
EN ACT II. 
STAND MADE THEM BETTER. 
nce to let you get everything out of your tuner. Perfectly. 

in Our output stage for example, features a new 
'o in parallel push-pull circuit that reduces total harmonic 

th distortion to less than 0.1%. Again, well below any- 
thing you can Dossibl,' hear. 

To all put eliminate cross -talk, the SA950011 
ence comes with a 5epa-at~ power transformer for each 

channel, ins:end of the usual single transformer 
t for both. 
d. And where some amps give you two, or three 

tone controls, the SA950011 gives you four. Two for 
regular treble and bass, and two for extended treble 

e and bass. They're calibrated in 2 decibel click stops, 
0011 which means you have a virtually endless variety of 
pre- ways to get the most out of your music. 
the But that's only the peginning. To get the most out 

of your cartridge, the 950011 has a switch that lets 
you "tune" the arìplif:er to the cartridge manufac- 
turer's optimum capacitance. And to get the most 
out of your records, oar three -stage phono equalizer 
features an incredibly high phono overload level of 
30C millivolts With nD more than 0.2 dB variation 
from the RI AA curve. So even the most complicated 
passage on one of tocay's highly engineered records 
will sound exaztly the way it was recorded in the 

studio. 

TX950011 
SA950011 
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Obviously, both the SA950011 and the 
TX9500I1 are very sophisticated pieces of 
equipment. But all of the engineering skill that 
went into making them has also gone into every 
other tuner and amplifier 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. 

SA950011 SA850011 SA750011 SA6500II SA550011 
1X950011 TX850011 TX65001I 1X550011 

POWER MIN. RMS, 80 60 45 
20 T020,630 HZ 

30 15 

TOTAL HARMONIC 0.1% 0.1% 0.1% 
DISTORTION 

0.1% 0.5% 

PHONO OVERLOAD 3000V 250mV 200mV 
_EVEL 

200mV I30mV 

INPUT:PHONO/AUX/ 2;1/2 2/1/2 1/1/2 
TAPE 

1,1!2 li1JI 

SIGNAL TO NOISE 95dB 95dB 95dB 
RATIO 

93dB 87dB 

FM SENSITIVITY I.5uV I.8uV not 
IIHF'58) applicable 1.9uV 1.9uV 

SELECTIVITY 
(wide) 35dB IwIde135dB not 

(narrow) 85dB (narrow) 80dB applicable 60dB 60dB 

CAPTURE RATIO 
(wide) 0.8dB (wide) 0.8dB not 

(narrow) 2.0dB (narrow) 2.0dB applicable 1.OdB Lods 

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

* Minimum RMS continuous power out- 
put at 8 ohms, from 20 to 20,000Hz, with no 
more than 0.1% total harmonic distortion. 

TX650011 
SA750011 



TX9500 - Popular Electronics 

TX9500 - Modern Hi Fi 



PIONEER P 
WE STARTED WITH THE B 

Last year, the experts paid Pioneer's integrated 
amps and tuners some of the highest compliments 
ever 

The challenge was obvious: to build even better 
amps and tuners. Amps and tuners that would not 
only surpass anything we'd ever built before, but 
anything anyone ever built before. 

r Here's how we did it. 

THE NEW PIONEERTX9500II TUNER: 
EVEN CLOSER TO PERFECT 

When Popular Electronics said our TX9500 
tiler was as "near to perfect" as they'd en- 
countered, they obviously hadn't encountered 
our TX9500II. It features technology so ad- 
uanced, some of it wasn't even perfected until 
this year. 

Our h -ont end, for exarrle, features three 
newly developed MOS 1±1 s that work with 
our 5 -gang variable capacitor to give the 
TX950011 an incredible FM sensitivity of 
8.8dBf. In mono. In English, this means you 
can pull in beautiful FM reception no matter 
how far you live from the transmitter. 

Where most tuners give you one band 
width for all FM stations, the TX9500II 
gives you two. A wide band with a surface 
acoustic wave filter to take advantage of 
strong stations, and a narrow band 

rx8500u 
SA850011 

with five ceramic liters to remove all the in_erfer 
and noise from weaker Ines. (Distortior measuri 
stereo at one kilohertz is an incredibly low 0.07 
the wine oand; and 0.25% in the narrow band. 
wel beovv the threshold of human hearing ) 

Where convent onal multiplex circui s cut o 
some of t -'e frequencies :hat add depth and pre 
to music, the multiplex dreuit in the TX95001! 
doesn't It fea:ures an exclusive integrated drcu 
that's far more accurate than anything a se arou 
Plus a multipath switch that lets you align your 
antenna perfectly without an oscilloscope. 

And where you simply have to guess about 
proper recorcing le.rels off most tuners, the TX9 
provides 'ou with a tone generator that lets yo 
set the recorcing levels on your tape deck befor 
broadcast sta-ts. 

So your tapes can sound just as clear and 
beautiful as your to-ier. 

TEE NEW SA950011 AMPLIFIER: 
HOW TO GET THE MOST OUT OF THE BEST. 

After hulking one of the world's best tuners,. 
had -to ch-jicebut to create an amplifier :hat co 
match it. 

The result :s the new SA95001I . An 80' 
watt integrated amp that was designed 





DISCWASHER`n 
presents 

The Clean Truth 
About Your 
Naked Stylus 

When your stylus plays over one 

light fingerprint or one tiny "bead" of 

vinyl stabilizer, the clean naked dia- 

mond becomes a glazed, dust -holding 

abrasive weapon wearing away at your 

records and masking their true sound. 

This unseen build-up may actually hold 

the tracking tip of the diamond out of 

the record groove. 

Accumulated grit 
on stylus that 
looks "clean" to 

the naked eye. 

The SC -1 Stylus Cleaner from 

Discwasher is designed with a brush 

that is stiff enough to remove harmful 

accumulation, but gentle enough to 

avoid damaging delicate cartridge as- 

semblies. Two drops of Discwasher's 

D3 Fluid add extra cleaning action to 

the SC -1 without the side -effects of 

alcohol, which can harden rubber canti- 

lever mountings. 

Atter cleaning with 
SC -1 and D3 
Fluid by 
Discwasher. 

The retractable, walnut -handled 

SC -1 includes a magnifying mirror for 

convenient inspection of stylus/car- 
tridge alignment and wiring. 

Get the clean truth from your 

records; get the SC -1. 

SC -1 STYLUS 
CLEANER 

dd i scwasher inc. 

1407 N. Providence Rd. 
Columbia, Missouri 65201 
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The source 
of perfection in 
stereo sound... 

Pickering's new 
xSV/3000 

The reviewers applaud as never before! 
.. we don't see how you can do better at any price." 

Hirsch -Houck Laboratories. Stereo Review. February 1977 

"The new unit offers the stereo performance of the XUV/ 
45000 (or perhaps a little better than that) at a lower 
price. It seems hard to go wrong with such a combina- 
tion." 

CBS Technology Center. High Fidelity. February 1977 

"Congratulations to all concerned on a fine contender 
amongst the world's best stereo pick-ups." 

John Borwick. Gramophone. United Kingdom 1977 

Pickering's new XSV/3000 is a remarkable develop- 
ment. It possesses a totally new and different design that 
makes it the precursor of a whole new generation of so- 
phisticated, advanced stereo cartridges. 

This has been made possible by technological advances 
in two areas. First, it has an unusually tiny, samarium 
cobalt (rare earth) magnet of remarkably high power that 

permits extremely low mass, and also offers high output. 
Second, this cartridge features the new StereohedronTM 
stylus tip, a Pickering first! This extraordinary shape has a 
far larger bearing radius, which provides increased con- 
tact area in the record groove. This assures gentler treat- 
ment of the record groove, longer record life, and also, 
far longer stylus life. 

This cartridge provides remarkably smooth and flat fre- 
quency response; its channel separation is exceptional, 
its transient response possesses superb definition. 

Truly, Pickering's XSV/3000 represents a whole new 
concept of excellence in stereo cartridges ... the true 
Source of perfection in stereo sound. 

For further information write to 
Pickering & Co., Inc. Dept. A 
101 Sunnyside Blvd., Plainview, 
New York 11803 

® PICKERING 
"for those who can ihearl the difference" 

PICKERING & CO., INC., COPYRIGHT 1977 
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Empire's 
Blueprint For 

Better Listening 
No matter what system 

you own, a new Empire 
phono cartridge is certain 
to improve its performance. 

The advantages of 
Empire are threefold. 

One, your records will 
last longer. Unlike other 
magnetic cartridges, 
Empire's moving iron 
design allows our diamond 
stylus to float free of its 
magnets and coils.This 
imposes much less weight 
on the record surface and 
insures longer record life. 

Two, you get better 
separation.The small, 
hollow iron armature we 
use allows for a tighter fit 
in its positioning among 
the poles. So, even the 
most minute movement is 
accurately reproduced to 
give you the space and 
depth of the original 
recording. 

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

The end result is great 
listening. Audition one for 
yourself or write for our 
free brochure,"How To 
Get The Most Out Of Your 
Records:' After you com- 
pare our performance 
specifications we think 
you'll agree that, for the 
money, you can't do 
better than 
Empire. 

ENPIFE 
Already your system sounds better. 

Empire Scientific Corp. 
Garden City, New York 11530 

Audioclinic 
Joseph Giovanelli 

Improving Sound 
Of a Portable Phonograph 

Q. The sound of my daughter's 
portable record player is thin, hard, 
wiry, and reedy. Is there any reason- 
able way (under $25.00) to sig- 
nificantly improve its sound while re- 
taining the original speaker cases, 
which are made of thin, light plastic? 
Each speaker has a 6 -in. by 9 -in. woo- 
fer and a small tweeter in an open - 
backed cabinet. Although I can find 
no impedance designation on these 
speakers, the long leads suggest 16 

ohms to me. If I replace these speak- 
ers with 8 -ohm speakers, would this 
change damage the amplifier?-Ben 
Dyer, Easttown, Ky. 

A. It is probable that a combination 
of circumstances has combined to 
produce the rather bad total sound 
you have described. These circum- 
stances may include: (1) an amplifier 
which is deficient in low frequency 
output; (2) a mismatch between the 
ceramic cartridge probably used and 
the input of the amplifier; (3) an im- 
balance between the output of woo- 
fer and tweeter, and (4) woofers 
whose resonant frequency is too high 
to enable bass response to be pro- 
duced in any reasonable quantity. 

The amplifier may either have its 
frequency response measured or, 
more easily, be connected to loud- 
speakers known to have good sonic 
qualities which will provide you with 
an audible indication of the perform- 
ance of the amplifier. If the resulting 
frequency response is reasonably 
good, obviously the major problem 
will be the original speakers. A simple 
series resistor placed in the "hot" 
tweeter lead may pad the tweeter lev- 
el down sufficiently produce a better 
balance in the speaker system. How- 
ever, the amp's output must be high 
enough to drive this less efficient load 
to acceptable levels. 

If the amplifier itself lacks low fre- 
quencies, then it is often possible to 
improve this situation by the use of 
larger values of both interstage cou- 

pling capacitors and emitter bypass 
capacitors than are now provided. Be- 
cause the amplifier used in this record 
player probably has a relatively low 
power output, the overall audio vol- 
ume may appear to be reduced from 
what it was before the capacitors were 
changed. This is because more of the 
power developed after the change in 
the amplifier will be used to produce 
low frequencies; before, most of the 
available amplifier power was avail- 
able as midrange energy, making the 
system appear to play more loudly. 

Where a portable record player 
employs a ceramic cartridge, it is pos- 
sible that the bass frequencies are lost 
because of an impedance mismatch 
between that cartridge and the input 
of the amplifier. Ceramic cartridges 
require impedances which are typi- 
cally 1 megOhm. If the input imped- 
ance of the amplifier is significantly 
lower than this value, say 100 kOhms, 
bass response will be lost. If there is 

sufficient amplifier gain, it may be 
possible to improve this situation 
merely by inserting a resistor of per- 
haps 0.5 megOhm in series with the 
"hot" cartridge lead of each channel 
though there will be a significant 
overall signal loss. 

If the resonant frequency of the 
original woofers is very high, then 
they should be replaced. The imped- 
ance of the speakers should be mea- 
sured, if possible, since the speakers 
used are probably 4 -ohm types for 
this application, rather than 16 ohm. 
You may be able to learn the imped- 
ance of the speakers by writing the 
maker, but I do not think we can 
make a good guess just on the basis of 
the long leads. The thin inter- 
connecting cables ordinarily used 
with such equipment are not con- 
ducive to good performance, and you 
may improve things by using heavier 
gauge wire, something on the order 
of 18 gauge zip cord. 

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, self-addressed envelope. 

AUDIO June 1977 
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Performance. 
Scott Stacks Up. 

Every serious listener knows that separate tuners and amplifiers offer greater system versatility and 
flexibility than the all -in -one receiver. But Scott separates stack up where it really counts- 
performance. 

Every one of Scott's complete line of tuners and amplifiers is engineered and designed 
to give you all the performance features you expect, at a price no higher than 
many receivers currently on the market. 

Scott's T 526 AM/FM Stereo Tuner and A 436 Integrated Power 
Amplifier provide such important performance features as front 
panel Dolby de -emphasis switching, a phase locked loop 
multiplex section and linear motion calibrated controls. 

And that's only part of the story. Compare these 
important performance features with any 
other medium-priced tuner and 
amplifier on the market today. 

The Scott T 526 Tuner 
IHF sensitivity rated at 1.9 µV, S/N 
ratio 68 dB and a capture ratio of 
1.5 dB. 
Signal strength and center channel 
tuning meters. 
Four gang tuning capacitor for better 
image rejection. 
AM section designed around a tuned 
RF amplifier using J-FET for improved 
signal-to-noise ratio. 
AM noise suppression circuitry. 

The Scott A 436 Amplifier 
42 watts RMS per channel, driven 
into 8 ohms from 20 Hz to 20 kHz with 
no more than 0.3% THD. 
True logarithmic meter amplifier 
obviates the need for range switching. 
Individual channel power level 
meters calibrated in % of full power 
output capability eliminates confus- 
ing dB and VU readings. 
Two completely independent tape 
monitors allow two tape recorders 
to be used simultaneously for direct 
tape -to-tape copying. 
Instantaneous electronic protection 
circuit in the output stage. 
IM distortion lower than 0.15% for a 
cleaner sound without listening 
fatigue. 
High and Low filters, two auxiliary 
outlets and mic inputs. 

And the Scott T 526 and A 436 come complete with 
professional rack -mount handles, and are backed by a three-year, 
parts and labor limited warranty. 

For specifications on Scott's complete line of audio components, write or call 
H.H. Scott, Inc., 20 Commerce Way, Woburn, Mass. 01301. (617) 933-8800. In Canada: Paco 
Electronics, Ltd., Quebec, Canada. In Europe: Syma International S.A., 419 Avenue Louise, Brussels, Belgium. 

SCOTT 
The Name to listen to. 

Receivers / Tuners / Amplifiers / Turntables / Speakers 
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Decca 
Record Cleaner: 

Outperforms 
all competitors 

There are many different brands of turn- 
table -mounting record cleaners, but all are 
basically the same. They use brushlike 
materials which, combined with liquids, 
remove most visible dust and dirt. They do 
little or nothing about static charges which 

6 build up between diamond stylus and vinyl 
record grooves, resulting in audible pops 
when discharging. Some dust is always left 
behind, and dries into hard grit after mixing 
with liquids. The stylus which could have 
pushed a few soft dust particles out of the 
way, must now track hard grit particles like 
they are part of your record, resulting in dis- 
tortion and increased stylus wear. 

Decca Record Cleaner is the maverick in 
the crowd. It's the only turntable -mounting 
cleaner using Decca's carbon micro -fiber': 
bristles so fine that 1000 of them enter 
each groove, completely removing even the 
tiniest dust particles. The bristles are in- 
credibly strong and are electrically conduc - 
tive, as is the cleaner arm: the entire device 
is grounded to your amplifier chassis. Thus, 
static charges are continuously drained 
off for lower surface noise and expanded 
dynamic range. Decca Record Cleaner 
uses no liquids and thus avoids their 
potentially damaging effects on records 
and stylii. 

Decca Record Cleaner: Complete dust and 
static removal without risk of stylus or 
record wear. Sugg. list $14.95, complete 
with mounting hardware. 

*worldwide patents pending 
Decca Record Cleaner available at 
quality dealers across the U.S. 
Sugg. list $14.95 

ROCELCO INC. 
160 Ronald Dr., Montreal 

Canada H4X 1MB (514)489-6841 
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Herman Burstein de' 

Intermittent Popping 
Q. I've had an intermittent problem 

for a long time with my Sony 250-A 
tape deck when using the thinner 
tapes which takes the form of sharp, 
static -type pops, mainly in the left 
channel, with a variable rate of re- 
petition, sometimes several times a 

minute and sometimes several times 
per hour. The more often the tape is 

played, the more frequent the pops. 1 

have another Sony tape deck which 
does not exhibit the pops even 
though it is used with the same audio 
equipment as the 250-A.-L.M. 
Lorentz, Azusa, Cal. 

A. Clean and demagnetize the 
heads and all other metal objects 
contacted by the tape. The head 
shields should be well grounded. Per- 
haps a good earth ground from the 
tape deck may help. One reader had 
success in solving a similar problem by 
having a grounded bit of metal foil in 
contact with the moving tape. 

Cassette Adaptation 
Q. I have a Magnavox receiver 

which powers a stereo turntable and a 

tape player, and I would like to add a 

cassette deck to tape through it inter- 
nally. The man at Radio Shack said 1 

would have to have the receiver mod- 
ified, but was hesitant to say what it 
would cost. If I have it modified, 
could I record everything internally 
including the phonograph and the 
AM radio?-james Steiner, Richmond 
Hill, N.Y. 

A. Unless there is something special 
about the Magnavox circuitry, this 
should be relatively simple. It is nec- 
essary to take the signal from across 
the Magnavox's volume control and 
feed it into the tape machine for 
recording. The signal is taken across 
the hot and ground leads of the con- 

trol and is usually of sufficient 
strength, at this point, to drive the 
tape recorder. The cost of having this 
done by a technician should be ap- 
proximately $10 to $15. 

Demagnetization Procedure 
Q. What is the proper procedure 

for using a demagnetizer? I first posi- 
tion the tool, apply power, gradually 
withdraw the tool to about five feet 
from the heads, then turn the power 
off.-Alan Sandler, Brooklyn, N.Y. 

A. The proper use of a demag- 
netizer consists in turning it on at a 

distance of several feet from the unit 
to be demagnetized, bringing it very 
near the unit and moving it in a rotary 
fashion. Then very gradually with- 
drawing it from the unit, and shutting 
it off at a distance several feet away. 

Thin Tape Troubles 
Q. I use both Scotch t/2 mil and 1 

mil tapes. On the I/2 mil tapes I have 
noticed a bending of the edges, the 
folding of one edge onto the top of 
the other. This deformation is a grad- 
ual process ranging from a slight frill- 
ing of the edge to the pancake effect. 
My tape deck is kept clean, and noth- 
ing seems out of alignment.-James 
Cockerham, San Antonio, Texas. 

A. It is probable that the tape guides 
are not correctly mounted or not of 
the proper dimension. Beyond this I 

can only suggest that you consult the 
manufacturers of either the tape or 
the tape deck. 

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. 

AUDIO June 1977 



"...in the some class w th o number of mc'e expe-s v4- prodc`ts, including 
mart' o the direct -drive record playe = we he 'e seen' 

This quote. from the H rs_-i-hourd-: Labs' repot- i- Stereo Review, refers 
to tie Due 510, a semi-au-cmat c bel--crive turntable. S nce direct -drive models 
(especially our own) are ccceptec ce. the standard cf perfcrmarce, Hirscl-- 
Hcu`k s campa- son is not to he take- lightly. 

The 510 a so benefits fro---) comparison with otter Semi -cu -c -vatic turn - 

We'll let someone else cates t-,ealé' i ch,k 

LJ 
Dnd inch 

tell you how good 
our belt -drive turntables 

Ie:d ir. grcovss for yoc. You don' - 
have to gI.ess %v -)ere -h 9y are. And 

there'_. no %..iay to drop 
the toneanm acciden- 

t eall are tally; the cue -contra lifts t arutoma-ical y at the end 
cf p anc supports it until yon release it. 

You mig-1t also compare the 5 ì 0 .kith you- presen- turntable, or any other 
you m3, ae considering. When you do keep r mind the `S10's ma -p: other fea- 
tures crd refinements descrioec belo... Your oid records vi I sound better, your 

new ones last loncer. 

Dual United Audio Products,i 2C So. Cz IJmbJs Ay_. Mt. Vern, its Y 1355 

Dual 510. Semi-cciarrai c, single olay. True four -point 
gir gal tonearrr suspension. Synchronous motor 
p-ecision-ground belt pique Varia -pulley, 
ay-camically-balancec plater. 6% pitch -control, 
iFuminated strobe_ Leac-in groove sensor. 
Cue control viscous-darnped i -i both 
cirections. Less then S20C. 
Ducal 502. Similar except less sensor, 
pit_ -control and strode. Less than S160. 
Guru 1249, fully automatic 
s rçle-playimulti-play. Less than 5280. 

rue four -point _irba+ centers and pivots 
he tonearm mass at riersection cf horizontal 

and vertical axes. Tnecrm is dynamically 
balo csd in all planes. The four needle -point 

{pivots are first hcrdened, then honed, a 
process which o-adt ces mic-osccpically 

smccti surfaces. -ne prec sion ball -bearing 
races are r- y 0.-57 inch d ameter. 

Searing frictio-:.erlic.l. <0 007 gram; 
ìzor a1, <).015 gram. 

Stdis force, applied b. I-ang coiled spring 
arou td vertical pivot, remains perpendicular 

to record even = turntable is net level. 

ecif cations (DIN e! ¡Zombie. >63d, Wow.epd fluftec 

Enter Nc. 15 er Rea 

Uhiaue \brio -pulley 
used in Dual's three 
belt -drive. models is 
precision -machined 
for pe -fer -t concentrici-,. 
and bcleice. Speeds 
are adjusted by 
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ud 
etc. Edward Tatnall Canby 

I got so involved last month with 
Charles Cros of France, the man who 
conceived of the phonograph some 
eight months before Thomas A. Edi- 
son independently invented it, that 
never got to some nagging little me- 
chanical questions about Edison's First 
Phonograph which, in this 100th an- 
niversary year, have been bothering 
me as never before. Not very epochal 
questions-just minor tantalizations. 
trot them out, even so, because they 
illustrate a big point 
about our informa- 
tional system, that 
vast transmission 
belt of second-hand 
knowledge that 
makes up maybe 95 
per cent of our day- 
to-day reality. Do 

g we trust anything 
first-hand? It's got 
so the things we 
find out for ourselves, 
right on the spot, 
aren't as real to us 
as that omniscient 
Voice of Authority 
that comes to us over 
the air or in print. 

In other words, 
if the weather peo- 
ple say it's fair out- 
side and you see the 
rain, there must be 
something wrong. 
With the rain, of 
course. 

I have no first-hand experience 
with the First Phonograph nor have 
most of us. It's right there, in New Jer- 
sey. But you don't just walk in and ask 
to turn its crank, just to hear the 
sound that comes out. Like the Decla- 
ration of Independence, that machine 
is now a well -guarded and priceless 
relic and rightly so. So you read about 
it. You look at pictures and study dia- 
grams, as who hasn't, this 100th year. 
It's all second hand. And the trouble 
is, when I do this I find holes in the 
info. Silly little things that in a half - 
second first-hand look I could answer 
for myself-but no! I have to depend 
on the transmission belt. Drives me 
crazy. 

So what more do we need to know 
about Edison? His machine worked. It 
had a stylus and grooves, it recorded 
and it played back, no doubt with ex- 
ecrable quality. Isn't that enough? No, 
not enough, at least until my curiosity 
is satisfied. 

A Question of Curiosity 
Question One. Not really a ques- 

tion, since I have figured out the an- 
swer-but I'll bet nine -tenths of our 

readers won't know. Without looking 
at a picture of the First Phonograph, 
can you say whether the big cylinder 
turns along a stationary threaded 
shaft, to make the spiral groove pat- 
tern, or the cylinder and shaft are one 
and turn together. I had never 
thought about it, natch. Well, the cyl- 
inder and shaft are one. That you can 
figure out by study of the pictures. 
OK, then does the cylinder move 
sidewise, or does the stylus and its dia- 
phragm assembly (two of these, one 
for recording and the other for play- 
back)? Well, I can tell you that one 
too; the cylinder moves sidewise and 
so does the shaft with it. The shaft is 

threaded at one end, next to the 

crank, and screws through the thread- 
ed support on that side. On the other 
side the shaft is unthreaded and 
moves freely through the smooth 
bearing hole in the second support. 
The styli remain in one place as the 
cylinder winds past them. 

Simple-but note that in later cylin- 
der machines the system was rever- 
sed, if I am right. The cylinder turned 
in one position while the stylus and 
diaphragm moved sidewise along a 

sort of threaded track. 
Or so I remember. 
(My second-hand 
info, via numerous 
pictures, is exasper- 
atingly uninformative 
on this score, as usual, 
but I think I can 
make out the trav- 
eling stylus, movea- 
ble along an over- 
head screw.) 

Now this involves 
some interesting me- 
chanical analogies 
with present audio 
equipment - tricky 
motion problems that 
are directly related 
to those we face in 
our overhead -type 
tangential disc cut- 
ters and playback sys- 
tems. How do you 
persuade a rela- 
tively heavy "car- 
riage", the sonic 

mechanism plus stylus, to slip sidewise 
so that the groove is accurately traced 
in playback without even the tiniest 
side pull? Those who have designed 
such systems know all about it-and 
there are even more recent develop- 
ments such as the ingenious Teldec 
TV disc system with its dangling stylus 
and those "motional feedback" ar- 
rangements that give the traveling 
crane a nudge when it goes too slow- 
ly. And on top of all this, there's the 
RCA laser beam tracking system. 

All these mechanisms trace directly 
back to the very first instant of record- 
ed sound in 1877. The sidewise track- 
ing problem was solved, right there, at 
least for the moment! Otherwise im - 
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You can order '76 bound copies, or the HI-FI HAND- 
BOOK. 

There is a free literature card...get information from 
manufacturers...no cost. 

Or, just write and tell us what you think of us... 
good or bad. We like praise, but criticism is of use to 
us too, since we can then serve you better, and 
change to meet the needs of the audiophile. 

SUBSCRIBE 
Don't wait until your subscription 
runs out. Renew now and insure 
uninterrupted service. 
The remaining issues on your 
current subscription will be added. 
Postage will be paid. 

Gentlemen: Please enter 
my subscription to AUDIO. 

Name 

Address 

City 

State Zip 

New Subscription Renewal D Payment Enclosed E Bill me 

E 3 Years -$20. 
(Foreign-$26.) 

2 Years-$14. 1 Year-$8. 
(Foreign-$18.) E (Foreign-$10.) 

You may pay for your subscription on your credit card. 

American Express 

Credit Card No Diners Club 

Master Charge 
Card expires Bank No 

Signature 

For office use 

SUBSCRIBE 
Don't wait until your subscription 
runs out. Renew now and insure 
uninterrupted service. 
The remaining issues on your 
current subscription will be added. 
Postage will be paid. 

Gentlemen: Please enter 
my subscription to AUDIO. 

Name 

Address 

City 

State Zip 

New Subscription Renewal Payment Enclosed Bill me 

E 3 Years -$20. 
(Foreign-$26.) 

2 Years-$14. 
E (Foreign-$18.) 

1 Year-$8. 
(Foreign-$10.) 

You may pay for your subscription on your credit card. 

American Express 

Credit Card No Diners Club 

Master Charge 

Card expires -- - Bank No 

Signature 

For office use 



EQUIPMENT PROFILES 
Test Reports on bp Audio Equipment 

Complete Specs on 2,200 Products 

Now 
Available...the 1977 
Equipment Profiles 
With The Industry's Most 
Complete Test Reports 

The 1977 EQUIPMENT PROFILES, published by AUDIO 
magazine, contains nearly 100 pages of test reports...the 
industry's most complete, in-depth reviews. 

To receive your copy send in this card. You will get a large 
(81/2"x11"),160 -page, illustrated book. 

Then you have, not only the test reports, but over 50 
pages of equipment specifications... speakers, tuners, 
amplifiers, all are listed, over 2200 products in all. 

To order your copy of the 1977 AUDIO EQUIPMENT 
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teed. If I don't like it, I can return it in 30 days (in good condition) 
for a full, unquestioned refund. 
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and all of us, are dedicated to 
helping you improve the sound 

of your fine stereo system. 

ON TOP of the stack-(and "THE TOP" FREAMP ii HI Fi)-the PE 2217 offers more flexib lity and 
control than preamps costing twice the price. 

The 20 -band OCTAVE EQUALIZER uniquely 
coupled with a ersatile combinatioi PUSH- 

BUTTON PATCH PANEL and advanced phono 
preamp section allows ycu the capability of 

graphic "EQ" during the playback and record- 
ing process. Dual phono and triple tape control 

with 84 and 106dB SIN specs make the 'E2217 
an unsurpassed preamp value at $529.50. 

EQUALIZERS are us ad everywhere in the music - 
ma king chair: by live performers, recording studios, 

miring consoles, AM aid FM stations, and so on. In 
every step, each of the engineers use equa izers to 
make the inusi= sound the way t.4ey think It should 

and. So after everyone else makes the music sound 
the way they like it, it's up to you to use thet same 

Wish Jment -the equalizer-to make the fina adjust- 
ment, and make tte music sound the way you tike it to 

sound In your own home. 

We also include a 11 the accessories and features that 
area must to make equalizing easy, as well as an 

amazingry rewarding new experience ... An 
Environmental Do -it -you -self Test Record edited and 

annourced by Soundcraftsmen especially for use with 
the Scundcraftsw en equalizer ... Computone Charts 
for making a retard of, aid resetting in seconds, any 

desired EQ curve . . a Full -Channel Frequency 
Spectrum Leve Control on each chaniel for instant "no 

distortion" inlout balancing ... Light-Einitting- 
Diodes for precise vis .ai signal bevel balancing .. . 

A Graphic Display of each EQ curve ... And a n-Inimum 
24dß range of adjustment for each octave 
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agine the sad result: "Mary had a little 
lamb whose lamb whose lamb whose 
lamb whose lamb---". 

Which brings forth a slightly more 
cogent question. So Edison wrapped 
tinfoil around a brass cylinder, one 
in which his stylus embossed or in- 
dented a vertical audio signal. Did 
that cylinder have pre-cut grooves al- 
ready on it? (Or did the stylus press its 
own spiral groove onto the foil as the 
cylinder moved?) Well, I have deduc- 
ed the answer to that one, too; but 

look: I have two authoritative pictures 
of the First Phonograph and they dis- 
agree emphatically on this. They are 
in fact the same photograph, or at 
least taken at precisely the same 
angle. But in those days the folks liked 
to retouch their pictures for greater 
impact. One of these pictures shows a 

smooth cylinder. The other shows a 

cylinder with grooves cut in it. 
Wouldn'tcha know. That's second- 
hand info for you. And Roland Gelatt, 
in his "Fabulous Phonograph," unin- 

Phase Linear Z00: 
The power amp 
worth watching. 

The days of the powerful -but -dull - 
amplifier are gone: The Phase 
Linear 200 has personality. Watch 
as you listen and seethe dynamic 
passages of your favorite music 
advance and retreat across the 

12 LED meter displays. A visual 
experience to match 
the pleasure of stereo 
listening. But there 
is more to the 200 
than meets the eye: 
Behind the intrigu- 
ing front panel 
beats the heart of a 
Phase Linear Power 

Amplifier, the best you can buy at 
any price for medium power appli- 
cations. When combined with a 
preamplifier/control console, the 
Phase Linear 200 provides the basis 
for a home stereo system that 

delivers a wider dynamic range, 
lower distortion, faster j»/ (/i transient response and 

e -F/1//4/2 I t t (1I I greater flexibility than 
any comparably 
priced receiver - 
based system. See 
your dealer and ask 
to hear -and -see a 
Phase Linear 200. 

The Powerful Difference 

tentionally makes for more confusion 
by writing that "a piece of tinfoil was 
to be wrapped around the cylinder 
(with a fine spiral groove impressed 
on the surface) and two diaphragm - 
and -needle units..." Impressed on 
WHICH surface, Roland? The tinfoil 
or the cylinder itself? 

Photographic Fallacy 
Actually, I can infer (not having 

seen with my own eyes) that indeed 
there are pre-cut groovings on the 
brass cylinder-retouched out by 
some idiot in one of those photo- 
graphs-and thus the wrapped tinfoil 
lay over these, the stylus gently press- 
ing the foil into the V-shaped space 
beneath. Tricky, come to think of it, 
and typical of Edison's fine-tuned 
thinking, in an area, remember, 
where no soul on earth had experi- 
mented before. It's clear that the pre- 
cut grooves were not intended for 
tracking but were a part of the actual 
embossing system. Would you have 
thought of it? It was surely a much 
better idea than forcing the stylus 
against a flat, non -grooved hard sur- 
face beneath the foil. 

A baffling unanswered question for 
me is the tinfoil itself. First-was it tin 
foil? Made of tin? This was before the 
days of aluminum, which if it was 
known at all was then an extremely 
scarce metal, the electrical reduction 
process from bauxite not yet having 
been invented. So-what are the 
properties of tinfoil, if different from 
aluminum? If we were to reconstruct 
an Edison machine today, could we 
use aluminum foil as an authentic 
substitute? Probably. Yet in my mind a 

nagging little doubt remains, maybe 
not? We would need more info, first- 
hand. 

Now comes the tinfoil clincher. 
How, if you please, do you go about 
"wrapping around" a sheet of tinfoil? 
Shades of a thousand Xmas packages, 
all crinkled up and crumpled! How do 
you wrap a flat sheet of tinfoil so that 
on a cylinder it will turn nicely and 
evenly under a stylus with never a 

wrinkle or fold? To me, mostly a man 
of many thumbs, this is unimaginable. 
I'd have to see it done, first-hand, be- 
fore my eyes. (As Edison said, only an 
"expert" could get results out of his 
first phonograph. Maybe the foil was 
the problem.) But there is a further 
problem, about which I have never 
heard a single word, a matter of sheer 
topology. How do you convert a flat, 
finite rectangle into a seamless cylin- 
der or tube? You can't, short of weld- 
ing and polishing down. 

Enter No. 32 on Reader Service Card 
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Some5 blank cassettes have 
the nerve to tinker with Beethoven. 

We think it's outrageous. 

Beethoven, even when he 
was deaf, knew exactly how a pic- 
colo sounded in relation to the rest 
of the orchestra. Some cassette man- 
ufacturers would just as soon forget. 
Their cassettes give the piccolo and 
other high frequency sounds a dis- 
torted prominence. They appear to 
do this deliberately, regarding 
absolutely natural sound as raw 
material to be improved upon. 

At BASF, we think this is 
an abomination. We're purists; we 
stake everything on total accuracy 
of sound reproduction. You will 
never encounter artificially en- 
hanced high frequencies in our 
cassettes. We believe that if you 
care enough to buy an expensive 
audio system, the last thing you 
need is a cassette that imposes 
its own dubious tastes upon your 
sensitive ears. 

Faithful reproduction entails 
more than miracle ingredients and 
fanciful initials on a cassette label. 
At BASF, we begin with the best 
quality ferric oxide. We mill 
it by a patented process to 

BASF 

o 

achieve maximum packing den- 
sity and uniformity of coating. We 
use an exclusive chemically cross - 
linked polymer binding which 
will never deteriorate and cause 
head -related frictional noise or 
wow and flutter. 

We use a unique multi -stage 
polishing process, and our slitting 
technique results in an edge that's 
clean even when viewed under 
a microscope. Even our cassette 
case is different, incorporating 
our patented Special Mechanism, 
designed to assure smooth tape 
feed for years of dependable 
performance. 

Is completely natural sound 
worth that kind of effort? To peo- 
ple who know the difference, it is. 

At BASF, we're purists. We've 
been obsessed with total accuracy 
since we invented magnetic tape 
back in 1932. There are no short- 
cuts to perfection. But you knew 
that when you planned your own 
audio system. We'll give you no 

reason to compromise when 
you buy our cassettes. 

BASF Tlx Purist 
Our Promise: the purest, most accurate sound that tape can reproduce. 



THE BEST 

KEPT SECRET 

IN THE 
AUDIO INDUSTRY. 

That's the way it's been. But no more. 
We want the world to know that we 
make loudspeakers ... probably the 
very best made anywhere. And the 
only way we know of convincing you 
is for you to go to your audio dealer 
and listen to a Frazier. If your dealer 
doesn't have Frazier, ask him to get 
Frazier. Or go somewhere else. Once 
you hear a Frazier, we're pretty sure 
you'll buy afrazier. Frazier. The best 
kept secret in the audio industry. Until 
now. 

/ER RAVER RAZ/ 

/FR RAVER RAZ/ 

Z/FR RAVER RAI/ 

ZIER RAVER R,47I 

ZIER RAVER RAZI 

VTR RAVER RAZ/ 

ZIER RAVER RAZ 

ZIER RAVER RAZ 

ZIER RAVER RAZ 

ZIER RAVER RA 
INCt)RPnRATED. 

DOMESTIC 
1930 Valley View Lane 

Dallas, Texas 75234 
214/241/3441 

INTERNATIONAL 
2200 Shames Drive/P.O. Box 882 

Westbury, L.I., New York 11590 
Cable: "Churchin" Westbury, N.Y. 

Telex: 961474 /Telephone: 516/334/3303 

Fine loudspeakers from $60.00 to $1,200.00. 
Write or call for the name of your nearest Frazier 
dealer and for descriptive brochures. 

Therefore, in all my second -hand- 
edness, I am assuming that the Edison 
phonograph played with an audible 
fast tick, tick, tick as the stylus passed 
repeatedly over the tinfoil joint. What 
else? Well, maybe it was just a nice, 
soft purr, tinfoil (aluminum?) being so 
smooth and impressionable? But that 
again raises questions about metal 
characteristics. Hardness, ductility. 
My second-hand library on the First 
Phonograph says precisely nothing. 
No help at all. In any case, one would 
have to overlap the foil the right way, 
so the stylus would move from the top 
layer onto the lower-otherwise the 
point would surely rip the whole 
thing off the cylinder on the first revo- 
lution. Or would it? Perhaps the tin- 
foil would smooth itself to a near - 
soundless joint, which might have 
been Edison's canny thought ahead of 
time. Just like him. 

But, of course, that brings back 
again the matter of the choice of met- 
al. Was tin actually the best, or just a 

handy choice? How about silver or 
lead foil? Old Tom was never one to 
bypass a possible candidate. The dif- 
fering metallic properties obviously 
must make some difference. How 
about gold leaf? Expensive-but the 
Edison laboratory used all sorts of ex- 
otic metals, notably in the electric 
light filament experiments of the very 
next year. Platinum, tungsten. So per- 
haps gold foil might have been used, 
if it worked well. Or scarce aluminum. 

Phono "Printing Press" 
Speaking of topology, I have a little 

whopper of a similar question that has 
to do with the same sort of change of 
shape in a different aspect of the 
phonograph. As we all know, the tin- 
foil cylinder was soon replaced by cyl- 
inders of wax, removeable, on which 
the stylus directly pressed its vertical 
groove. (No longer any need for the 
pre-cut grooves, wax being soft.) 
When Emile Berliner worked out the 
flat disc and the lateral -modulated 
groove-at first etched by acid instead 
of cut or embossed, due to patent re- 
strictions-he also hit upon an enor- 
mously important principle, the key 
to the future audio industry, no less 
than the mass production stamper sys- 
tem for multiple duplication of 
recordings, a phono "printing press". 
Now it is astonishing that for a num- 
ber of years of heavy competition be- 
tween the cylinder and the disc, the 
newer disc records were "published" 
on a mass scale whereas every single 
cylinder was individually cut in its 
wax, aided only by a pantograph sys- 
tem whereby a few cylinders could be 

cut simultaneously while the perform- 
ers did their thing. Thus-popular 
items had to be reperformed live 
sometimes hundreds of times on end 
in order to meet the market demand. 
Even the use of two or three machines 
(the maximum, due to close-up 
recording horns) didn't do much to 
help. So, oddly, the cylinders of that 
era, the 1890s, are not in fact identical 
for a given catalogue item but contain 
different performances, which adds 
spice and variety to the reproduced 
sound. Something we could use to- 
day. (Editor's Note: Talk about your 
direct -to -disc process!) 

The topological problem was again 
the shape of a cylinder and its endless 
circular "plane," like an Einstein time 
warp. It could not be broken by any 
sort of joint. And nobody could figure 
a way to "press" that sort of baffling 
shape. The problem wasn't solved un- 
til 1901, and meanwhile the disc 
people were stamping out their crude 
but multiple -pressed duplicates in 
vast quantities. Curious situation. Re- 
minds us of tape vs. disc today, where 
tape still can only be copied and cop- 
ied for publication, if from a single 
master recording. 

Finally, as Roland Gelatt cryptically 
puts it, "a successful process for mold- 
ing cylinders was perfected." Period. 
No further explanation. 

Circle of Confusion 
Now all I ask is HOW? To this very 

moment, though I've heard and seen 
plenty of wax cylinders and still have a 

few lying around, I am unable to fi- 
gure out how they were made-how 
that virgin expanse of grooving was 
molded free of faults. If you pour liq- 
uid material into a circular slot mold 
with grooves on its outer segment, 
how do you get the product out? If 
the mold were to come apart in sec- 
tions, there would be joint marks and 
audible breaks in the grooving. If they 
matched up at all. On the other hand, 
if the mold comes away all in one 
piece, it has to expand, grow larger, if 
it is to break free of the groove sur- 
face. (You couldn't have the record it- 
self shrink-that would make it play 
sharp.) I somehow keep thinking of 
the (non -disc) brake linings on my 
car; is the cylinder mold external -ex- 
panding? 

Well, of course I know that cylin- 
ders can be molded, and were mold- 
ed for a quarter century. But nobody's 
second-hand info has yet given me 
the slightest idea as to how. That's a 

typical information hole for you. 
P.S. A brilliant idea: how about Bab- 

bitt metal foil? Nice and slippery. sQ 
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ARE You BIAMNG YOUR 
TAPE RECORDER 

FOR PROBLEMS CAUSED 
BY YOUR TAPES? 

Every day people 
all over the country go 
into hi fi dealers with 
complaints about their 
tape recorders. 

When in reality what 
they should be com- 
plaining about is their 
tapes. 

Because the fact is, a 
lot of the problems that 
plague tape recorders 
can be attributed to bad 
tape. 

HEAD WEAR IS CAUSED BY YOUR 
RECORDER. OR IS IT? 

If you have to clean 
your tape heads more 
than usual, for example, 
it could be your tape 
doesn't have a special 
nonabrasive head 
cleaner. 

Maxell has one. 
If your recorder jams, 

it can be any number of 
things. Maxell does 
something to prevent all 
of them. 

We make our 
cassette shells of high 
impact polystyrene. And 
then so they won't crack 

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT? 

even after years of use, 
we finish them to toler- 
ances as much as 60% 
higher than industry 
standards. 

Inside, we use free 
rolling Delrin rollers so 
the tape doesn't stick. 

And finally, we 
screw instead of weld 
everything together 
because screws make 

for stronger cassettes. 
If your recorder fre- 

quently suffers lapses in 
sound, it could be the 
tape is of inferior quality. 
And nobody's bothered 
testing the tape for 
dropouts before it leaves 
the factory. 
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DROPOUTS ARE CAUSED BY YOUR 
RECORDER. OR ARE THEY? 

Maxell tape is made 
of only the finest poly- 
esters. And then every 

7- 
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POOR TRACKING IS CAUSED BY 
YOUR RECORDER. OR IS IT? 

step of the way it's 
checked for even the 
slightest inconsistencies. 

So if you re having 
problems with your 
recorder, try a Maxell 
cassette, 8 -track or reel- 
to-reel tape. 

You might find there's 
really nothing wrong 
with your tape recorder, 
just with your tape. 

maxall u®.35-90 
Sound RecordingTape 

*Output /Exterxfr.d Range 

maxell(wit8T 90 
8 Track CartrviyeT4 e 

rti c7nwrE.a,xx,t ctw.r. 
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maxell!w . C90 
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MAXELL.THE TAPE THAT'S TOO GOOD FOR MOST EQUIPMENT 
Mc ell Corporation of America.130 West Commercial Ave.. Moonachie, New Jersey 07074 
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Bert Whyte theehscénes 
Way back in 1950, when a thing 

called hi-fi was beginning to be taken 
seriously, an enterprising gentleman 
by the name of Harry Riezies decided 
to promote this phenomenon by 
presenting what he called an "Audio 
Fair." The venue was the New Yorker 
Hotel, where the hotel rooms were 
converted to exhibit spaces and vari- 
ous hi-fi manufacturers gave sound 
demonstrations of their components. 

The Audio Fair was a resounding 
success...and no wonder...since it 
was the first time the pioneering au- 
diophiles of those days could hear 
such a wide variety of hi-fi com- 
ponents in one place, and it was also a 

chance to meet some of the people 
behind the products. They found out 
there really was an Avery Fisher, a 

Rudy Bozak, a Frank McIntosh, a Nor- 
man Pickering, et al., and what a thrill 
to discuss hi-fi and music with the 
very people who designed the equip- 
ment! 

The Audio Fair became an annual 
event and was widely copied all over 
the country. Some years later, the In- 
stitute of High Fidelity was formed, 
and it sponsored a New York "Hi-Fi 
Show" which replaced the Audio Fair. 
The New Yorker Hotel continued to 
be the site of the show for a number 
of years, and then the show was 
moved to such places as the New York 
Trade Show Bldg., the Statler/Hilton 
Hotel, etc. The IHF sponsored hi-fi 
shows in other sections of the country 
as well. 

It must be admitted that after the 
glamour of the early hi-fi shows wore 
a bit thin, some of the more negative 
aspects of the shows gave rise to an 
ever-increasing din of gripes and 
complaints. Paradoxically, there was 
anguish about the low attendance at 
some shows, yet annoyance over in- 
adequate crowd control. It was said 
that there were too many "repeaters" 
at the shows...not enough "new 
blood" entering the hi-fi components 
market. There was much grumbling 
about the increasing costs of exhib- 
iting at the hi-fi shows and whether 
the results justified the expense. In 
later years, the IHF abandoned the 
hotel shows and tried other formats to 
promote hi-fi, but the results were in- 
decisive. The hi-fi components indus- 
try needs a strong, effective Institute 
of High Fidelity. Currently, the IHF is 

in the process of reorganization, an 
Executive Director is to be hired, and 
more money is to be made available 
for new promotional ideas. We wish 
them well, and hope everyone will of- 
fer their support. 

Of course, there are always two 
sides to the coin. There is a large seg- 
ment of the hi-fi public that likes "ho- 
tel shows," and more than a few man- 
ufacturers feel the same way. Some 20 
odd years ago, Teresa and Bob Ro- 
gers, a Washington, D.C., couple who 
own classical music radio stations in 
that city, decided to cater to these 
tastes and formed the High Fidelity 

Music Show, Inc. They concentrated 
exclusively on hotel hi-fi shows and 
presented them on an alternating year 
basis in such cities as Washington, 
D.C., Philadelphia, Detroit, and At- 
lanta. Like anything else, they've had 
their share of problems, but in gener- 
al, their hi-fi shows have been well re- 
ceived and well attended. I attended 
the most recent Rogers shows, the 
"Washington Hi-Fi Stereo Music 
Show," February 11th through 13th, 
and the "Philadelphia Hi-Fi Stereo 
Music Show," March 18th through 
20th. Herewith is my report on what I 

found of interest at these shows. 

French Connection 
Industry marketing veteran Harold 

Weinberg chose the Washington 
show to debut his Setton International 
line of receivers and amplifiers. Setton 
is the brainchild of French industrialist 
Jacque Setton, an audio component 
manufacturer who has combined the 
talents and technology of French, 
American, Japanese, and British engi- 
neers. Design and engineering is 

done in France and the U.S., while the 
actual manufacturing is done in Japan. 
Thus far, the line comprises 40-, 55 - 
and 100 -watt per channel receivers, 
two integrated amplifiers of 40- and 
55 -watts per channel respectively, a 

separate pre-amp/100-watt per chan- 
nel amplifier combination, and their 
RCS -X-1000, which is a far out digital 
FM tuner, multi -function pre -amp, 
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The first 
turntable that's 
as steady as a rock. 

Turntables shouldn't cause howling and 
screeching through the night. But that's exactly 
what happens, thanks to mechanical and acous- 
tic feedback caused by loudspeakers vibrating 
an insecure turntable. 

Since most turntable bases have been 
made of laminated plywood, beech, die-casting 
or plastic, howling has been a problem that just 
wouldn't go away. 

Until today. that is. 

Announcing the Optonica RP -3636 Direct 
Drive Turntable. We built the ideal turntable, 
literally as solid as a rock because it's built on 
15.8 pounds of Mikage granite stone. Which 
means that vibrations from the speakers are 
absorbed, reducing acoustical feedback and 

maintaining maximum signal to noise ratio. 
The Optonica RP -3636 also features a 

highly sensitive S-shaped tonearm. Which 
means that the stylus will pick up subtle sound 
signals as accurately as the cutter stylus that 
recorded them. And an oil -damped cueing con- 
trol that gently lifts and lowers the tonearm so 
your records will be protected from damage. 

We invite you to test the Optimum turn- 
table at one of the select audio dealers now car- 
rying the full line of Optonica stereo compo- 

nents Call to 1 -free 800-447-4700 day or night 
;In ILinois dial I-800-322-4400), for the name 
and address of your nearest Optonica show- 
room, where you can see the complete Optonica 
line and pick up your free copy of our catalog. 
Or for further information, wnte Optonica, 
Dept.T6C, 10 Keystone Place, Paramus, 
New Jersey 07652. 

From our unique turntable built as steady 
as a rock to our cassette deck that automatically 
finds your selections, find out why throughout 
Europe and Japan. Optonica is one of the fast- 
est selling lines of stereo components on the 
market today. 

OP TONICA .A 111E Or 111v1V1V1. 

Enter No. 43 on Reader Service Card 



remote control center, and 200 -watt 
per channel amplifier. For the man 
who has everything, this will be sold 
for "around $5000!" All the Setton 
units are distinguished by their very 
attractive and functional appearance, 
the styling being done by the industri- 
al design division of famed French de- 
signer, Pierre Cardin. 

Tandberg had a most interesting set 
up in their room. Their top of the line 
receiver was receiving signals from a 

closed-circuit broadcasting station, 
and the signals were deliberately 
"doctored" to demonstrate what 
poor selectivity, sensitivity, separa- 
tion, etc. would sound like, and how 
well their receiver could cope with 
these problems. 

Speaker Reception 
Throughout the Washington show 

there were long lines of people wait- 
ing to get into the Bose and ESS 

rooms. The feature in the Bose room 
was their Series Three redesign of the 
901 speaker, which is said to have 
even better bass response with in- 
creased efficiency so that a 25 -watt 
amplifier can produce an SPL formerly 
requiring several hundred watts. Bose 

18 now makes their own drive units, an 
ultra -precise, completely automated 
process which is the result of much 
basic research in plastics, metallurgy 
and related disciplines. In a film Bose 
presented to the audio press corps 
some months before the show, we 
saw the entire process, including a 

machine of their own design which 
automatically produces a complete 
voice -coil assembly in about two sec- 
onds. The attraction in the ESS room 
was the debut of the long-awaited 
Heil bass unit. Called the "Transar," it 
looks like something out of Buck Ro- 
gers, with five diaphragms linked to- 
gether by carbon fiber rods driving 
them in common-much too com- 
plex to describe here. Suffice to say, it 
puts out some really low frequency 
bass, but it was hard to make any qual- 
ity assessments, since the room in 
which it was demonstrated was crimi- 
nally small. It would be interesting to 
hear this speaker in better controlled 
circumstances. 

Onkyo was showing a com- 
prehensive line of receivers, ampli- 
fiers, and loudspeakers, and their 
point of pride was the quartz -crystal - 
locked tuning featured on all their re- 
ceivers. Saul Marantz was doing yeo- 
man duty demonstrating his partner's 
Dahlquist speakers, with their new 
sub -woofer, and both passive and 
electronic cross -over networks. Both 

classical and rock music came over 
with a lot of "oomph." New to the au- 
dio scene was Shahinian Acoustics 
with a pyramidal shaped speaker 
called the "Obelisk." Hardly new to 
speaker design is Dick Shahinian, who 
has been at it for over 20 years and has 
designed speakers for companies like 
Harman-Kardon and Rectilinear. 
Tweeters and mid -range drivers are 
clustered in the top of the unit, while 
bass response is via an eight -inch 
woofer and a rear -mounted passive 
radiator. The unique shape of the 
speaker eliminates any parallel sur- 
faces and standing waves. With Dick's 
impeccable demonstration tech- 
niques and superb selection of classi- 
cal recordings, the small speaker was 
impressive for its mid -range and top 
end smoothness, good stereo imag- 
ing, and solid extended bass. In short, 
a thoroughly musical sound. 

Sansui kept the quadraphonic flags 
flying with a new four -channel receiv- 
er, the QRX 9001, with 50 -watts per 
channel, which can be bridged to 
produce 120 watts in stereo. Hitachi 
was getting good mileage showing 
how its Class -G receiver works. In the 
Discwasher room, people were titil- 
lated by listening to a tape made dur- 
ing the recent Cleveland Orchestra 
direct -disc recording session. The disc 
itself should be at most hi-fi dealers by 
the time you read this. 

Philly-Fi Show 
Moving on to Philadelphia, Phase 

Linear was showing its new speaker 
system, consisting of two large free- 
standing panels, which look like elec- 
trostatics, but use dynamic drivers, 
and a bass cube. The system is ob- 
viously capable of very high SPL, and 
there was plenty of solid bass, but 
here again, the room was too small for 
true appreciation of its quality. In the 
Bozak room, Rudy himself was on 
hand, looking quite fit and beaming 
with pride about his new continu- 
ously variable bucket -brigade delay 
line. He was playing his monolithic 
"Concert Grand" speakers, which 
have newly designed tweeter arrays, 
and in his good-sized room many 
people were quite impressed with the 
sheer musicality of the sound. 

Technics was demonstrating their 
new "Linear Phase" loudspeakers, us- 
ing their new RS -1500 closed -loop 
tape deck, with 15 ips Dolby "A" mas- 
ter tape copies. Interest...as well as 
the SPL...was high! Roy Allison was 
on hand with his interesting concept 
in loudspeakers, and his room was a 

haven for ears overloaded with 200 dB 
of boomy rock bass. You always can 
hear high quality civilized music 
in Roy's room. IMF of England was 
demonstrating their smooth -sound- 
ing transmission line speakers, here 
again with well-chosen classical mu- 
sic. Their presence at a show like this 
is a sign of a more aggressive sales ef- 
fort in the U.S. 

One of the things that has always 
been permitted at the Rogers shows is 

the participation of hi-fi dealers. Thus, 
it is possible to see equipment, much 
of it exotic high end stuff, that would 
never be exhibited in the normal fash- 
ion. For example, Barclay Recording 
and Electronics of Wynnewood, Pa., 
had a whole room full of gear, dear to 
the heart of the far-out audiophile. A 
Lux turntable was mated with a SAEC 
(Sound of Audio Engineering Co.) 
arm and an EMT moving -coil phono 
cartridge. The SAEC arm, like the 
well-known SME, uses knife edges, 
but in this case, two of them and a 

ruby thrust bearing. A unique feature 
is their "stabilizer," a massive, fist -siz- 
ed, very heavy piece of metal which 
screws under the arm base, and is said 
to help attenuate resonances. Barclay 
heavily features Crown equipment, 
and they had a whole rack of it, tape 
machines, pre -amps, amplifiers, and 
the latest item, the EQ-2 equalization 
unit, an elaborate phase -compen- 
sated octave band device for room 
equalization. Also in the rack was the 
new dbx DB -3, which is a single pass, 
three -band noise reduction unit said 
to afford up to 30 dB of noise atten- 
uation without pumping or breathing 
effects. Also on display in this room 
were the Magneplanar speakers and 
such professional items as Neumann 
mikes and Malatchi mixing units. Last 
but not least, I was shown a prototype 
of a large -screen (19 -inch) real-time 
analyzer. If they can turn it out at a 

projected price under $3000, it should 
attract immediate interest. 

Needless to say, at both the Wash- 
ington and Philadelphia shows, there 
was a great deal of equipment from 
most of the well -established names in 
the industry. However, since most of 
it had been shown before, I've had of 
necessity to be selective, and report 
on what I thought were the main 
items of interest. 

One last note...New York has not 
had a "hotel hi-fi show" for some 
years, so the Rogers have finally de- 
cided to tackle the Big Apple and will 
run the New York Hi-Fi Stereo Music 
Show at the Statler-Hilton Hotel, No- 
vember 10th through 13th. 
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Introducing Accutrac. 
The only turntable in the world 

that lets you tell an LP which selections 
you want to hear, the order you want to hear 
them in, even how many times you want to 
hear each one. 

Sounds like something out of the 21st 
century, doesn't it? Well, as a result of 
Accutrac's electro -optics, computer program- 

ming and direct drive capabilities, you 
can have it today. 

Just imagine you want to 
hear cuts 5, 3 and 7 in that order. 

Maybe you even want to hear cut 
3 twice, because it's an old favorite. 

Simply press buttons 5, 3, 3 again, 
then 7. Accutrac's unique infra -red 

beam, located in the tonearm head, scans 
the record surface. Over the recorded 

portion the beam scatters but over the smooth 
surface between selections the infra -red light 
is reflected back to the tonearm, directing it 
to follow your instructions. 

What's more, it can co this by ca-dless 
remote control, even from aaum s the -oorr. 
The arm your fingers never have to touch. 

Since Accutrac's tonearm is el edtroni- 
cally directed to the record, you never r sk 
dropping the tonearm accideitly and scratch- 
ing a record, or damaging z siy lus. 

And, since it cues electronically, too, 
you can interrupt your listening and then 
pick it up again in the same groove, within a 
fraction of a revolution. Even the best damped 
cue lever can't provide such accuracy. Or 
safety. 

What you hear is as incredible as what 
you see. 

Because the Accutrac servo -motor 
which drives the tonearm is decoupled the 
instant the stylus goes into play, both hori- 
zontal and vertical friction are virtually elimi- 
nated. That means you get the most accurate 
tracking possible and the most Iaithful 
reproduction. 

You also get wow and Flutter at a com- 
pletely inaudible 0.03% WRMS. Rumble at 
-70 dB (DIN B). A tracking force of a mere 
3/4 gram. And tonearm resonance at the 
ideal 8-10 Hz. 

The Accutrac 4000 system. When you 
see and hear what it can do, you'll never be 
satisified owning anything else. 

Its father was a turntable. 
Its mother was a computer. 

The Acculrac'4000 
D 
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MAN 
DOES NOT 

LISTEN 
BY SPECS 
ALONE. 

Specs and numbers by themselves can 
be meaningless. Take phono cartridges. 
Despite the fact that this state of the art 
has never been higher, with wide range, 
flat frequency response, excellent sepa- 
ration and superb tracking ability taken 
for granted, there's still room for 
improvement in the sound reproduction 
of even the best records. And in many 
systems, the cartridge itself is the limit- 
ing factor. We believe Sonus effectively 
removes this limitation. 

What makes Sonus so 
audibly superior? 

Differences in cartridges are hard to 
readily identify. But sensitive ears will 
easily recognize Sonus as having a repro- 
ductive quality that brings out the inner 
voices of complex musical passages with 
extraordinary clarity. A high definition 
cartridge that, because of a combination 
of design features, including its newly 
patented cantilever suspension, reprodu- 
ces music with an uncanny sense of 
depth, ambience and realism. 

So the next time you're considering 
an improvement in your audio system, 
consider upgrading your cartridge. Com- 
pare specs if you must. (You'll find that 
ours are equal to, if not better than any- 
body's.) But buy with your ears, not your 
eyes. 

Because man does not listen by 
specs alone. 

SONIC RESEARCH, INC., Sugar Hollow Rd. 

Danbury, Conn. 06810 

Dear.tor 
Software Consensus 
Dear Sir: 

If asked, most audio buffs will cite 
loudspeakers as the weakest link in 
the audio reproduction chain. This 
simply is not true in any sense. The 
main or primary (literally) deterent to 
our reproduction quality is the 
source.. .records and tapes, with 
records being the main offender. 

In response, the hardware manu- 
facturers have recently designed and 
marketed a host of noise reduction 
components for both records and 
tapes, which is one of my reasons for 
writing this letter. In the interest of 
most of us who either own or are pur- 
chasing equipment which exceeds the 
current and potential quality of 
records and tapes, an article surveying 
this noise reduction hardware would 
be a welcome service. Such an article 
might include a list of the manu- 
facturers, their addresses, a break- 
down of which equipment is designed 
for discs and which for tape, which 
handles both, and an insight into how 
each system operates. 

I realize that Audio magazine caters 
to the hardware industry but, as must 
be obvious, an improvement in soft- 
ware would certainly enhance the en- 
joyment of the hardware components 
and their sales. 

With this in mind, editorials, arti- 
cles, polls, and similar devices may 
serve to arouse reader interest and ac- 
tion, thus suggesting appropriate ac- 
tion by the record and tape manu- 
facturers. 

Raphael F. Segura Jr. 

Jefferson, La. 

Loose Wrapping 
Dear Sir: 

In regards to your January, 1977, 
"Behind the Scenes" article con- 
cerning record quality...I feel that 
may be able to help in a small way. 

The column questions, and justifia- 
bly so, the continued use of the 
"shrink wrap" format in the retail sale 
of record albums. Bert Whyte pointed 
out that the shrink-wrap affords the 
purchaser, more often than not, a fac- 
tory fresh copy of the recording, 
which is what the majority of the buy- 
ing public wishes. However, Mr. 

Whyte also points out that it is the 
shrink-wrap which is responsible for 
record warps capable of inducing sea- 
sickness. To quote from the text: 

"What we need, then, is some new 
kind of seal that will guarantee the 
record is virgin, but will not cause 
warpage." 

There in Victoria, British Columbia, 
it is possible to purchase, in some 
stores, record albums with a clear 
plastic shrink-wrap which has been 
cut and sealed approximately 0.5 cm 
(0.20 -in.) larger than the record jack- 
et. This, naturally, solves both prob- 
lems as the consumer can purchase a 

virgin, sealed record, and since the 
plastic wrap is rather loose fitting, the 
warp inducing pressure on both the 
record and the jacket is eliminated. 
While this does not totally eliminate 
warping, it does significantly reduce 
the possibility of buying an album 
which is totally unplayable. The al- 
bums are from EMI, British imports, in 
both classical and rock titles. I am un- 
able to inform you whether this "not - 
so -shrink-wrap" is placed on album 
covers in Britain and Canada both, 
but, perhaps, you could find out who 
is responsible for this simple, yet ex- 
cellent idea. 

I can only hope that this particular 
solution to the problem of record 
warpage catches on with North Amer- 
ica's EMI subsidiary, Capital Records, 
and indeed with all other record com- 
panies too. I think the added cost 
would be minimal and more than be 
recovered in the savings on returned 
defective records, plus it would be a 

public relations bonanza for the com- 
panies...fewer dissatisfied customers. 

George Carson 
Victoria, B.C. 

Canada 

Vintage Repairmen 
Dear Sir: 

I need your help, or rather a num- 
ber of Audio readers need your help. 
As with automobiles, people fall in 
love with vintage magnetic recorders 
such as: Magnecord, Concertone, 
Ampex, Stancil-Hoffman, Tapesonic, 
Webcor, Pentron, Brush, etc. 

Hence, with fair regularity I get let- 
ters from readers who would like to 
restore an old "deck" to operation. In 
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A New Version of 
This Country's Most Popular And Most 

Imitated Speaker System. 

The New 
Advent 

Loudspeaker 
Over the past few years, the Advent Loudspeaker 
has gone into more people's homes in the United 
States than any other speaker system. It has been 
imitated over and over, and has been used consist- 
ently as a standard of performance (even by sales- 
men and companies trying to sell other speakers). 
It has also prompted an almost incredible number 
of unsolicited praise letters from satisfied owners. 

The new Advent Loudspeaker sounds very much 
like the original. It should, since the frequency 
balance, clarity, and neutral, "open" quality that 
contribute to the sound -character of a really excel- 
lent speaker shouldn't need much alteration-and 
shouldn't be subject to change for the sake of change. 

But the New Advent Loudspeaker is audibly 
different at the high end of the frequency range. The 
change has been made possible, and worth making, 
by improvements in the high -frequency capabilities 
of tapes, broadcasts, and-most of all-records. 

About Speaker Design. 
Despite all the advertising to the contrary, it is 
not hard to design a good loudspeaker. The neces- 
sary knowledge and materials have been available 
for quite a while, and any of many design concepts 
can produce excellent sound. 

But the trick, to our way of thinking, is to produce 
a balanced product. One that doesn't lead the cus- 

tomer to pay unnecessarily for an overelaborate 
design concept, or for a "solution" to a nonexistent 
problem. And one that sounds good not just under 
"ideal" conditions or in an artificial laboratory envi- 
ronment, but under the widest range of actual con- 
ditions in people's homes. 

Knowing that complexity has often been a substi- 
tute for good design in speakers, and that a great 
deal of speaker design doesn't have all that much to 
do with the requirements for home listening, we 
designed the original Advent Loudspeaker to fit at 
the lowest possible cost into the "best" category in 
speaker performance in a home. Its success has been 
underlined for us not just by the number of original 
Advents sold (half a million), but by the kind of sat- 
isfaction people have continually reported-to us, 
and to their friends. 

The Difference 
And How It Came About. 
A vital part of designing a speaker for use in the real 
world is to consider the capabilities and limitations 
of recording and broadcasting processes at a given 
moment. For most of the high-fidelity era, the most 
important limitation on actual usable performance 
in a speaker has been the high -frequency limits of 
recordings. 

continued on next page ))))) > 



22 



Almost twenty years ago, for instance, some of us 
now at Advent were involved in a live -vs -recorded 
test of an "ideal" tweeter design that could, and did, 
sound identical to the live source. But this same 
tweeter was absolutely unlistenable for playback of 
recordings, particularly for LP records. It merci- 
lessly revealed the tremendous residual noise and 
distortion (from tape hiss, cutter limitations, vinyl 
imperfections, and other sources) present on records 
at high frequencies. 

By the time we designed the original Advent 
Loudspeaker in 1969, tremendous improvements 
had been made in recordings and broadcasts. But 
there were still important limitations, and the total 
high -frequency energy output of the Advent was 
balanced to suit that reality and match well with 
the mixture of new, not -so -new and old LP's in most 
people's record collections. 

In the 1970's, however, two very important im- 
provements have been made in the high -frequency 
capabilities of recordings and broadcasts : 

The almost universal adoption of the Dolby® sys- 
tem and other noise reduction measures for record- 
ings has reduced background tape hiss and residual 
"hash" at high frequencies by a tremendous amount. 
The entry of the Dolby system into FM broadcast- 
ing is also beginning to be felt. 

A new generation of record -cutting equipment 
has made it possible to put more essentially undis- 
torted output onto records in the 10,000 Hz region. 
And a new generation of phono cartridges has been 
designed to take advantage of the opening for 
cleaner high -frequency response. 

These factors add up to more recoverable, usable 
high -frequency content in source material than ever 
before-more clean sound above the noise and dis- 
tortion in the recording process. 

With these improvements, and influenced by the 
fact that most people's record and tape collections 
now date mainly from the early 1970's onward, we 
decided to change the high -frequency capabilities of 
the Advent Loudspeaker. Also involved in the deci- 
sion was the knowledge that we could make use of 
developments like ferro -fluid damping for the 
tweeter to come up with a higher -output design of 
very high reliability at very little added cost. 

The New Advent Loudspeaker, then, can radiate 
significantly more energy at 10,000 Hz than our orig- 
inal design-more than enough to reveal the cleaner 
high -frequency output on records. The audible dif- 
ference is subtle on most recordings (a slightly more 
open and defined quality) and most noticeable on 
recordings that have a heavy content of brass, snares, 
cymbals, and other demanding high -frequency 
material. 

We don't believe that the difference is great 
enough to make more than a tiny percentage of 

*Suggested price, subject to change without notice. 
"Dolby" is a trademark of Dolby Laboratories Inc. 

present Advent Loudspeaker owners want to trade 
in their speakers. (We don't design any of our 
speakers, including the least expensive, to make 
people want to trade them in after the honeymoon, 
however long, is over.) But the change is the kind 
we think should be made in a speaker designed to 
compete in the "best" category without compro- 
mise. And we think it will be appreciated by today's 
and tomorrow's speaker and record buyers. 

What Stays The Same. 
Like the original Advent, the New Advent Loud- 
speaker is the best answer we know how to make 
to two fundamental questions : 

What is the highest level of performance that has 
real meaning for the great majority of truly critical, 
demanding listeners? 

How do you get that performance at a cost low 
enough to make it available to the widest number 
of people who would like it? 

We realize that it is hard to believe, especially 
when speaker advertising consistently suggests that 
more dollars and more complexity and more novelty 
are the key to speaker performance, that a relatively 
simple two-way speaker system can really fit into 
the very highest performance category. Especially 
a speaker that costs only $129 to $159* (depending 
on cabinet finish and how far we have shipped it). 

But it can and does. 
The New Advent Loudspeaker has a useful fre- 

quency range as wide as that of any speaker at any 
price. Its bass response is approached by few 
speakers at any price. It will fill a large living room 
with a satisfying amount of undistorted sound. And 
it doesn't require a super -power amplifier or receiver. 

It also has an all-important octave -to -octave tonal 
balance that's based on long experience with the per- 
formance both of equipment and of recordings in the 
real world. We don't have enough room left here to 
explain the full implications of that statement, and 
to explore the design of the New Advent Loud- 
speaker in full detail. But if you will send us the 
coupon, we will be happy to provide full information 
on what the New Advent Loudspeaker is and how it 
does what it does. 

Thank you. 

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

Please send full information on the New Advent 
Loudspeaker, and a list of your dealers. 

Name 

Address 

City 

State Zip 

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139. 

7 

©Advent Corporation 1977 



the case of automobiles, there are de- 
votees who can breathe life back into 
any model. I, and your readers, are 
wondering if similar specialists exist in 
the audio field. I have spoken to some 
of my colleagues, but have yet to find 
anyone to whom I can refer my read- 
ers. 

Perhaps Audio Magazine can be 
enlisted in this search. We could 
sound a call for the names of labs, re- 
pairs shops, individuals, et al. that have 
the knowledge, parts, and willingness 

to restore old tape decks and, per- 
haps, other audio components. 

Herman Burstein 
Contributing Editor 

Editor's Note: We would like to 
commend Herman Burstein for this 
excellent idea, and we will print the 
names of those repair shops and indi- 
viduals who repair vintage audio 
equipment. However, fair warning, 
we will also print letters from persons 
who have had unsatisfactory work 
performed. E.P. 

Our Secret For 
Unmatched Performance 

Hartley Zodiac 

We build all our speaker cabinets in asymmetrical 
pairs for the best sound dispersion. 

Then we match each pair for wood graining and color. 
Finally we match the speaker drivers to maintain 

perfect system balance. 
We do all of this for about the same price as our 

competition. You see, we believe when you spend your 
hard earned dollars for speakers, you deserve the best 
sound your money can buy. 

For other innovative features of Hartley speakers,write: 

HARTLEYproducts corporation 
620 island road, ramsey, new jersey 07446 (201) 327-4443 

Nulling AM Distortion 
Dear Sir: 

For the past several months a num- 
ber of my counterparts at other 
broadcast stations and I have been 
writing to you concerning the capa- 
bilities of AM radio. I am certain that 
we were not trying to create an "AM 
versus FM" controversy, but after 
reading Mr. Stephen Waldee's com- 
ments in the March Issue of Audio I 

feel compelled to write you again. I 

feel that Mr. Waldee has mis- 
interpreted the purpose of my letter 
and those of others. 

While what Mr. Waldee says about 
AM technical standards is true, there 
is no reason why a concientious 
broadcaster should permit such per- 
formance standards in his physical 
plant. The AM technical standards 
were composed many years ago when 
equipment was incapable of the supe- 
rior performance found on modern 
equipment. And these standards have 
never been upgraded. If one exam- 
ines the minimum permissable per- 
formance standards for FM trans- 
mission, they are almost as laughable 
as those for AM. But I am certain that 
Mr. Waldee would not permit his 
transmitting plant to drop to the min- 
imum performance parameters, even 
though he would still be legal in the 
eyes of the FCC. 

While it is true that, in AM, a fre- 
quency removed from the carrier by 
15 kHz or more must be attenuated by 
at least 25 dB from the unmodulated 
carrier, one must examine the appli- 
cable FCC rule, 73.40 (a) [12], to really 
clarify the matter. The rule states: 
"Any emission appearing on a fre- 
quency removed from the carrier by 
between 15 kc/s and 30 kc/s, in- 
clusive, shall be attenuated at least 25 
dB below the level of the un - 
modulated carrier. Compliance with 
the specifications will be deemed to 
show the occupied bandwidth to be 
30 kc/s or less." Thus, a frequency of 
14,999.999... Hz may be legally trans- 
mitted at 100 per cent modulation. 
The upper limit for stereo FM is 15,000 

Hz, but who's counting? 
Incidentally, how many recordings 

do you know that contain enough 
high frequency information in the re- 
gion of 15,000 Hz to modulate the 
transmitter 100 per cent? Or, for that 
matter, even 25 per cent? 10 per cent? 

As to his cases of 17 per cent inter - 
modulation distortion in an AM trans- 
mitter, I suggest that there is some- 
thing very basically wrong with a 

transmitter that produces that kind of 
a figure. Perhaps a defective power 
supply transformer, capacitor, or 
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The "Click 
and Pop" 
machine 

Ever since the invention of the recorded disc annoy- 
ing "clicks" and "pops" caused by scratches, static 
and imperfections have consistently disturbed the 
listening pleasure of music lovers. 

Now, SAE introduces the unique model 5000, an 
Impulse Noise Reduction System which eliminates 
those unwanted sounds with no adverse effect on 
the quality of the recorded material. This break- 
through in electronic circuitry is so demonstrably 

effective that the SAE 5000 is destined to become 
an essential part of any sound system. 
The SAE 5000 is compact and sleek, built to SAE's 
exacting standards, and ready to enhance the per- 
formance of any system, from the standard receiver/ 
turntable combination, to the most sophisticated 
audiophile components. 
SAE is proud to add the 5000 to their broad line of 
Components for the Connoisseur. 
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Take a close 
look at a better 
record cleaner. 
Audio-Technica 

AT6002 

(84g enlargement) 

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 even as you listen. 

Our unique carbon fiber brush sweeps 
each groove literally hundreds of times as 
the record plays, just before 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 smallest particles. 

Immediately behind the brush, our velvet 
pad captures and holds dust particles as 
you play. And moisture released 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 path to ground) is 
uniquely effective. For proof, clean a record 
with any other system. Then "play" it with 
the AT6002. You'll find dirt removed by the 
AT6002 that was left behind by other 
cleaners. Try it today. Just $9.95 at all 
Audio-Technica dealers. 

aINNOVATIION o PRECISION o INTEGRITY 

AUDIO-TECHNICA U.S., INC. 
Dept. 67A, 33 Shlawasse Ave. 

Fairlawn, Ohio 44313 
In Canada: Superior Electronics, Inc. 

audio techruca 

choke. Maybe a defective modulation 
transformer or reactor. Even some- 
thing not the fault of the transmitter 
could be responsible, such as in- 
sufficient power mains. Perhaps, 
even, the detector in the distortion 
analyzer is not linear. 

Concerning low frequency phase 
shift, once again I suggest that there is 

a deep seated problem in any trans- 
mitter that shifts phases excessively in 
the audio. Some phase shift is inevi- 
table when audio passes through any 
transformer, but a high quality trans- 
former will produce a minimal 
amount of phase shift, well within ac- 
ceptable limits. 

It is true that the new Harris MW -1 
transmitter eliminates phase shift be- 
cause of the absence of a modulation 
transformer and reactor. However, in 
1957, RCA developed their "Ampli - 
phase" transmitter utilizing a phase - 
to -amplitude modulation system. 
There is no modulation transformer 
and reactor involved in this system, 
consequently, no phase shift. Several 
years ago Gates Radio (now Harris 
Corp.) developed their line of "PDM" 
transmitters which utilize a Class -D 
pulse -width modulation system. Once 
again, the modulation transformer 
and reactor have been eliminated, 
thus phase shift is also eliminated. The 
technology necessary to eliminate au- 
dio phase shift in AM transmitters has 
been around for a long time in regular 
use. 

What all this boils down to is the 
fact that with a good solid signal, 
transmitted properly by the station, a 

good receiver can recover as high a fi- 
delity audio signal from an AM station 
as from an FM station. However, slop- 
py engineering will destroy fidelity no 
matter what type of modulation is 

used. 
While it is true that modulation - 

mad program directors and managers 
exist, they are not exclusive to AM ra- 
dio. I once worked for an FM -only 
station whose manager insisted on 
seeing the modulation meter hov- 
ering near 100 per cent at all times. It 
did, but at the expense of fidelity. He 
had the loudest sound in town, but 
also the dullest sounding one. 

I am as happy as anyone else to see 
the new state-of-the-art equipment 
make its appearance, and I hope more 
manufacturers will get the message 
that they must produce better equip- 
ment to remain in business. 

But don't dismiss AM as a hopeless 
case. It's still a very much alive medi- 
um, and soon to be stereo. If better 
receivers were produced by manu- 

facturers, AM radio might even be- 
come a serious listening medium. In- 
cidentally, I'm 28 years old, hardly a 

"radio old timer." 
Robert I. MacDonald, CE 

Village Broadcasting 
Radio Station WCHL 

Chapel Hill, North Carolina 

Equations in Error 
Dear Sirs: 

Thank you for publishing my article 
"Simple Pink Noise Filter" in the 
March, 1977, issue of Audio. Unfortu- 
nately, Fig. 4 of the article contains a 

few minor errors which I thought I 

should bring to your attention. Specif- 
ically, the equations should read: 

e2 (Ra + Rb + Rc\ (1+j f/fH) 
e, \ Ra / (1+j f/fL) 

Where: fL - 1 

27rRc C, 
1H 1 

21-Rp C, 

and Rp _ (Ra + Rb) Rc 
Ra + Rb + Rc 

Dr. Robert Mauro 
Asst. Professor of 

Electrical Engineering 
Manhattan College 

Riverdale, N.Y. 

Quadraphonic Clique 
Dear Sir: 

We are both die-hard quad- 
raphonic enthusiasts. Through read- 
ing Audio magazine, we know that 
this enthusiasm is shared by many 
other devoted fans. 

Quadraphonic is a very exciting for- 
mat, but let's be realistic about the 
subject; four -channel is dying. Sure, 
we've all heard of the newest technol- 
ogical advances in encoders, de- 
coders, demodulators, etc., but where 
are the results? Not in our local hi-fi 
shop, and certainly not in the bins of 
our favorite records stores. 

We can throw the blame at whom- 
ever we want, the hardware/software 
manufacturers, or the public, but let 
us stop harping on who should take 
the blame. It's time to make a positive 
move straight ahead. We now have 
the proper technology and the means 
for properly educating the audio 
salesmen, the record dealers, and the 
general public. 

Here is what this letter is leading 
up to, a plea for anyone interested in 
the future of quadraphonic to form a 

Quadraphonic Club. All that is need- 
ed is a group of people rallying 
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Ah So. Made in America 
Made in America!? 

We'd have to be crazy to take on the 
big Shoguns and their top -of -the -line 
equipment if we weren't absolutely 
certain that inside of our new 203 
preamp beats a heart of pure, solid- 
state dependability-which is how we 
made our reputation with the pros to 
begin with...solid. 

The BGW Model 50 
Pre-Preamp 

Our numbers stick it to the honorable 
competition, and we're gonna get a slice 
of their market 'cause our stuff cuts it: 
like a classic samurai's sword. 

You don't know us yet, but you will. 
Go on in to your nearest BGW 

dealer and take a listen. 

We Bow To No One. 

BGW Systems: 13130 S. Yukon Ave., Hawthorne, CA 90250 213/9'73-8090 
In Canada: Omnimedia Corp., 10245 Cote de Liesse, Dorval, Quebec H9P1A3 514/636-9971 
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The Nakamichi 600 Series components bring a new 
approach to system high fidelity-a bold concept distinctly 
ahead of its time. Never has a group of components com- 
bined such high standards of excellence in performance 
and quality, uniquely attractive styling and supreme ease 
of installation and operation. 

The basic Nakamichi 600 Series trio consists of the 600 
Cassette Console, 620 Power Amplifier and 630 FM 
Tuner Preamplifier. Each is a study in human engi- 
neering; witness the gracefully sloped front panels 
with logically positioned controls. All three are time- 
less design expressions-sculptures worthy of artis- 
tic praise. And each performs its assigned function 
elegantly and flawlessly. But the three together form 
the nucleus of an incredibly impressive music sys- 
tem that is not likely to be equalled for many years 
to come. See and hear the trio at your nearest 
Nakamichi dealer. For complete information, write 
Nakamichi Research (USA) Inc., 220 Westbury 
Avenue, Carle Place, New York 11514 

The highly acclaimed 600 Cassette Console enjoys the es- 
tablished reputation as the world's best two -head cassette 

deck. And, as such, it actually outperforms other manufacturer's three -head 
cassette decks! It is loaded with unique features, including Nakamichi's 

famous Focused -Field Crystal Permalloy head, rock steady DC Servomotor 
transport, lightning -fast peak level meters with an unheard of 47dB range, 
front panel calibration controls, phase -corrected electronics, and special IM 

Suppressor circuitry. Guaranteed minimum frequency response is 40-18,000 
Hz ± 3dB (EX or SX tape, with or without Dolby*). Signal-to-noise ratio is better 

than 65dB (Wrms at 400 Hz, 3% THD, with Dolby* and SX tape)-a greater 
dynamic range than today's best records. 

600 

around four -channel to get this "tur- 
key" up and changed into a "race 
horse." Why not? 

Please send us any thoughts, no- 
tions, inspirations, anything at all to 
help keep quadraphonic alive. All the 
major companies have adopted a 

"wait and see" attitude. We're tired of 
waiting, so let's see, or better yet 
HEAR some results. It doesn't matter 
what you prefer: QS, SQ, CD -4, it's all 
quadraphonic. If you think four -chan- 
nel is a fantastic idea, send us your 
ideas and opinions. 

Jay Frank 
23757 Canzonet St. 

Woodland Hills, CA 91364 

Steve Walker 
4028 N. Yankee Dr. 

Agoura, CA 91301 

Professional Nostalgia 
Dear Sir: 

As a long time professional in the 
audio art, FCC First Class License No. 
P1-11-41380, and a motion picture and 
television sound mixer whose credits 
include everything from the now -de- 
funct "I Spy" series through many 
feature motion pictures, the recently 
popular "Family" series on ABC, and 
the pilot film for "Charlie's Angels," I 

read with a great deal of interest the 
article in the January 1977 issue of Au- 
dio on the vintage E. H. Scott AM re- 
ceivers. As one who remembers the 
Scott, but could not afford one, it was 
a very pleasant trip through "nosta- 
ligia land." 

Coincidentally, in Edward Tatnall 
Canby's Audio ETC column in the 
same issue, regarding "miniatur- 
ization," Canby mentions the Fisher 
Series 80 tuners. However, he failed to 
mention that those Fishers did have a 

"broad" and "narrow" i.f. bandwidth, 
controllable from the front panel. This 
writer is still using a Fisher 801 with a 

new, home -built IC preamp section, 
and an outboard solid-state multiplex 
adaptor - all of which works very 
well indeed. 

The main point of this letter, how- 
ever, is to shed a little more light on 
the state of the art in the 30s. The 
writer has had for a number of years a 

vintage 1936 Sparton all -wave receiver 
sitting on the shelf of my shop. It was 
purchased in 1937 when the Sparks- 
Withington Co. was on the verge of 
bankruptcy. A department store in 
Portland, Oregon, sold them as a "loss 
leader" for $85.00. It had five wave 
bands, tuned from 150 kHz to 60 mHz 
without skips, had an r.f. stage on all 

bands, a separate oscillator and mixer, 
two stages of i.f., and a diode de- 
tector -first audio. This was followed 
by a "switchable" volume expander 
and an electronic crossover. Bi-am- 
ped, if you please, in 1936, with a 

single -ended 6F6 pentode, driving 
two six -in. tweeters, and a pair of class 
AB 2 6L6s providing about 45 W rms to 
a 15 -in. woofer. 

A few months ago, a very slight in- 
terest in listening to "CB" prompted 
me to tune in the "old girl" to see 
what it could do on about 27 mHz. 
Alas, it had sat on the shelf for too 
many years ... dried out capacitors, 
tired tubes, and coils which had ab- 
sorbed too much moisture, all had 
taken their toll. However, a visit to the 
science section of the Los Angeles 
Public Library yielded the original 
schematic from one of the old Ryder 
Service Manuals. 

So, the old Sparton was stripped 
down to the bare chassis and tube 
sockets, then completely rewired, bad 
capacitors replaced, and the coils 
dried out and lacquered. A visit to 
friends at some of the studios sup- 
plied from the "obsolete" shelves the 
necessary 6K7s, 6L7s, 6J5s, 6J7, and 
6Q7, even a 6E5 tuning eye. The bi- 
amped output stages had long ago 
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620 Although the 620 Power Amplifier is distinguished by 
an unusual exterior, the real story is its impeccable 

performance, the result of Nakamichi's unique "complete -mirror" 
push-pull circuitry, which eliminates distortion without the use of 
high idling current or high negative feedback. A massive toroidal 
core transformer and two 40,000Nf filter capacitors assure ample 
power reserve. The 620 handles all types of loads in stride, and its 
low operating temperature assures long-term reliability far surpass- 
ing conventional designs. Power output is 100 Watts per channel, 
minimum rms at 8 ohms, 5-20,000 Hz with less than 0.01% THD. 

'Dolby is a Trademark of Dolby Laboratories, Inc. 

630 The unusual and versatile 630 FM Tuner Preamplifier 
offers a degree of performance unmatched by receivers 

and rarely found in complete "separates." The tuner section boasts 
stereo distortion under 0.08% and separation better than 50dB (1 kHz, 
normal selectivity). Selectivity can be switched from normal (over 
40dB) to narrow (over 80dB). Signal-to-noise ratio is better than 
70dB without the help of built-in Dolby" Noise Reduction circuitry 
provided for Dolby' FM broadcasts. The preamplifier section defies 
conventional distortion measurement while phono equivalent input 
noise is an incredible -140dB. 

Enter No. 26 on Reader Service Card 

been replaced by a pair of 6550s and a 

modern output transformer. Even the 
volume expander was rebuilt to facto- 
ry specifications and works just fine. 

Today, this 40 -year -old receiver sits 
on a rack in the shop, together with 
an ancient Pilotuner for FM, a couple 
of 35 watt, Williamson -type tube am- 
plifiers, a Type -A Garrard turntable 
with a Shure V15 -II cartridge, and an 
old PT 6 Magnecorder tape deck. The 
speakers are, a 30 -year -old 15 -in. Jen- 
sen co-axialial and, on the other side, 
an even older 18 -in. Jensen Theater 
woofer with a 5Y3 rectifier tube on 
the side, combined with an eight -in. 
midrange, and a resurrected Kelly rib- 
bon tweeter. And for their age, they 
sound remarkably good, even by to- 
day's standards. So, the newest is not 
necessarily the best. 

Lest the writer be accused, or 
a -"cussed," of living in the past with a 

"tin ear," let me hasten to add that 
the main system in my house is all sol- 
id state with large bi-amped JBLs, and 
since this writer, because of his work, 
has access to sophisticated measuring 
equipment, the entire system is equal- 
ized to be "flat" ±1 dB in the listen- 
ing room from an honest 20 Hz to at 
least 18.5 kHz, above which it is hard 
to make a meaningful measurement. 

Before ending this letter, let me add 
one note of "self protection" if you 
will about the atrocious quality of the 
sound usually heard on television. It is 

not the fault of people, like myself, 
who do the recording and engineer- 
ing. By the time a filmed TV show, for 
example "Charlie's Angels," reaches 
the broadcasting network, it has been 
through many skilled hands, listened 
to by many trained ears, and put 
through the best sound equipment 
the "state of the art" can provide. 

The real culprit is the inexpensive 
TV audio system, and the downright 
cheap four to six inch speaker used in 
the average television receiver. This 
has long been a sore spot with, many 
of us who know how good TV audio 
should sound. 

Burdick S. Trask 
Sherman Oaks, Cal. 

Cover Congratulations 
Dear Sir: 

I just saw your April issue with the 
test of the Lirpa-1 Receiver. It was hi- 
larious. Where do you guys get all 
those neat ideas? 

I looked all over the issue trying to 
find a credit for the constructor of the 
prototype, but I couldn't find the 

name. Was it by chance, Karl Kofoed? 
I remember that he built the Ultima 
One amplifier that fooled all those 
people two years ago. If it was, in- 
deed, Mr. Kofoed's work he should 
be congratulated for another fine job. 
Keep those Kofoed Kovers Koming, 
please. 

Congratulations are due you, also, 
for having the exquisite taste and hu- 
mor to liven up a basically dull field 
with gems like the Ultima and Lirpa. 
Good show! 

Jim Wilson 
Phila., Pa. 

Editor's Note: Yes, Karl Kofoed de- 
signed the Lirpa I for the April cover 
of Audio, but he has taken a better 
paying job as a union jackhammer op- 
erator in the oil fields of Shake Nima- 
Idi somewhere in Lower Saudi Iran. 

Audio Affecionado 
Dear Sir: 

After reading your Equipment Pro- 
file on the Lirpa I Receiver while si- 
multaneously perusing the AKAI ad- 
vertisement on page 43 with my x-ray 
vision, I cancelled my subscription to 
the National Lampoon. 

Charles J. Oeler 
Pittsburgh, Penna. 
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Cassette Deck 
The Sansui SC3000 stereo 

cassette deck has a high 
torque d.c. motor with ac- 
curacy specified as within ±2 
per cent, even with wide 
variations in line voltage, and 
a slip -free drive belt with 
claimed wow and flutter per- 
formance of 0.09 per cent. 
The two -position bias/EQ 
switch can be set for either 
normal or chromium tape. 
The signal-to-noise ratio for 
chromium tape, without Dol- 
by, is 50 dB, weighted, and 
frequency response is 30 Hz 
to 16 kHz. There are two VU 
level meters driven by a two - 
transistor amplifier showing 
input-output levels of -20 to 
+3 dB and a red LED which 
flashes when input signals 
over +6 dB enters the 
recording amplifier. Two 
other LEDs show when the 
deck is in the recording 
mode and when the Dolby 
type B Noise Reduction Sys- 
tem is on-line. Price: $360.00 
Enter No. 81 on Reader Service Card 

Nakamichi 
Preamplifier 

The Model 610 control 
preamplifier is a basic, no 
frills approach to component 
design with THD below 0.001 
per cent and phono noise 80 
dB below the 1 mV reference 
level (IHF A weighted). A 
built-in, switchable, active 
subsonic filter, with no effect 

above 30 Hz, provides 45 dB 
attenuation at the critical 10 

Hz area to prevent rumble 
and tonearm resonances 
from degrading sound quali- 
ty. The tone control circuits 
are fully defeatable, and the 
variable contour control per- 
mits low and high frequency 
compensation at low listen- 
ing levels. Price: $300.00. 

Quam-Nichols 
Catalogue 

"Quam '77, The Sound De- 
cision" is a 12 -page catalogue 
to aid in loudspeaker driver 
selection. The booklet con- 
tains drawings of speaker 
shapes and mounting con- 
figurations along with a de- 
scription of the magnetic 
properties. Drivers covered 
are general purpose, auto- 
motive, high fidelity, music 
instrument and sound system 
loudspeakers, as well as 
matching line transformers. 
Enter No. 85 on Reader Service Card 

Enter No. 83 on Reader Service Card. 

Paragon 
Preamplifier 

The System -E preamplifier 
is a straight through, all 
triode tube design using 
a minimum of amplifying 
stages, but has a 70 dB input 
to output gain. There are 
three phono, three aux, and 
one tape monitor inputs, and 
one main and one tape out- 
put. The stated specifications 
include a phono S/N of 70 dB 
below 10 mV, a high level 
gain of 27 dB, a high level 
S/N of 80 dB below 2V, a 

phono gain of 42.5 dB @ 1 

kHz, and a phono overload 
of 600 mV @ 1 kHz. The unit 
features a separate power 
supply, solid walnut side 
panels, and a low frequency 
filter. Price: $495.00 
Enter No. 82 on Reader Service Card 

ADI 
Spectrum Analyzer 

The Model 1000 audio 
spectrum analyzer is de- 
signed for fast speaker re- 
sponse measurements, room 
testing, equalization, A -B 
comparisons, and micro- 
phone and recorder eval- 
uation. The unit features two 

separate memories for freez- 
ing frame displays, a noise 
generator with gating, a cali- 
brated condenser micro- 
phone, microphone and line 
inputs, and scope outputs. 
The octave band filters are to 
ANSI standards from 20 Hz to 
22 kHz. Price: $1295.00 
Enter No. 84 on Reader Service Card 

Radio Shack 
Handbook 

The Archer Semiconductor 
Reference Handbook is a 

128 -page cross-referenced 
listing of over 36,000 replace- 
ment transistors, diodes, and 
other interchangeable de- 
vices. The handbook is 

obtainable at Radio Shack 
stores for $1.95. 

ITA Directory 
The Spring 1977 ITA Source 

Directory is a 60 -page cata- 
logue of products and ser- 
vices offered by International 
Tape Association member 
companies, as well as activi- 
ties of the audio/video in- 
dustry. 
Enter No. 86 on Reader Service Card 

WD -40 Spray 
WD -40 is a non -greasy 

spray for cleaning, displacing 
moisture, and lubricat- 
ing electronic components. 

Leaving no sticky or gummy 
residue, WD -40 is said to be 
harmless to rubber, plastics, 
fabrics, and painted surfaces. 
Price: $2.15 per can. 

3A Acoustique 
Speaker System 

The Adagio co is a three- 
way speaker system with a 

power rating 80 W rms from 
30 -to -30,000 Hz ±3 dB with 
an 11 in. woofer, a six -in. 
midrange, and a four -in. 
tweeter. Measuring 12 in. x 

13 in. x 12 in., the unit weighs 
67 lbs. Price: $399.00. 
Enter No. 87 on Reader Service Card 
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The new AuditorM Series by Koss. 
Don't buy one unless your system 

is ready for it. 
The pleasure of listening to 
unadulterated music is reserved for 
those who have carefully put together a 

system that delivers totally accurate 
reproduction. Now, for people who wish 
to explore and expand this realm of 
pure sound, Koss has designed their 
Auditor Stereo Headphones. Full, state 
of the art knowledge of perfect 
mechanical reproduction of music, and 
the psychoacoustics of the way the ear 
and mind respond to sound went into 
making these phones true to the most 
intense level of performance possible 
today. 

The sound. 
The Auditor Dynamic/10 features an 
expansive frequency response range of 
10-20,000 Hz, while dazzling any ear 
attuned to the delicate musical balance 
of psychoacoustically pleasing sound, 
in a way no other dynamic phone can 

Dynamic/10 

dupl cate. They are designed to deliver 
the full impact of letter perfect sound 
reproduction characteristic of the finest 
equipment 

And the fury. 

On the other hand, for the most 
carefully designed and engineered 
excursion into sound ever, the Koss 
ESPTM/10 Electrostatic Stereo 
Headphone is an unparalleled 
instrument of beauty. It is a perfectly 
articulated statement of technological 
and electronic genius so thoroughly 
senstive it belongs in a recording studio 
serving as the last word in monitoring 
production. The ESP/10's almost 
boundless frequency response lays out 
the entire spectrum of sound for your 
scrutiny, bringing you every spark of 
timing, a deep, rich flood of bass, and a 

smooth, clear lake of treble, with every 
note balanced and defined. 

So if you're content to live with the 
impurities in second best stereo, the 

Koss Auditors aren't for you. Only the 
high -end connoisseur who has taken all 
the necessary steps toward putting 
together a system that is true to 
perfection will acknowledge and 
appreciate these precise products as 
breakthroughs in scientific musical 
development. The personal signature 
of John C. Koss says that these 
headphones are for the audiophile. So if 
you're ready for the best, and you think 
your system can measure up to the 
Sound of Koss, hear the headphones 
that are designed to put it to the test at a 

specialist in audio products near you. 
Or write to Fred Forbes, Audiophile 
Products Division, for more information 
on the new Auditor Series by Koss. 

audÏtorTMseries 
by Koss 

® 1977 Koss Corp 

glKSOSS® Corporation, Audiophile Products Division, 4129 N. Port Woshington Ave., Milwaukee, Wisconsin 53212 
Koss International/London, Dublin, Paris, Frankfurt Amsterdam Koss Limited/Burlington, Ontario Koss K.K./Tokyo 
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Technics 
Speaker System 

The Model SB -7000A is a 
bass reflex, three-way speak- 
er system with a 133/4 in. 
woofer, a 43/4 in. cone type 
midrange, and a 1 1/4 in. dome 
tweeter in a linear phase 
configuration. The system 
has a nominal impedance of 
6 ohms, the crossover fre- 
quencies are 700 Hz and 6 
kHz, and the frequency re- 
sponse is 37 Hz to 22 kHz. 
Having a claimed SPL of 90.5 
dB (one meter, one watt) and 
a peak input power of 150 
watts, the unit measures 33'/4 
x 19 x 16 1/8 in., and weighs 
72.8 lbs. Price: $399.95. 

Enter No. 88 on Reader Service Card 

Kenwood Receiver 
Model KR -5600 AM/FM 

receiver delivers 40 watts 
average per channel into 8 
ohms from 20 to 20,000 Hz 
with no more than 0.5 per 
cent IM or THD, and has a 70 
dB S/N ratio on phono. The 
FM tuner section's rated us- 
able sensitivity is 10.3 dBf, 
(1.8 NF), and it is spec'ed at 

14.8 dBf mono, and 36.6 dBf 
stereo, for 50 -dB quieting. 
Other features include direct 
coupled, complementary 
symmetry in the power 
stages with multiple protec- 
tion circuits, and a phase - 
locked loop FM multiplex 
section. Price: $359.95. 
Enter No. 89 on Reader Service Card 

Wood Fabricating 
Speaker Stands 

The Enhancers are speaker 
stands designed to raise 
bookshelf loudspeakers from 
floor level in order to elimi- 
nate performance loss and 
improve definition. There 
are three models: the RS -1 is 

a circular cold -rolled steel 
unit for 12 -in woofer speaker 
systems; the RS -2 is a hard- 
wood stand designed for 12 - 
in. or larger speakers, and 
the RS -3 is a hardwood stand 
with a 360° swivel action for 
precise speaker positioning. 
Prices: from $15.95 to $39.95 
per pair. 
Enter No. 90 on Reader Service Card 

Allison Loudspeaker 
The Allison:Four is a book- 

shelf size acoustic suspension 
loudspeaker with an 8 -in. 
woofer, and two 1 -in. convex 
diaphragm tweeters with a 2 
kHz crossover frequency. 
The stabilized radiation load- 
ing design is said to minimize 
variations in reflected im- 
pedance from listening room 
boundaries which, with con- 
ventional speaker systems, is 

very large and causes pro- 
portional changes in acoustic 
power output at middle bass 
frequencies. With a nominal 
impedance of 8 ohms, the 
unit requires a minimum am- 
plifier power of 30 watts to 
produce 100 dB SPL in most 
domestic room environ- 
ments. Weighing 231/2 lbs, 
the unit measures 11 x 19 3/8 
x 10 in. Price: $175.00 each. 
Enter No. 91 on Reader Service Carr' 

JVC Preamplifier 
The Model JP -S7 stereo 

control preamplifier utilizes 
a three -stage, direct -coupled 
equalizer circuit with a dif- 
ferential amplifier for input, 
and a class -A fully com- 
plementary push-pull circuit 
for output. The claimed 
phono frequency response is 

Enter No. 92 on R 

RIAA from 20 Hz to 20 kHz 
±0.3 dB, a THD of 0.05 per 
cent @ 1 kHz, and a S/N ratio 
of 65 dB. The unit includes 
subsonic and high frequency 
filters, electronic audio mut- 
ing, a three -position imped- 
ance selector, and a built-in 
headphone amplifier. Price: 
$700.00. 

eader Service Card 

Nikko Amplifier 
The Alpha 1 is a dual -chan- 

nel amplifier with a power 
output of 220 watts into 8 
ohms with a claimed THD of 
0.08 per cent, an IM dis- 
tortion of 0.08 per cent, a fre- 

quency response from 10 Hz 
to 100 kHz, and a S/N ratio of 
100 dB. Designed for rack 
mounting, the amp has a 
brushed aluminum front and 
stainless steel handles. 
Price: $599.95. 

Enter No. 93 on Reader Service Card 

Quadraphonics 
Anthology 

The first in a series of an- 
thologies from the pages of 
the Journal of the Audio En- 
gineering Society has been 
compiled into a 264 -page 
volume containing the most 
significant papers on quad- 
raphony to appear in the 
Journal, Vol. 17 -Vol. 23 (1969- 
1975). This 81/4 x 111/4 in. 
paperbound text gives the 
reader both an historical per- 
spective and a basic under- 
standing of quadraphonic 
sound reproduction and sys- 
tems. Price: $9.00. 
Enter No. 97 on Reader Service Card 

SAE Noise 
Reducer 

The Model 5000 impulse 
noise reduction system is 
designed to reduce the 
"clicks," "pops," scratches 
and other imperfections on 
the surface of records with 
no degradation of program. 
The claimed IM and THD are 
0.1 per cent, the signal-to- 

noise ratio is 90 dB, a fre- 
quency response is 20 Hz to 
20 kHz ±1 dB, and rated out- 
put is 2.50 V rms. Price: 
$200.00. 
Enter No. 95 on Reader Service Card 

Sony 
Speaker System 

The Model SSU-4000 is a 

three-way, bass reflex loud- 
speaker system with a passive 
radiator, using a 10 -in. woof- 
er, a 9 -in. passive radiator, a 

31/4 -in. midrange driver, and 
a 1 -in. dome tweeter. With a 

rated power handling capa- 
bility of 100 W, it is efficient 
enough to be driven with 20 
watts and can accurately han- 
dle an amplifier rated up to 
150 watts. The frequency re- 
sponse is 30 Hz to 20 kHz, 
with crossover frequencies of 
600 Hz and 5.5 kHz. The cabi- 
net measures 131/2 x47x14 1/2 -in. 
and weighs 70.6 lbs. Price: 
$400.00. 

Enter No. 96 on Reader Service Card 
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Now we've mastered 
a Scotch cassette for every switch position- 

Introducing the Master" Series. Three totally different tapes. Each developed 
to deliver the truest clearest sound possible at each tape selector switch position. 

Our Master I cassette isfor normal bias recording. Itfeatures an excellent 
dynamic ranee, low distortion, uniform highfrequrncy sensitivity and output that's 10 dB 
more than standard tapes. 

Our new Master H replaces chrome cassettes and is designed for use on hifi 
stereo systems with chrome bias (70 microsecond equalization). Itfeatures some 
spectacular performance characteristics. including a special coating that gives it a 3 dB 
better signal -ti -noise ratio at low and high_ frequencies than chrome cassettes, 
yet it's less abrasive. 

Our new Master III isfor the fern -chrome setäng. It'sformulated with the most 
advanced technology available, jiving a 3 dB output improvement at lowfrequencies 
and 2 dB at high frequencies. And the unique dua: layer construction increases 
both low and nigh frequency sensitivity over chromium dioxide and ferric oxides. 

AU this, plus unique inner workings you can actually see. Our new 
Master line has a special bonus_leature. A precision molded clear shell 
that allows ycu to monitor the inner workings of the cassette. You can 
actually see the recorder head penetration and the unique roller guides,. 
in action. Look closely at the transparent shells above and you'll see 
the water wheels which were specially designed b move the tape 
evenly across the head, reducing riction and noise. And two 
radially creased shims insure smoother wind, improved 
mechanical reliability and reduced wow and flutter. 

Enough said. Now its time for you to take the true test 
Match up the right Master cassette with the bias you prefer. 
Thenjust listen 

You'lifind that whichever switch position you use. a 
Scotch Master is the way to get the most out of r"4 
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After lP 1@ó1y11 

wha[wei±e done, 
no one will heckle 

our speakers. 
We're as close to the impossible 

as possible. 
Our new speakers color sound. 
Anybody's speakers do. 
Should someone tell you otherwise, 

they speak with forked frequency 
response. 

We at Sony approached the develop- 
ment of our new speaker line with this 
grim reality in mind. 

Thus our goal was to create speakers 
with a minimum of coloration. With a 

frequency response flat and wide. With 
low distortion. And with repeatability. 
Which is critical. Which means that 
each speaker we turn out will sound like 
the one before and the one after. 

Searching and researching. 
Our basic dilemma was that speaker 

specs don't specify much. 
You can build two speakers with iden- 

tical specs, and find they'll sound non- 
identical. 

That's because your sophisticated ear 
can pick up differences our clumsy 
measurements can't. 

Some examples: 
You can hear how pure water is. The 

purity of the water in which the pulp for 
the speaker cone is pressed will influ- 
ence the sound. (Spring water is the best.) 

But water purity would hardly change 
the frequency response-or any other 
measureable characteristic. 

Nor would the dye used to color the 
cone-or the glue used in gluing the 
cabinet. 

But you'd hear the dye and the glue. 
And there are dozens and dozens of 

elements that interact this way. 
So our job was mammoth. To corre- 

late these factors in order to reach the 
goal we outlined earlier. Changing one 

changes the other and almost changed 
our minds about going into the speaker 
business. 

But we stuck it out. And found the an- 
swer to the juggling of these variables 
thanks to a major technological innova- 
tion. 

Trial and error. 
That's why we labored for three years 

to bring you our speakers. While other 
manufacturers rushed frantically to 
market with theirs. 

We keep the whole world 
in our hands. 

Once we understood how to control 
the sound of our speakers, we realized 
we had to control what went into our 
speakers. 

So we did the only logical thing. 
We built a plant. 
And pursuing that logic, we built it at 

a place called Kofu. Which is at the base 
of Mt. Fuji. Where we can get all the 
spring water we want. 

This factory does nothing but pro- 
duce-under outrageously close con- 
trol -the components for our speakers. 

Whatever we do buy, we specify so 
carefully that our vendors have night- 
mares about us..(It's unfortunate that 
we can't make everything ourselves, 
but only God can make a tree, and only 
wood can make a fine cabinet.) 

Few companies make this effort. 
So it's safe to say that when it comes 

to exercising this kind of control, our 
speakers are a voice in the dark. 

Improvements that are 
heard and not seen. 

As you can see, there's a lot that goes 
into producing a speaker that's not eas- 
ily seen. (One beautiful exception-the 
handsome finish on our cabinets.) 

Suggested retail prices: SSU-3000, $300 each; SSU-4000, $400 each. 

That includes the carbon fiber that 
we mix into the speaker cone paper. 

Carbon fiber is light and strong. 
(Why they don't use it in girdles we'll 
never know.) 

Light, so our speaker is more effi- 
cient. Meaning you need less power to 
operate it. Meaning you are closer to 
the ideal of converting electrical en- 
ergy to mechanical energy without a 
loss of power. 

Light, so our speaker cone reacts 
quickly to stops and starts in the sig- 
nal. The result: improved transient 
response. 

Strong, to prevent the cone from 
bending out of shape in the high fre- 
quency range. 

Moreover, carbon fiber doesn't re- 
sonate much. It has what's called a 

low Q, and it took someone with a 

high IQ to realize it would absorb the 
unwanted vibration rather than trans- 
mit it down the cone. 

We also cut down on unwanted vibra- 
tion (as opposed to the wanted vibra- 
tion, which is music), by using a cast 
aluminum basket rather than a 

stamped, shoddy cheap metal one. 
We could go on, but at this point the 

best thing would be for you to move on 
to your nearest Sony dealer. And listen. 

Because the results of our three 
years of labor will be clear after three 
minutes of listening. 

At which point, far from heckling 
our speakers, you'll be tempted to give 
them a standing ovation. 

© 1977 Sony Corp. of America. Sony, 9 W. 57 St., N.Y., N.Y. 10019 
SONY is a trademark of Sony Corp. 
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TURNTABLES 
Do Turntables Affect Sound? 

One of the questions I am con- 
sistently asked is "Which is the best 
sounding turntable?" 

On the surface it would seem to be 
a rather silly question, since everyone 
knows that turntables are not suppos- 
ed to make any sounds. It is the 
phono pickup which is designed to 
take the mechanical motions from a 

record groove and change them into 
electrical signals. These signals are 
then amplified and converted into 
sound via the amplifier and loud- 
speakers. 

Well, then, it should be obvious 
that the turntable cannot possibly 
produce any sound of its own...or 
can it? 

This is the first of a series of articles 
dealing with turntables, tone arms, 
phono cartridges, and the integration 
of these three into a system. These ar- 
ticles will also describe in depth the 
various good and bad design para- 
meters of the three products and fur- 
ther deal with the advantages and dis- 
advantages of the components indi- 
vidually and as an integrated system. 
We will also cover solutions to the 
problems encountered when setting 
up and using such a system. These ar- 
ticles will be written as far as is pos- 
sible in simple, understandable lay- 
man's language. 

Although it is imperative that the 
audiophile be made aware of the 
problems encountered as he attempts 
to assemble a phono system (turn- 
table, tone arm and pickup), it is even 
more important he be advised of the 
solutions to these problems, both at 

*Grado Laboratories, Inc. 
4614 Seventh Ave. Brooklyn, N.Y. 11220 

Joseph F. Grado* 

the time of physically assembling the 
phono system and earlier when mak- 
ing his initial purchase of the com- 
ponents which will comprise the 
phono system. 

In the early days of high fidelity, we 
audiophiles were confronted with 
similar problems regarding the assem- 
bly and proper matching of com- 
ponents. At that time, it wasn't the 
phono system that was our dilemma, 
it was the loudspeaker system. The 
high fidelity industry was a fledgling 
industry 20 years ago and very few to- 
tal speaker systems (completely de- 
signed and assembled by the manu- 
facturer) were to be had. The path the 
audiophile took was to purchase indi- 
vidual drivers (speakers) and build 
himself a speaker enclosure. The re- 
ward for physical labor was good 
sound and knowledge. 

It was not uncommon for the audi- 
ophile to build a "new and better" 
speaker box every week. Needless to 
say, it became a virtual contest be- 
tween audiophiles as to whose speak- 
er enclosure was the best. With a vari- 
ety of shapes and sizes (finish was not 
a necessary criteria) being exhibited 
and discussed, it became a joyful de- 
lirium to be an "audiophile." 

Today we have a similar situation in 
the audiophile market. A delirium, 
yes! A joy, hardly, unless of course 
you enjoy spending your dollars for a 

phono system that promises but 
doesn't deliver. But let's return to that 
question we asked above. 

Do turntables affect the sound of a 

phono system? The answer is an abso- 
lute YES! The next question is, how? 

Going back to basics, we know that 
a phonograph record has grooves 

which are followed or tracked by the 
phono pickup. These grooves have a 
wiggly (how layman can one get?) 
shape which impart a mechanical mo- 
tion to the pickup stylus and gener- 
ating system. This mechanical motion 
becomes the sound you hear! This is 

an important key to the solution for 
understanding!! The phono pickup 
senses a mechanical motion from the 
record, and this motion is changed 
into sound. 

The pickup, however, cannot tell 
whether the mechanical motion it is 

sensing from the record is actually cut 
into the record or whether the turn- 
table, for one reason or another, is 

adding mechanical vibration on the 
record surface. If the turntable has ab- 
solutely no vibration of any sort, then 
the pickup will play back only the 
recorded sound. Distortion will be at 
its lowest under these conditions. If 
the turntable adds mechanical vibra- 
tion to the recorded sound of the 
phonograph record, the pickup will 
reproduce both. This will result in 
playback distortion. 

Feedback 
Distortion can and does exhibit it- 

self in many different ways. You may 
hear it as obvious distortion which 
makes listening very unpleasant. You 
may hear it as an undesirable effect or 
objectionable resonant coloration. 
You may hear it as a subtle effect 
which may be somewhat annoying 
but not totally unpleasant. Then 
again, you may not hear it at all as 

identified distortion, yet find yourself 
constantly fatigued from listening to 
your system. The above variation in 
effects is governed by the types of 
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A 
New 
Dimension 

Two new electronic products from Nakamichi may be rust what you ve beer" 
wading for. The 410 Preamplifier and 420 Power Arnoleer are incred'h y c 

pact, beautifully styled and decidite ly affordable Measuring less than h'. < ' 6' 

and barely 3';" thick, both al., r.. design expressions pure N 

in quality and performance 

The 410 approaches the theoretical limits of error -free amplification. A superb 
phono section, inherited from NakamichV.'s amazing 610 Control Preamplifier, 
utilizes unique circuitry to minimize noise and distortion while maximizing 
dynamic range. Three phono input sensitivities accommodate a wide var ety of 

cartridges. There is even a switchable active subsonic filter that keeps rumble 
and tonearm resonances from degrading sound qualty. Additional features 
include fully defeatable tone control circuits, variable contour compensation, 
high -output headphone jack, anc a 2 dB -stepped precision volume attenuator. 

. r 

The 420 Power Amplifier f5 a neat, efficient unit for perfectionists with moderate 
power requirements. The unique output circuitry originally developed for the 

Nakamichi 620 virtually eliminates crossover and switching distortions without 
high idling current. The resulting low operating temperatures ensure long-term 
re lability. And, like the 620. the 420 employs a supe' -efficient toroidal power 
transformer, low negative feedback and foolproof protection circuitry-all of 

which add up to exemplary performance specificafiors and an effortless sound 
quality that belies its conservatve power rating - 

rilikLet the 410 and 420 add new dime dimelE.iGne to your listeni tg pleasure 

See and hear them at a Nakamichi raealei soon. Your ears will thank 
you. Por further information. write Nakamichi Research (U.S.A.). Inc , 

220 Westh,nry Avenue Carle Place New York 11514 

from Nakamichi 
410 Preamplifier `Pnoro S 'N fIHF-A) ; .äñ 80 dB ref 1 mV 

R'AA beviat,en W th:r; 
SOhscn-c Filter: -45 dB (w 10 Hz 
Dstortion- Less -than Oß0ú% 
'0eqüency Response- 20 50j00J Hz + 0, -1_5dB 

420 Poe Ar Amplifier: 

+ice Carc 

° I erm[n. ums 8 ch-ris.r 
1 esa than J 029, TB? 
^ 0 dB ra'ed output 

08°% at any power lair below clipping 
5-50,000 Hz - O -1 dB 



mechanical vibration the turntable 
adds to the recorded music. 

The basic causes for turntable me- 
chanical vibration are many but they 
may be categorized as follows: 
Design Parameters in the drive system 
(center drive, rim drive, belt drive, 
etc.); 
Design Parameters in the rotor assem- 
bly (shaft and bearing, center motor 
drive, etc.); 
Design Parameters in platter design 
(light weight, heavy fly wheel, type of 
material), and 
Design Parameters in chassis design 
(rigid, light, rigid massive, material, 
etc.). 

The above vibration sources can be 
minimized or avoided by the audi- 
ophile only through purchasing 
knowledge. This we hope he will have 
received after reading these articles. 
(Editor's Note: And our equipment 
profiles!-E.P.) 

One of the major sources of me- 
chanical vibration to the turntable is 

feedback, which is of two types basi- 
cally, mechanical and acoustical. The 
loudspeaker creates sound by moving 
air. This air is pumped into the room 
in the form of low to high level pres- 
sures at multiple frequencies and in 

38 complex patterns and changing 
forces. The lower the frequency, the 
more obvious the mechanical force 
becomes until you reach a frequency 
so low that it cannot be heard. Al- 
though you cannot hear the loud- 
speaker at these very low frequencies, 
these sounds are still capable of creat- 
ing enough energy to rattle windows 
and shake walls. If you examine the 
prior statement carefully, you will un- 
derstand that the loudspeaker creates 
acoustical energy through the air with 
enough force to shake walls. It also 
creates mechanical energy in the 
turntable platter and chassis in the 
same way. This is acoustical feedback. 

However, there are times when the 
acoustical energy will not have 
enough power to excite the turntable 
directly and yet still have enough en- 
ergy to excite the table or shelf on 
which the turntable is sitting. The 
acoustical energy is changed into a 

mechanical motion to the turntable 
through the shelf or support. This is 

called mechanical feedback excited 
by acoustical energy (or the com- 
bination of acoustical and mechanical 
feedback). 

Mechanical feedback is caused by 
the loudspeaker box sitting on the 
floor and vibrating through the 
floorboards into the wall beams and 
mechanically coupling the loudspeak- 
er energy to the turntable support 

and the turntable itself. The balance 
of this article will deal with the solu- 
tions of the above acoustical, acous- 
tical mechanical and mechanical en- 
ergy feedback problems. The turn- 
table design problems will be explain- 
ed in the next article since they are in- 
terrelated with tone arm function. 

To understand the feedback prob- 
lem, one must first of all be aware that 
everything surrounding us (pictures 
on a wall, drinking glasses, furniture, 
etc.) can be made to vibrate (res- 
onate) if enough energy is applied to 
the item at some particular sound 
pitch (frequency). The heavier (more 
massive the object), the more energy 
is required to cause it to vibrate. The 
lighter (less massive the object), the 
less energy is required to cause it to 
vibrate. Therefore the picture on a 

wall will require less energy to cause it 
to vibrate than the amount of energy 
required to cause a piece of furniture 
to vibrate. 

When the loudspeaker creates 
acoustical energy in a room (pulsating 
air pressure with constantly changing 
multiple frequencies), it will cause 
various objects to vibrate, the turn- 
table being one of them. Different 
parts of a turntable will vibrate with 
varying amounts of acoustic energy in 
a room. The three basic parts of a 

turntable which will vibrate are shown 
in Fig. 1 and are A, the platter; B, the 
main board, and C, the base. 

A church bell can be rung with a 

hammer, or it can be made to "hum" 
by blowing air into it and changing 
the sound pitch of the air. Similarly, 
the acoustical energy in a room from a 

loudspeaker changes pitch and in- 
tensity until the turntable platter (if 
you think of the platter as a bell) starts 
to hum. This acoustical energy may or 
may not be audible, yet this humming 
is a mechanical vibration that is added 
to the recorded sound. It is distortion 
that the audiophile can do nothing 
about. 

If your turntable platter is properly 
designed, the acoustical energy in the 
room should not excite it, but then 
the main board on the turntable (8 in 
Fig. 1) may be excited into vibrating. 
This also adds mechanical vibration to 
the recorded sound and creates dis- 
tortion. There is nothing the audi- 
ophile can do to correct this situation. 

If your turntable platter and your 
mainboard are not excited, it is still 
quite possible that the turntable base 
can be made to resonate. This will add 
mechanical vibrations to the recorded 
sound and will cause distortion. The 
distortion created by the above con- 

ditions are quite different from each 
other. The distortion can range from 
frizzy highs to an overall muddy 
sound. Adding mass to the outer 
frame will reduce and/or eliminate 
this latter problem. Example: If a turn- 
table has a flimsy or lightweight 
wooden base, made from wood 

1/2 -inch thick, the addition of a dense 
2x4 -inch wood frame glued as an out- 
side frame (Fig. 2) will add mass and 
reduce the effects of acoustical ener- 
gy (more energy is required to move 
the additional mass). If you were to 
use lead slabs instead of 2x4 -inch 
wood, the mass would be increased 
considerably and the problem of the 
turntable base resonating would be 
eliminated. It is also important to 
know that there are turntables sold 
today that drastically reduce or elimi- 
nate any and all of these acoustical 
energy sensitivities. 

Purchasing Hints 
When you buy a turntable make 

sure that the platter is massive, dense, 
and rings as little as possible when 
tapping on the metal with your finger- 
nail (under the rubber mat). Deter- 
mine that the turntable mainboard is 

dense and makes as little noise as pos- 
sible when you tap it with your finger- 
nail. Be sure that the frame is not flim- 
sy, but rather rigid and makes as little 
noise as possible when tapped with 
the fingernail. Many of the newer 
turntables utilize a granite epoxy ma- 
terial which comprises both the turn- 
table mainboard and the frame. These 
generally are excellent and also tend 
to absorb the mechanical vibrations 
from the turntable drive mechanism 
before it reaches the tone arm. 

The main cause of feedback distur- 
bance in a phono system comes from 
mechanical energy directly coupled 
to the turntable through its standing 
supports (Fig. 4). It is a known fact that 
acoustical energy converted to me- 
chanical energy (through walls or 
floor) can actually shake the total 
turntable and add mechanical vibra- 
tion to the recorded sound and will 
thus create distortion. 

Many attempts have been made to 
isolate or decouple the turntable me- 
chanically from the room via springs 
or rubber mounts. Some have been 
moderately successful, others are a 

sham. Only in a very few cases have 
they been totally successful in proper- 
ly decoupling the turntable from me- 
chanical vibrations, and most have 
been unsuccessful in removing the 
previously described acoustic feed- 
back problems. 

Recently there have appeared on 
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Fig. 1-The three bask parts of the 
turntable which vibrate are A, the 
platter; B, the main board, and C, the 
base. Each section will vibrate with a 

different amount of energy. 

THIN FRAME BASE 
RESONATES EASILY 

Fig. 2-If the base of the turntable is 

lightweight or flimsy, it can easily be 
made to vibrate and produce dis- 
tortion ranging from frizzy highs to 
muddy lows. 

2" x 4" FRAME 
FOR ADDED MASS 

Fig. ?-The addition of a dense, 2x4 - 
inch hardwood frame, glued to the 
base of the turntable, will add density 
to the frame and reduce the effects of 
acoustical energy. 

Fig. 4-Feedback disturbance comes 
through mechanical energy (A) 
directly coupled to the turntable 
through the standing supports, add- 
ing mechanical vibration to the 
recorded sound and creates dis- 
tortion. 

Fig. 5-The best approach to energy 
decoupling is to use a thick, dense, 
massive board (C) and a number of 
coil springs (D), about three -inches in 
diameter, between the platform (A) 
and the base of the turntable (B) so 

distortion is reduced to a minimum. 

e_ L 

MECHANICAL ENERGY 
STOPS HERE 

Fig. 6-When properly set up, with 
the turntable leveled, mechanical en- 
ergy stops on the top of the platform 
at the base of the springs so the turn- 
table plays back only the recorded 
signal with no added distortion. 
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If your cartridge is 
more than three years old, 
don't replace your 
stylus! 
Don't get us wrong. There is nothing wo -se 
than play ng your records w th a worn s4 IL 

And no better way to restore your old ;jn t b is 
original g ory than a nen, diamond. 

But frankly, there have Deer, significant .s# ides 
made recently in the phono cartridge eid. 
And the new cartridges of tcday stand hsac 
and shoulders above eb,er the finest c- a -ew 
short year_ ago. 

Here's the choice: Get trash-but outcated- 
performance with a repl.3cement stylus. cr enjoy 
all the benefits of modem cartridge researzh 
and devel:pment for just a few dollars rro-e. 
You'll find that you can update your syst. n 
for far less than you might rregine. It's orooaby 
the most aramatic single irup-cvement ;au can 
make. 

For instance, Audio-Techn ca offers Universal 
cartridges equipped with a genuine Slibata 
stylus and our uniquely eifec=ive Dual Magnet` 
system beginning at just 375.00 list. Or yo.. can 
replace yo_r present carxicge with a fresh new 
Audio-Technica cartridge with highly -polish -ad 
elliptical ti: for as little as $45.00 list. 

AT11E AT12Sa AT13Ea AT15Sa 
$45.00 $75.00 965.03 $ 25 00 

Are these new models woyti -he difference? 
Absolutely. You'll be amazed al what yc u hear 
from today's generation of phono cartridges. 
Improved frequency response Lower distorticn. 
Better separation. Less recorc wear. Tn. y 
better sourd. 

A new Audio-Technica cartridge. 
Your best value in hi-fi. 

p'INNOVATION o PREIS ON INTEGFITY 

the market, products which are de- 
signed to decouple the turntable from 
mechanical vibrations. However, the 
need to design them as a quick solu- 
tion for a universal application also 
usually makes them a compromise af- 
fair. They do, without a doubt, reduce 
the feedback problem but not opti- 
mally in every case. 

One must understand that the fre- 
quency at which the energy de - 
cou pler resonates must be above the 
rotational (speed) of the turntable (33- 
1/3), which is approximately 1/2 cycle 
per second, and yet lower than the re- 
sonant frequency of the tone arm 
mass and cartridge compliance which 
is optimally 8-9 cycles per seconds. 

The calculated frequency for opti- 
mum decoupling of mechanical ener- 
gy to the turntable is 2-3 cycles per 
second. To achieve this in a device to 
be used on all turntables regardless of 
mass seems like an impossible task, 
and yet the solution is actually very 
simple. One of the best approaches to 
energy decoupling is to use a very 
dense, thick, massive board and a 

number of coil springs, about three 
inches in diameter. How these are ar- 
ranged is shown in Fig. 5, and the the- 
ory behind this is fairly simple. If one 
spring will support four lbs. at a re- 
sonant frequency of 2-3 cycles per 
second, then use six springs if your 
turntable and board weigh 24 lbs. As 
you can see, the mechanical motion 
transmitted either by acoustical or 
mechanical energy to the main sup- 
port A is absorbed by the decoupler 
springs D, so that the turntable plays 
back only the recorded signal and 
does so with minimum distortion. 
Properly set up, with the turntable 
leveled, even jumping on the floor 
will not make the arm skip. If you 
were suffering from feedback, the dif- 
ference in playback sound with this 
system could be startling! At this time, 
obtaining such springs is not an easy 
task since most audiophiles don't 
have access to a quality spring -making 
shop. However, we will make avail- 
able a device that uses such springs in 
the near future. 

I have only scratched the surface of 
these problems, as you will see in the 
future articles, one of which will tell 
you how to set up your high fidelity 
system without any test equipment 
and as accurately as an engineer can 
utilizing thousands of dollars of test 
equipment. My next article will deal 
with the design and function of tone 
arms and a partial discussion on the 
interaction of the tone arm, turntable, 
and phono pickup when used as a sys- 
tem. A 
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Choosing a tuner 
and an integrated amplifier 

is a lot like choosing a mate. You 
look for things like compatibility, per- 
formance, appearance and, of course, 
fidelity. 

AKAI just made the process 
of matching component separates 
foolproof with a new line of tuners 
and integrated amplifiers. Paired 
on the grounds of total compatibility. 
And priced to be affordable. 

Take the AT -2600 and the 
big AM -2800 amp, with a solid 
80 watts, RMS per channel, 8 ohms, 
20-20,000 Hz at .08% Total Har- 
monic Distortion. 

Or the AM -2600 amp at 60 
watts, RMS per channel, 8 ohms, 
20-20,000 Hz at .1% Total Har- 
monit Distortion. And match it with 
the AT -2600 tuner. 

Or maybe the AM -2400 amp 
at 40 watts, RMS per channel, 

8 ohms, 20-20,000 Hz 
at 1.5% Total Harmonic 
Distortion. And the AT -2400 tuner. 

No matter which of the perfect 
AKAI couples you choose, you get 
specs and features not found on all - 
in -one receivers in the same price 
category. Improvements you can hear. 
With clean, clear power per channel. 

To hear the new separates, see 
your AKAI dealer. And live in 
perfect harmony. 

For a 18 " x 24" poster of this Charles Bragg etching, send $2 to AKAI, Dept. A, 2139 E. Del Amo Blvd., P.O. Box 6010, Compton, CA 90224, ATTN: Couples. 

AICAI INTRODUCES 
THE PERFECT COUPLES. 

AKA( 

AKAI 
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What's 3 years 
of a man's life 

worth? 
That's what you're looking atThree years. 
Because that's how long it took our Katsuzo 

Hiramatsu to develop the Mitsubishi Logic 
Control Turntable at the right. 

Hiramatsu, you see, didn't just invent a 
better turntable. He actually created a whole 
new state of the art. Starting from the ground 
up. Probing areas that few people had ever 
looked into before. 

First,he investigated basic audio perform- 
ance. He learned that, with the exception of 
the cartridge, the tone arm has more influence 
on sound quality than any other component in 
a turntable. 

So he researched tone arm materials and 
configurations until he discovered the ideal 
combination: A tubular stainless steel tone arm 
isolated from the counterweight by butyl 
rubber.Thus completely eliminating a phe- 
nomenon that plagues nearly all other turn- 
tables: counterweight -induced resonance in 
the 150 Hz range. 

Next, he looked at drive systems for the 
turntable's heavy platter. Here, too, he utilized 
another ideal combination. A frequency - 
generator control system for accurate speed - 
combined with a high -torque, direct -drive 
motor for fast start-up and virtually undetect- 
able speed fall -off under load.And because the 
motor operates at 33.3 or 45 rpm instead of 
the conventional 1500 rpm, vibration is almost 
nonexistent. 

Finally, even the turntable mat came under 
Hiramatsu's scrutiny. He discovered that the 
mat has a considerable effect on low -frequency 
response. And he adjusted thickness, density, 
and compliance for optimum matching with the 
low -frequency characteristics of the tone arm. 

So, even without the logic control system, 
Katsuzo Hiramatsu's new turntable would be 
a superb instrument. 

But with the electronic logic control system 
for automatic speed selection and tone arm 
operation, it becomes a foolproof instrument 
as well. 

And you should hear it for yourself. You 
should hear it through our equally impressive 
Mitsubishi dual -monaural power amplifier and 
preamplifier, driving one of our five available 
Mitsubishi high-performance speaker systems. 

Your dealer will be happy to audition them 
for you anytime you ask. 

And if you ask that he put a dollar figure 
on Hiramatsu's efforts, he will tell you that the 
Mitsubishi DP-EC1 Logic Control Turntable 
carries a price tag triple that of some lesser 
turntables. 

Which, when you consider what went into 
it,probably makes the DP-EC1 one of the 
greatest bargains in the store. 

mtMITSUBISHI AUDIO SYSTEMS 
For more information write Melco Sales, Inc., Dept A, 3030 East Victoria Street, Compton, California 90221. 
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