,
w-th dnstorllon at an mcredlble 0. 09%

Designed to handle speaker impadances
down to 2 ohms, the Dual 500 ezsily
adapts to rugged professional use, or
denanding home applications. & self-
cortained, thermrally activated coo ing
sysiem, combined with an instantaneous
LED display inccrporating built-in output
cligping indication, alcws for precise
power control. Electronic energy limiters
and independen: fus nj of the power
supply prevent tae possibility of
damaging overlcads

Affordable Technology

This same dedicatior towards exceptional
performance, designand affordability is
found in each Series Twvo Power Ampli-
fier. From the “Kalowat:; to the fully
complementary output. BI-FET process
and high-loop gzin tecnology cf the
Phase Linear 200-Seri=as Two, there is

an affordable originel that easily fulfills
your most demanding “equiremens.

OUTPUT POWER
PER CHANNEL"

Intermodulation Distortion
(60+z: 7kHz = 4:1)

Signal to Noise Ratio
IIHF

ReSIduaINoIse(IHF ‘A

Forced Air Coollng

Suggested Retail Price

I Firet HI peree

e L T TR TTO TR T TR N

I IRHE Mt Han

Duat 500-Series Two 700-Series Two

SVATAL VURRAN MWRAWL N
AR R AR

400-Series Two

200-Serles Two

505 WATTS 360 WATTS 210 WATTS 120 WATTS
0.09% MAX 0.09% MAX 0.09% MAX 0.097% MAX
11008 10 1108 110dE
120uv 1200V 1200V 1200V

YES OPTIONAL OPTIONAL NO
$1349.95 sa79 95 $599.95 539985

Optlonally avanlable in Standard E.L. A rack mount conflguratlon Solld Qak or Walnut side panels optional

’Output Power Minimum RMS per ¢ hannel mto&ohms from 20H2-20.000Hz with no more than 0.88% Total Harmonic Distortion

Phse Loneese.

THE POWERFUL DIFFERENCE

MADE IN U.S.A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY.LTD
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SUPPORTING
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TAPE RECORDER.

To film makers, music
professionals, broadcasters,
audio-visual experts—even
manufacturers of other hi-fi
components—a TEAC is a
working tool they depend
on to capture and repro-
duce sound perfectly.

Case in point: Star Wars™
the greatest fantasy movie
ever made,

TEAC Corporation of Amefica « 7733 Telegraph Road « Montebello, CA. 90640 + [n Crmadea TEAC is distributed by White Electronic Development Corporation (1966) Lid.

TEAC equipment was

used in the production of
Star Wars™ special sound
effects—lasers, light sabres,
starships and the voices of
C3PO and R2D2. TEAC...
just like you get at a hi-fi
specialty store.

A TEAC can help you
explore the outer limits

of your imagination, too.
And whichever TEAC you
choose, you can be certain
it will perform for a long,
long time. Because they're
made for people who can't
afford less.

© TEAC 1978

© Twentieth Century-Fox Film
Corporation 1978

SPECIAL |
STAR WARS"OFFER

With the purchase of any
TEAC open reel tape
recorder, we'll give you

a commernorative set of
Star Wars™ tapes. These
specially packaged open
reel tapes are a limited
edition and are not for sale
anywhere. They include the
music, sound effects and
narration from the film. Your
TEAC dealer has all the
details but the offer expires
April 30, 1978, and is void
where prohibited by law.

TEAC.

First. Because they last.




is radiated by the house wiring. A
power-line filter installed between the
transceiver’s power cord and the a.c.
outlet will prevent this. The Vidaire
Electronics CF-5 (Fig. 4) is a low-cost
filter that provides over 40-dB attenua-
tion to the 108 MHz harmonic. The
Radio Shack 15-1106 will do likewise.

-

|
i
|
L BUPER STRENGTH TV FRTER
FILTERS OUT TELEVISION INTERFERENCE (V1)
PASSES CB FREQUENCIES AND ELIMINmTES
UMDESIRABLE CB HARMONIC FREQUE

Fig. 3— CB low-pass filters; top,

Electronic Specialists FLCB-LP;
bottom; Channel Master 5272.

CB radiation may be picked up on
the FM transmission line rather than
the antenna. If the FM twinlead passes
close to a CB antenna, replace the FM
receiver’s twinlead (or even standard
coax) with one of the foil-and-braid
coaxial cables or foil-shielded
twinleads recommended in Part |1

Because some CBers use illegal
power amplifiers, sufficient fundamen-
tal (27 MHz) signal may squeeze
through a low-cost FM receiver’s input
circuits to overload the rf. stage. In
this case, one of the filters specified in
Table | of this part of the series should
be installed. CB fundamental filters
are available in a variety of styles and
impedances. Most of them are inserted
between the transmission line and the
receiver input terminals, but the Jer-
rold CBT-300 and Radio Shack 15-1146
are notch filters that are simply con-
nected across the receiver input ter-
minals in parallel with the antenna
leads or balun. (Except for the lack of a
tuning knob, these notch filters look
just like the Jerrold RFT-300 in Fig. 2)

Note that the RMS CA-2600F and Jer-
rold T-4040 (Fig. 5) are combination
high-pass filters and baluns; they
match coax to the 300-ohm antenna
terminals as well as filter. All of these
filters did their job well in the author’s
tests and measurements.

If the FM stations have adequate
signal strength, add attenuation to the
transmission line with a 20-dB barrel
attenuator, such as the RMS Elec-
tronics CA-1121M-20 (Fig. 1). This de-
vice should be connected between the
coaxial cable and the filter (a 75-0hm
input unit) or balun. This may reduce
the combined level of the FM signal
and interference below the level that
causes cross-modulation. If the FM
signal is not strong enough to do this,
replace the existing FM antenna with
one of the very high gain and direc-
tional models mentioned in Part I. The

f

g mlkn!cl
w
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Fig. 4 — Vidaire CF-5 line filter.

directionality will also improve the
signal-to-noise ratio (specifically the
FM signal-to-CB fundamental ratio).
However, since this is an expensive
step, it should only be tried if you are
desperate (and wealthy).

Electric Motor Interference

While FM receivers are supposed to
be inherently noise immune, they do
respond when the interference is
strong enough. Receiver manufac-
turers acknowledge this fact via the
impulse-noise suppression circuits that
appear now and then in the more ex-
pensive models.

Fortunately, if the interference is
strong enough to be picked up on a
modern FM tuner, it means the noise

Table 1 — CB Fundamental Filters.

Impedance Insertion Loss vs.
Frequency
Input  Output Model 27 MHz 100 MHz
300 300 Vidaire CBF-6 47 dB 0.1dB
Jerrold CBT-300 27-36 0.0
Radio Shack 15-1146 27-36 0.0
75 300 Jerrold T-4040 42 06
RMS CA-2600 45 0.5
75 75  Winegard HP-2700 33 0.1
RMS CA-2700F 29 0.2
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Take a close
look at a better
record cleaner.

Audio-Technica
AT6002

This is an A-T scanning electron microscope
photo of the dirt that must be removed if your
records are to sound clean. It's dirt that is
falling on your records sven as you listen.

(169x enlargement)

Our unique carbon fiber brush sweeps

each groove literally hundreds of times as
the record plays, just bafore the stylus
touches the groove. The carbon fiber brush
helps conduct static charges away, making
groove cleaning easier. And the incredibly
small 6 micron diameter reaches deep into
the groove for the smaliest particles.

(844x enlargement)

Immediately behind the brush, our velvet
pad captures and holds dust particles as
you play. And moisture seleased from an
inner reservoir helps to dissolve stubborn
deposits to prevent static build-up.

This 4-way attack on dirt (brush, pad,
liquid, and conductive nath to ground) is
uniquely effective. For proof, clean a record
with any other system. Then “play” it with
the ATB002. You'll find dirt removed by the
ATB002 that was left behind by other
cleaners. Try it today. .ust $9.95 at all
Audio-Technica dealers.

@ audio-technica.

INNOVATION 0 PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 384 33 Shiawassee Ave,
Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.
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a

announces a new product concept:

Build A

source is close by. It might be your son
or daughter using a 1000-watt hot

Speaker Peak Power Indicator

The speaker power indicator
described here is intended to be used
as a loudspeaker system accessory
rather than an amplifier facility. It is
not uncommon for amplifiers to have
LED indicators built into their front

* Manager,

Audio Engineering Dept.,
Technics by Panasonic,
Secaucus, NJ.

Almon Clegg*

panel to indicate the amount of instan-
taneous power being supplied by the
amplifier. By merely watching the
LEDs as music is playing, it is easy to
see the demands of the music signal
and level upon the power amplifier.
Unfortunately, the more likely position
for a typical listener is facing the front
of the listening room with his eyes
toward the speaker system. Should the
amplifier be located on the side or rear
of the room (which is a more likely

Technics
by Panasonic

-10DB

location), the listener would be unable
to observe the power indicating lights.

Thus, the idea of an indicator up
front where the speakers are always
located was born. Secondly, the idea
of associating the power with the
speaker system, rather than the
amplifier, makes good sense since it is
often the case that the amplifier is
capable of producing much more
power than the speaker is capable of
safely handling. Therefore, with this

-3DB 0oDB
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Super fidelity receivers need
Sansui super fidelity loudspeakers.

When-Sansul developed the first true supér fidelity receiver line, we also developed a complemeritary line of
super fidelity loudspeakers. It's the SP-X series, capable of delivering the full musical potential and sound excellence of
our new receivers, cleanly and without distortion.

The Sansui SP-X loudspeakers are all highly efficient. The top-of-the-line SP-X9000 delivers a sound pressure level of
100dB/w/m. We've also provided for big power handling capacity —up to 220 watts.

To complement the extremely wide frequency response of Sansui’s great DC amps and receivers, we created
speakers that reproduce the very lowest frequencies and all the important highs with astounding clarity. Tae SP-X9000 4-way
system includes a huge 16" woofer for richest bass; an 8" mid-range for strong presence; two hom-type tweeters;
and a pair of carefully-matched hom supertweeters.

The SP-X loudspeakers, inciuding the SP-X9000 (at a suggested retail price of
only $350), SP-X8000, SP-X7000, and SP-X6000, are enclosed in stable,
resonance-free cabinets of simulated walnut grain, and come with @
hand-rubbed Kumiko grille of genuine Japanese Cypress.

To hear the superior sound of Sansui super-
fidelity, visit your iocal franchised Sansui
dealer today.

The Sansui SP-X9000"s. | l@
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Because

MUsIC IS
mostly

transients.

$90.00
suggested list

Our 282-e cartridge.

From the attack of an organ
note to the bite of a plucked string,
music is mostly transients: sudden
bursts of sound at all frequencies.
Onastereorecord, transient signals
define the characteristic attack and
decay of musical sounds, differenti-
ating one instrument from another.

Until Micro-Acoustics’ direct-
coupled design (U.S. Pat. No.
3952171). allhigh-fidelity cartridges
concentrated on tracking ability:
maintaining contact between stylus
and groove at low forces, for min-
imum record/stylus wear. This re-
duces transient ability. because un-
der-damped moving assemblies
tend to remain in motion, impairing
clarity and definition. On the other
hand, earlier cartridges with stiffer
stylus assemblies had better tran-
sient ability, but greater wear.

Unlike these single-pivot car-
tridges, which maximize one ability,
Micro-Acoustics’ 282-e has twin
pivots optimized for. both abilities.
Resulting in superior transient and
tracking performance from one
cartridge on all records, including
warped discs. Performance totally
independent of tonearm cable ca-

pacity or preamp input impedance.

Visit your MA dealer and let
your ears convince you. Or use our
unique test record for evaluating
and comparing cartridge tracking
and transient ability Just send $5.00
for a postpaid copy, or write for free
information. Micro-Acoustics Cor-
poration, 8 Westchester Plaza,
Elmsford, N.Y. 10523. In Canada,
H. Roy. Gray Ltd., Markham, Ont.

Micro-Acoustics
“Because good tracking isnt enough”

© 1977 Micro-Acoustics Corporation.

system, the user can easily see when he
is overstressing the speaker systems.
Thirdly, since a pair of wires is already
connected to the speaker system, it
would be highly desirable to power the
LED circuit from the speaker line to
avoid the necessity of running any ad-
ditional circuits from the amplifier on
ana.c. outlet.

The speaker peak power indicator
described here is designed to in-
corporate the above mentioned
criteria. Furthermore, it utilizes only
resistors, diodes, and zener diodes, in
addition to the LEDs. To understand
how the circuit works, refer to Fig. 1.
The diode bridge allows either a
positive or negative signal to excite the
LED. The dropping resistor R, divides
the voltage against R,. Since there are
three forward diode junctions to over-
come, approximately 1.8 V is required
at the division point of Ry and R, to
cause the LED to become excited. The
unilateral zener (or two zeners in
series) merely limits the maximum
voltage applied to the diode bridge
with R; acting as a current limiter to
keep the LED from being over dissi-
pated.

Z, and R, are chosen to allow the
LED to go to full brightness at about 3

Fig. 1— Diagram of the basic circuit for
the speaker power indicator.

dB after the LED first becomes visibly
excited. This makes for an effective
way to view the relative power being
fed to the speaker. The average
brightness is a function of power input
and tells the listener that he is hitting
the speaker “hard” when it flickers to
full brightness.

By adding a switch and different
values of series resistance to Ry, it is
easy to make the LED come on at
many different power levels. Adding
additional bridge circuits for different
power levels will show the power levels
below 0 dB. Figure 2 shows a
schematic diagram for a three LED
system where 0 dB, —6 dB and —12
dB are displayed for three power levels
of 50, 100, and 350 watts as selected by

a switch. A
Parts List
1/2 W Resistors
1—100 ohm
3—120 ohm
1—150 ohm
1—220 ohm
1—1390 ohm
2—470 ohm
1—560 ohm
1—680 ohm
Diodes

12—Ceneral purpose silicon diodes,
such as TN4001

Zener Diodes

3—51 V, 200 mW unilateral (or six
each, 51 V, 200 mW conventional
zeners)

LED
3—30 mA jumbo red (Lafayette, Radio
Shack)

Fig. 2— Schematic diagram for the unit shown, a three LED system with power

levels of 50, 100, and 350 watts.

L 5
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From Fuiji.

Fuji, the world-renowned maker of premium
video-tape and the superior FX audio cassettes,
has developed two new FX formulations.

The new FX.I pure ferrix cassette is the finest
normal bias cassette tape available today. It
offers expanded wide dynamic range and excel-
lent signal-to- noise ratio. FX-1is completely
compatible with all cassette machines includ-
ing home, portable and car stereo units.

The new FX-II Beridox cassette is the finest
high bias cassette available today. Its unique

formulation is derived from Fuji's many years of
video tape experience. It has unmatched high
frequency response, extremely low noise and
distortion. FX-II is completely compatible with
all cassette machines which have high bias
capability.

Once you try the new Fuji FX-I or FX.II cas-
sette, you'll never buy any other brand of cas-
sette again. The sound is that much superior.
Available at fine audio dealers everywhere. Buy
Fuji FX cassettes today.

The new FX-I and FX-1I

| EUJI

FUJI

P &t 1=
= SuPE =
= g RIOR CASSETTE Higy gy, Z7
= ORMAL BIAS 1208 S 70:8 £ =
= TTE N & :":1.'
=) pURE-FERRIX CASSE . i
=L pne GRAN giv2 13 7 HCH Bive o g
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) | MAGNETIC TAPE DIVISION
\ 1 FUJI PHOTO FILM US.A., INC.

Empire State Building/New York, N.Y. 10001

Enter No. 15 on Reader Service Card
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Richard C. Heyser

Surely the end product of audio
technology is the listening experience.
We must never lose sight of this fact.
No matter how exotic our instrumenta-
tion, no matter how impressive our
mathematics, it is what we hear, not
what we measure or compute, that is
the final arbiter of audio quality.

But this does not mean that we
should turn away from technology
when attempting to assess or improve
audio equipment. It means that we
should become more aware of the
proper role that is played by in-
struments and mathematics. For it is
still the sole dominion of technology
to give us objective and repeatable
measures of our gradual climb toward
perfecting audio systems. And until
that day when we can quantify human
experience and emotion, it is still our
standard of improvement.

Yet we face a dilemma in modern
audio technology: Our measurements
do not always correlate with what we
“hear.” Are the measurements

wrong? [s there something
in human perception
which transcends our
technology?
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Are there “hidden variables” that we
overlook? Or are we fooling ourselves
by creating a mystique of the golden
ear? Whatever your personal views on
this matter, there is one thought I
would like you to ponder. . .the effect
that modern sound reproduction
strives to achieve is the creation of an
acceptable illusion in the mind of the
listener.

llusions

It takes no small amount of in-
testinal fortitude to stand up and tell
an industry striving for technological
perfection that what we are really try-
ing to do is create an illusion. Yet that
is the inescapable conclusion to be
drawn from analysis of our present
situation.

Almost  without exception, the
physical sound field in a listening en-
vironment could not in any way be
created by actual sound sources
located where we perceive them to be.
There can be no stage-center vocalist
located between our stereo loud-
speakers and 10 feet behind a back
wall. There can be no string section
stage-left and 30 feet back. Yet that
may be the illusion we perceive from a
good stereo reproduction. We fuse
these iflusions from two discrete sound
sources plus internal reflections in our
listening environment.

The physical sound field which a
modern sound reproduction system

creates is definitely not congruent

with the apparent sound field
which we hope the listener per-
ceives. What a listener “hears’”’ is
not a reconstructed hologram of
a live performance. Instead he
is subjected to a carefully
contrived sound field which

is intended to stimulate a
specific type of perception.

The listener is not a dupe
in this circumstance, but is

a willing participant who
will often knowingly reject
interfering sensory cues

that would otherwise

damage the illusion.

Us. Measurement

The enhancement of this illusion, as a
commercial enterprise, involves art as
well as science. . .psychology as well as
physiology.

Ingredients of Listening

Consider the ingredients of this
listening experience. Let me define
perception as the awareness of the
world about us which we gain prin-
cipally through sensory experience.
while the sensory stimulus may be the
result of independent processes, the
perceptual image which we fuse from
these senses is combined within the
higher levels of the mind into an inter-
related structure. Sensory imagery in-
volves a multi-dimensional structuring
in which ordinary physical space com-
prises only part of the dimensional
frame of reference against which we
form perception. This perceptual struc-
turing is based on physical and emo-
tional experience and is such as to
align the majority of sensory ex-
perience at any moment with a consis-
tent world-picture in our minds. The
perception of sound involves more
than just what we “hear.” It is a
holistic experience that involves not
only the other senses, but past ex-
perience and present emotional state
as well.

Not all of the sensory stimuli or prior
experience need necessarily agree in
order for us to form a perceptual im-
age. Consider the art of a ventriloquist.
Through manipulation of acoustic,
visual, and associative relationships, a
ventriloquist can project an illusion
quite inconsistent with reality. |
suspect that a ventriloquist would find
itdifficult to confuse a blind person.

This deception, which we find so
entertaining, indicates a deep struc-
tural compatibility within  human
perception. Not only can we cope in a
world which presents us with a conti-
nuing barrage of sensory stimuli, some
of which can be misleading, but we
can willingly “shut out” certain cues in
order to enhance our perception.
These are things that !, as a reviewer,
must recognize whenever | form a
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value judgment on the listening
qualities of a product

On a survival level, the structuring
of perceptual cues should relate to
physical reality. A cave man would
have been easy prey for a tiger which
was seen on the left, heard on the right,
but could bite him from the rear. We
align our perceptual cues into a meta-
framework which [ have referred to as
a "rightness of perception.” But on a
more leisurely level, otherwise signifi-
cant structural cues can be slotted into
a lower hierarchical level of im-
portance to perception. The world-im-
age which we fuse in our perception
may seem quiet real to us, but it does
not necessarily coincide with ingre-
dients of a physical reality.

Not A Hologram

The often overlooked art of record-
ing lies in knowing how to structure the
acoustic cues so as to enhance either
the illusion of reality or the evoked
emotional experience. Simply sticking
microphones in a place where record-
ings are to be made will not do it if we
want the proper listening experience

from our present reproduction
technology.
| must point out that it s

theoretically possible to record a
dynamic diffraction pattern of an
acoustic performance—a hologram.
Some day we will do that, but it is not
what we now record. We do not record
a hologram; we do not even pretend to
record a hologram. Nor do we even
pretend to play back a reconstructed
holographic sound field. Yet, | submit,
much of the hoopla of present audio
component measurement technology
is based on the assumption that we
listen to a reconstructed hologram.
The component designer who, in
good faith believes he is thoroughly
measuring the performance of his pro-
duct, tacitly assumes that perfection is
a reconstructed hologram. He then
compounds this problem by using
distortion measurements which are
based on linear mathematics (I will
have more to say on this important
matter at another time). When a non-
technical listener hears this product as
part of a modern sound reproduction
system, he may perceive an unpleasant
warping of the illusion. It is distorted
as a perceived experience. The
designer is enraged that his product —
which measures double 0 nothing per
cent “distortion” —can be perceived

right through the much higher
measured distortion of other com-
ponents. QObviously, in the tech-
nologist's eye, the non-technical

listener is a freak to be ignored. Par-
ticularly, since this listener uses weird

words such as furry to complain about
the imperfections he perceives. The
result is an industry split right down
the middle, with math and fancy test
instruments on one side and
dissatisfaction expressed in flowery
rhetoric on the other side.

Both sides of this controversy have
been squared off against each other
for at least 50 years, and neither will
give an inch to the other.

It is my opinion that before we can
try to answer the question “why can’t
we measure what we hear?” If we do
not know what we are trying to do,
then how can we expect to know how
to do it better?

We align our
perceptual cues
into a
metaframework
which |
have referred to as
a “rightness of
perception.”

I submit that what we are trying to
do in today’s technology is provide a
particular type of listening experience
under the limitations imposed by our
ability to recreate a physical sound
field. A great many years from now we
will be able to record and reproduce
an acoustic hologram, assuming that
this is what the listener wants.

Meta-Language

Once we recognize that the actual
sound field in a listening enviroment is
not identical to the sound field which
we may perceive, we get a whole new
perspective on the problem of being
able to measure what we hear. It is the
illusion of reality, not the reality itself,
that we must measure.

Now, | know that such a statement
may turn a lot of people off, but do not
be misled by any emotional reaction to
my observation that the listening ex-
perience involves the structuring of an
acceptable illusion by means of artful-
ly contrived sensory cues. This does
not mean, as | pointed out earlier, that
we must abandon technology. It does

not mean that at all. As a matter of
fact it directs us back toward
technology of a much higher level.

Consider this: Qur entire multi-
billion dollar sound reproduction in-
dustry depends, in one way or another,
on the observation that most persons
will experience the same type of illu-
sion if subjected to the same type of
stimulus. Stereo would have been a
total flop if the illusion of lateraliza-
tion and depth were a random oc-
currence among the listeners. In other
words, there is a commonality of struc-
turing which shows the promise of be-
ing analyzed by a higher level of
technology than that which we now
use.

This higher level of technology
might serve as a meta-language which
we can use to translate between cer-
tain objective and subjective descrip-
tions of the same event. And isn’t that
really what we want to do if we are to
correlate what we measure with what
we hear?

Language of Perception

Let me pursue that particular point a
little farther. if human perception is
structured in the manner | indicated
earlier, then any attempt to convey in-
formation about personal impressions
of a perceived experience might use
terminology dependent wupon that
structure. The language of perception
may depend upon inter-sensory
analogies of form. We might describe
our impressions of a sound in terms of
shared experiences of sight, touch,
taste, or smell, as well as sound.

A language capable of conveying in-
formation about our perception may
be syntactically structured to evoke
the appropriate sensory imagery. Seen
in this light, the symbolic, often
flowery, terminology of subjective
audio begins to make a bit more sense
(no pun intended). There is a language
here, and words such as sharp, bright,
and furry do convey meaning at an ex-
periential level.

But if this language of perception is
based on structural rules derived from,
or consistent with, physical ex-
perience, then there is a conceptual
link with objective measures of the in-
gredients of that physical experience.
But, let me come at this from another
direction. If, as Einstein cautioned, it is
the theory which decides what we can
observe, then the frame of reference
establishes the form which that theory
will take. When two observations are
related to the same event but use dif-
ferent frames of reference (such as our
perception of a measurable sound
field) then there is a conceptual link
between these frames of reference if
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Adollar says Sound Guard
keeps your Bach,Blues and Boogie
perfectly preserved.

Audio experts have called our Record Preservation
Ki: “the best thing for records since vinyl”
Now Sound Guard will pay you $1 to
% prove the strength of their judgement.
Simply purchase the Preservation Kit
from your audio or record dealer and
send us the coupon below with proof of
purchase. We'll send you your dollar.
Independent tests prove records
olayed 100 times show the same absence
of surface noise and distortion, when regularly
treated with Sound Guard, as a new record
glayed once in “mint condition
ound Guard protection lasts. However, this
offer ends July 31,1978. So dont delay.

“Sound Guard’ keeps your
good sounds sounding good.

p Scund +5uard preservative —Sound Guard cleaner—Sound Guard Total Record Care System.
42 Scund Suard is Ball Corporation's registered trademark
Cepyright © Ball Corporation, 1978 Muncie, IN 47302







