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THE PL 570 
UNDER 4OO: 

The average quartz phase locked loop 
turntable plays records virtually perfectly, has 
no audible wow or flutter, is unaffected by 
voltage changes, and manages to accomplish 
all this for slightly under $800. 

The new PL 570, on the other hand, has 
all the same features, but with one distinct 
advan_age: it costs less than $400.* 

Which, you have to admit, is an awfully 
small price to pay for perfection. 

MORE ACCURATE THAN A QUARTZ WATCH. 

In brief, the PL 570 works by using 
a quartz crystal that oscillates 180 mil Iion 
times a minute as a timing mechanism. The 
speed of our direct -drive platter motor 
is then locked" onto that rate of 
oscillation-and constantly adjusted 
to account for things like heat, line 
voltage\,ariations, and even the 
weight o= the record on the platter. 

The benefit of all this is simple: 
the PL 570 can run virtually forever 
with no variation in speed. In fact, it's so 
accurate, special measurements are needed to 
fully describe it. Something called "time drift" 
is a mere 0.0003%. A figure unsurpassed by 
the finest quartz watch that gains or loses up 
to ten sec nds a month. And "thermal drift" 
is 0.00004%. Which means that while we can't 
guarantee just how well the PL 570 will play 
in your freezer, normal room and operating 
tempera_ure variations shouldn't affect it at all. 

In more mundane measurements, wow 
and flutter is 0.025%. Four times under what 
the human ear can hear. And even with the 
quartz phase locked loop off, the turntable 
speed is unaffected with stylus pressure of up 
to 120 grams. Which, by no small coincidence, is 
about 119 grams more than you'll ever apply. 

FOR. THIS KIND OF MONEY YOU 
SHOULDN'T HAVE TO LIFT THE TONE ARM. 

Unlike any other quartz phase locked 
loop turntable, the PL 570 is automatic. So 

The heart 
of the PL 570: f 

a quartz crystal. 

you're spared the burden of lifting our tone 
arm. But this isn't your average tone arm 
return system. Or your average tone arm, for 
that matter. 

Where most automatic turntables use 
one motor for both the platter and tone arm, 
the PL 570 has a separate motor for each. 
Which means that the action of the tone arm 
motor never interferes with the accuracy of 
the platter motor. And where most tone arms 
sense when to return by using cams and gears 
that lessen sensitivity and cause vibration, 
the PL 570 uses a light emitting diode that 
does neither. 

Then there's the tone arm itself..lt's fully 
adjustable. You can even set the vertical 

tracking angle of your cartridge with a 

height adjustment lever. And the 
whole unit is mounted in a Y4 inch 

aluminum frame that not only looks 
nice, but helps your records sound nice 
by removing unwanted resonance. 

OTHER FEATURES NOT USUALLY 
FOUND ON "BARGAIN" TURNTABLES. 

When we set out to build the PL 570, we 
wanted it to be a lower cost quartz phase locked 
loop turntable. Not lower quality. 

So like the quartz turntables that sell for 
hundreds of dollars more, the PL 570 features 
an electric strobe circuit that eliminates normal 
voltage frequency variations so you can adjust 
the PL 570 perfectly. Plus a "quick down" 
circuit that lets you go from 45 to 33%3 almost 
instantly. And one piece monocoque construc- 
tion that cuts howling caused by vibration. 

At Pioneer, we've become number one 
today with people who care about music 
simply because we've always managed to take 
state of the art technology, and offer it with 
some consideration of the state of your wallet. 

If the PL 570 is any indication, it looks 
l i ke we're getting better ^ n High Fidettry .5 

O at it all the time. pioNEE1T 
WE BRING IT BACK AUVE. 

©1977 U.S. Pioneer Electronics, 85 Oxford Drive, Moonachie, New Jersey 07074 

*The valse shown in this ad is for informational purposes only. Actual resale prices will be set by the individual Pioneer dealer at his option. 
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DISCWASHER" 
presents 

The Clean Truth 
About Your 
Naked Stylus 

When your stylus plays over one 

light fingerprint or one tiny "bead" of 

viny! 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 - 

After 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. 

1407 N. Providence Rd. 
Columbia, Missouri 65201 
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It was a college broadcast facility; 
Now it's a public radio station; 
KUSC, Los Angeles, still has a Stanton in every table 

It is interesting that the station which provides top quality clas- 
sical music service to Los Angeles was an outgrowth of a College 
Radio Station ... and still bears its original call letters. 

It now has been incorporated into the public broadcasting sys- 
tem since it was regarded as "too important a facility to be operated 
only by students in as large a city as Los Angeles''. It serves all of 
Los Angeles, Ventura and Orange Counties (10 million persons in 
the market), with a format of 85% classical music and 15% infor- 
mational programming primarily from the National Public Radio 
Service. KUSC goes direct from disc to air and uses the Stanton 
600E on its tumtables. 

Since the station has received substantial university support 
for upgrading their sound, which includes a new transmitting sys- 
tem ... new tower antenna ... new control board ... new turntables 
... and new cartridges ... KUSC plans to install Stanton's Cali- 
brated 681 SE cartridges in all their tumtables. 

So, their sure -to -improve sound is certain to have a favorable 
impact on their growing audience. 

a. 
Ellen Falconer, a broadcast engineer, with two of her Gilbert Kuang, engineer, at the Ellen Falconer, engineer, signaling the start of a 

associates. Master Control Console. scneduled broadcast. 

A group of the staff rreet in the Broadcast Studio of the Sation. 

Stanton's 681 Calibration Series cartridges offer improved track- 
ing at all frequencies. They achieve perfectly flat frequency re- 
sponse to beyond 20 Kc. And the top -of -the -line superb 681 
Triple -E has an ultra miniaturized stylus assembly with substan- 
tially less mass than had been thoughrt possible to achieve. 

Each 681 Series cartridge is guaranteed to meet its specifica- 
tions within exacting limits, and each one boasts the most mean- 
ingful warranty. An individually calibrated 
test result is packed with each unit. 

Whether your usage involves recording, 
broadcasting or home entertainment, your 
choice should be the choice of the profes- 
sionals ... the STANTON 681. 

Write today for further information to: 
Stanton Magnetics, Inc., Terminal Drive, 
Plainview, N.Y. 11803. 
© Stanton Magnetics Inc., 1977 

4 
Alan Parker of the Programming Dept. completing a 

critical listening session in the Record Literacy. 

sTaNrron 
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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 
moneyy, you can't do. 
better than 
Empire 

i'' 
n191$t 

lì ;i. 

EIVPIFE 
Already your system sounds better. 

Empire Scientific Corp. 
Garden City, New York 11530 

Joseph Giovanelli 

Classes of Amplifiers 
Q. What are the various classes of 

amplifiers? Please give a simple expla- 
nation of the differences between 
them, along with their advantages and 
disadvantages. - Neall Dralle, Sac- 

ramento, Cal. 
A. There are a number of classi- 

fications into which amplifiers fall. 
There is class A, B, AB1, AB2, C, and D. 

The Class A amplifier is one whose 
output circuit is biased in the center 
of its operating curve between satur- 
ation at one extreme and cut-off at 
the other. Thus, the current rises and 
falls symmetrically as the input swings 
above and below its idling position. 
Because of this linear relationship be- 
tween output and input, this circuit 
can be run as either a single -ended or 
a push-pull output. 

A Class B amplifier is one which is 

biased to its cut-off point, and under 
these conditions only a very small 
amount of current will flow when no 
signal is applied to the input, which 
makes it much more efficient than a 

Class A stage where a considerable 
amount of current flows when no sig- 
nal is applied to the input. Because of 
the non-linear characteristics of a 

Class B amplifier, it can be used for 
audio applications only in a push-pull 
circuit. While the Class B amplifier is 

much more efficient than the Class A, 
it also tends to have more distortion. 

Besides Class A and Class B, there 
are two intermediate classes, known 
as Class AB1 and AB2. Class AB1 am- 
plifiers are biased more towards cut- 
off than a true Class A amplifier, but 
not so close to it as a Class AB2 ampli- 
fier. Because these two classes of au- 
dio -amplifiers are operated some- 
where in their nonlinear region, they 
must be run in push-pull so that some 
of the distortion can be cancelled. 

The Class C amplifier is biased to a 

voltage twice that required to cut the 
stage off. This amplifier can never 
conduct for anything like a full cycle, 
even in a push-pull arrangement, 
therefore these circuits are never 
used for audio applications. 

There is a more modern class of am- 
plifiers known as Class D which oper- 
ate on a much different principle than 
merely adjusting the bias point. The 
Class D amplifier is turned off and on 

with a very high frequency signal, thus 
the output of the amplifier contains 
this switching signal and special cir- 
cuits are required at the output of the 
amplifier to reconstitute the signal 
from the bits and pieces actually 
presented. Because it is conducting 
for very brief intervals, it runs very ef- 
ficiently, but it is a complex piece of 
equipment to maintain. 

Finally, there is a Class G amplifier 
from Hitachi which is designed to op- 
erate more efficiently over more of 
the operating range. It boasts an effi- 
ciency of 90 per cent or better. In- 
stead of using two transistors, as is the 
case with Class B and D amplifiers, the 
Class G uses four. The smaller pair has 

relatively low power dissipation and 
output, but whenever a higher ampli- 
tude signal comes along, a sensing 
diode switches on the larger pair of 
transistors. Consequently, each pair of 
transistors operates in close to its most 
efficient operating area, and the over- 
all circuit can be smaller and lighter. 

Television Interference with AM 
Reception 

There is an almost perfect remedy 
for television interference to AM ra- 
dio reception. It's very simple, but 
usually only practical for private 
dwellings. 

The cure is an outdoor antenna 
with shielded lead-in. A simple di- 
pole, constructed from ordinary insu- 
lated wire and placed in my attic 
eliminated all television "whistling." 

The antenna requires no insulators. 
Simply tack as long a wire as possible 
along the attic beams, break it at the 
center, and connect an appropriate 
length of RG 59/U between this di- 
pole and the receiver input terminals. 
One of the leads from the center of 
the dipole is connected to the "hot" 
lead, or center conductor of the 
cable; the other dipole lead is con- 
nected to the shield of the RG 
59/U.-Michael Stosich, Bolling 
Brook, III. 

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. 

Enter No. 8 on Reader Service Card 
AUDIO September 1977 



A major advance in cassette deck design. 
The new Sansui SC -5100. 

If you're looking for a cassette deck that com- 
bines the convenience of the traditional cassette 
deck w th the tonal excellence of open reel, yon. 
needn 1 look any further Because the Sansui SC -5100 
gives you both. And more. 

Here's why. Perfo-mance meets the standards 
of today's most advarced component systems. All 
musica signals are reproduced cleanly and sithout 
distorticn because of -h e wide frequency respo-ise 
(20-17,000Hz, chromiurr ), excellent signal-to-noise 
ratio (67dB, w th Dolby 'Land unusually low wow and 
flutter (0.5%, WRMS). 

The SC -5100 is LI-ra-convenient to use. Solenoid 
operatian permits cort-ols that easily respond tc your 
lightest touch. And wi-h the electronically - 
controlled tape transport you get automati 
play and repeat. The it uminated memory 
counter is also automatic. 

For added cor'-.enience the SC -5100, 
when used with a timet will record off your 
tuner o receiver unatended. Or it will 
wake you gently in the morning with your - 

favor to music. 
The SC -5100 offers all the features you'd 

expect in a superior cassette deck. SJch as large VU 
meters, a peak level indicator, line input í mic mixing 
capability,and bias and equali_afbn controls for 
every tape. We've also added teething you didn't 
expect, Sansui's exclusive Tape _ecc -In **. Just 
touch the control and the tape actiances past the 
leader to the first point suitable fe- recording. You 
need never miss or spoil the start of a recording again. 

Direct-O-Matic loading i:. Crother Sansui 
exclusive. It makes loading and unbading a snap, 
gives you access to the tape well for instant insertion 
and easy cleaning of the heads, aid lets you see the 
direction of the tape and how much is left, 

Now you have it, cassette deck convenience 
with oper reel performance. 
All for less than $600 t. Hear 
the new SZ -5100 at your 
franchised Sansui dealer. We 
think you'll agree you've --- never heard anything like it. 

:CT -O M,LTIC L,.d',Q Sva,e Trademarl. cf Eoby Laboratories, Inc, 
,".Patent pendhg. 

+Approximatemhonally advertised value. 
Actual retail prce set at the option of the 
individual dEoees. 

A whole new world of musical pleasure. 

Oeay e Lime 

ONert Leve 

SANSUI ELECTRONIC. CORP. 
Wo jd;de, New York 11377 Gardena, California 0C247 

SANSUI ELECTRIC CO., LTD., Tokyc, kxan 
SANSUI AUDIO EUROPE S.A., Ant/ erp, Be gium In Canada Electronic Dis ri:'Ltors 
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The measure of fine cassette deck performance is the sound of the 
recordings you make. JVC's extensive line of high fidelity decks features 
these exclusive contributions to cassette deck technology. 

1 Our Super ANRS gives you efficient noise reduction, with the 
added plus of extra -low distortion at high-level high frequencies. And you 

MEMOR( can switch to our regular ANRS for making recordings to be played using 
other noise reduction systems. 2 In addition, our extra Recording/EQ 
switch helps you to precisely adjust the high frequency response of your 

LOWER 

troarri tiummemi 

1.11111111111111W 

REC 
u 

PAUSE 

HE 

r 

KD -15 

JVC 

COUNTE-R 

EJECT 

Off -,sroaoP-,1.4- deck to match any tape you care to use. n 

3 The entertaining LED's you see on our decks actually help you 
make better recordings. They're easier to read than VU meters by 
themselves, so you can record at higher levels without fear of tape 
saturation. 

4 And our SA (Sen -Alloy) heads offer the sensitive performance of 
permalloy, plus the long life of ferrite in one design. These heads are so 
excellent in their performance and durability that other manufacturers are 
buying them from us to use in their decks. 

There are a variety of other features to simplify your cassette 
recording. And our specifications are equal to or better than machines that 
cost much more. 

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

JVC America Company, Division of US JVC Corp. 58-75 Queens 
Midtown Expressway, Maspeth, New York 11378 (212) 476-8300. Canada: 
JVC Electronics of Canada, Ltd., Scarborough, Ont. 

For your nearest JVC dealer, call toll -free (outside N.Y.) 
800-221-7502. Enter No. 11 on Reader Service Card *Nor all features in all decks. 

Only JVC gives you improved 
recording with Super ANRS, 
Recording/EQ switch, 5 Peak 
Reading LED's and SA heads. 

- ON 
1 OFF 



Edward Tatnall Canby 

"Ah, sweet mystery of life!" What 
would this Centennial year of audio 
be without a few more little mysteries 
to carry us through to December? 

For the responsible engineer, 
there's always room for improvement 
in his product and his sweetest mys- 
tery is, how? To the scientist, as to the 
artist and the historian (since time 
closes in on facts), a residue of mys- 
tery is the spice of life-otherwise 
why bother? To estab- 
lish exactly how a star 
is formed out of a mil- 
lion light years of cos- 
mic dust, or how a 

bit of proto -life some- 
how developed from 
a soup of nucleic 
acids (my only ques- 
tion: would they fizz 

8 if you added bicarbo- 
nate of soda?)-these 
are the quests that 
titillate. Or maybe 
where G. Washington 
slept the night of Dec. 
6, 1777, our anti -Cen- 
tennial date. So long 
as absolutely final 
answers to these 
things, and plenty 
more, continue to 
elude us we are fas- 
cinated. Once they 
appear, we are bored 
and move on. 

How dull, then, to 
know every bit of 
that sequence of events and reason- 
ings that led our good old friend 
Thomas Alva to indent the founda- 
tions of the great industry which sup- 
ports us all. And how dull to know ex- 
actly what the First Phonograph look- 
ed like. Of course, practically all of 
the necessary info, plenty of it in 
T.A.E.'s own handwriting, is at 
hand-and so is the First Phonograph. 
Indeed, since last writing I have laid 
my own eyes on three of them, all 
identical. But by great good fortune, 
we have, collectively speaking, a very 
long way to go in getting the facts 
around. Our distribution is plain aw- 
ful, thank the Lord. Otherwise I really 
would be bored. 

In all truth, there is so much con- 
fusion right now that I am positively 
delighted. As they say, it's a gas. Indi- 
vidually, the readers of this magazine 
have among themselves absolutely all 
the info you could ever look for, as I 

should know from my recent mail; 
our ardent correspondents, alas, have 
cleared up most of my pet Edison 
mysteries for me. Though I did, re- 
luctantly, do a bit of my own research- 

ing, first hand, like getting my own 
two eyes within a foot or two of the 
Machine itself, the First Phono. But 
now I've created a few more puzzles 
to keep me going, and replace the old 
ones. 

Of the three First Phonos, the first 
was so dirty in its unwashed case that I 

could scarecely see the blackened 
and dusty cylinder. Frankly, I was 
shocked. The other two, at least, were 
in good enough condition to be 
presentable-they were exact re- 
plicas, one quite recent. Facts? You 
can buy a vastly detailed set of draw- 
ings, to build your own! I bought but 
didn't. Even so, I noted some more 
mildly questic,nable items. Yes, there 

were grooves, pre-cut in the brass cyl- 
inder, as a million citizens have seen, 
without noticing, and as numerous 
readers have attested. Fact. But to my 
surprise, they were widely spaced out, 
with relatively enormous areas of flat 
"!and" between. Wasteful? Edison 
wouldn't seem to have been looking 
for maximum long play. Or (mystery) 
did he perhaps space them out in or- 
der to give the intervening foil 

enough latitude to 
stretch, so the inden- 
tations could fill each 
groove under the sty- 
lus without reaching 
a rip point? I would 
think so. Remember, 
no one had ever seen 
a phono groove be- 
fore that one. Canny 
old Edison. Knew his 
stresses and strains. 

So you see I create 
a new little specula- 
tion to replace each 
of my lost and ans- 
wered old ones. But 
let me get on to 
the fun. 

Talk about second 
hand info. Needless to 
say, the great churning 
vehicles of public 
audio information, 
and upon the larger 
national scene and 
that small area called 
the Rest of the 

World, have not overlooked the Cen- 
tennial of recorded sound. It must be 
celebrated. And so-quick, out to the 
library! Get the PR going. And send 
somebody for a photo. That little 
round circle you see all over now, 
with 1877/1977 inside it, is merely the 
beginning, and, of course, on a macro 
scale it is informationally correct, too, 
though there remains a cute bit of 
mystery, the precise mini -moment of 
the exact day, Dec 6, 1877, when Mary 
first had her little lamb in the words of 
Thomas himself. Nobody seems to have 
worried about that mystery, but I do. 
Because it's THERE. (Now don't go 
and tell me, and spoil it all.) Anyhow, 
there has to be more than a round 

AUDIO September 1977 



8 sound reasons to 
buy our new receiver. 

Plus its sound. 

Sony 's"new, more powerful 
STR-E800SD receiver sh'luld get 
a warm reception. Because it 
not only looks different from 
other receivers, it is different. 

It has some features found 
in more expensive separate 
componerts-and other -ea- 
tures founc nowhere else at al'. 

The most -used controls 
all in one place. he 

level control, muting switch, 
tuning knob and input and tape 
selectors are all in the upoer 
right-hand corner. 

2 A dial pointer that dou- 
bles in length when it's 

close to a station. Togtither 
with the signal strength meter 
and the center channel r-eter, 
this Sony exclusive helps you 
tune more accurately. 

A stepped level control 
to keep both channels 

equal. It guarantees un 
dented accuracy-to within 1/2 

db over the whole volume range. 

4 MOS FET front end 
electronics unitized 

tuning. Because it's un -ized, 
the receiver tunes the same 
whether it's cold or warred up. 

And MOS FET gives it a very 
wide dynamic range. 

Dolby noise reduction 
tire system. So you can bene- 
fit from Dolby broadcasting. 
Instead of being an extra, it's 
buil _ in-operated from the 
frort panel. 

aPhase locked loop. It 

gives you bette' stereo 
separation and less distortion. 

leLEC (low emitter con- 
centration) transistor. 

This Sony exclusive in the 
preamp phono stage yields tight 
RIM equalization, low noise, 
low distortion and a w de 
dynamic range. 
Q Sony's most powerful Q, receiver. It delivers 80 
wat_s min mum RMS continuous 
power per channel at 8 ohms 
from 20 to 20,00017z with no 
mo-e than 0.15% total harmonic 
distortion. It has a direct -cou- 
pled power amplifier w th true 
complementary symmetry out- 
put stages. 

And more. To these speci- 
fications (remember, we state 

them censervatively), add 
Sony's :ro:en reliability. And 
you get a receiver that producss 
a souni that'll make you urde -- 
stand wiy Qou have ears. 

That's. the STR-580CSD aT 

$600. fir, fir less power and a 

few les features-but no OEs of 
fidelity -the STR-5800SC at $500 
and -h= STR-4800SD at S400 
(all suggested retail orices). 

Asouid investment. 

019:."6 Sony Corp. of America. 
Sc-, 9Wh 57 St., N.Y.. N.`c 10019. sor4- 

is s trademark of Scny Corp. 
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seal. We must have press kits. And 
above all, pictures. Numerous organi- 
zations, small and large, and even a 

few organisations (U.K.), have felt that 
urgent need. So, ha, ha, HA-what a 

glorious batch of First Phonos they 
have dug up for us to look at. You can 
hear my chuckles a mile away. 

First, and biggest, is of course the 
U.S. govt itself, in the guise of its profit 
making (?) arm, the P.O. Gotta have a 

(profit making) commemorative 
stamp, and so we do. Worthy idea, 
hasten to say, and many a collector 
will be happy to own said stamp, for a 

consideration, in future years. As are 
we to see it now, gummed so color- 
fully to our fast (?) mail. So, will you 
kindly take a look at the First Phono- 
graph so immortalized? If you need 
glasses to see that close, then get out 
your copy of one of our esteemed 
brother audio mags, which con- 
veniently arranged to enlarge the 
stamp to full cover size for one of its 

Centennial issues. 

Governmental Goofs 
-So the P.O. thinks THAT is the 

First Phono? It most certainly is not. 

Phase linear FM Tuner 
with exclusive 

Dynamic Range Expander. 
With the new Phase Linear 5000 usual features not available on most 
FM Tuner you can actually improve conventional tuners, including an 
FM brcadcaststo rival that of L.E.D. Multipath Distortion 
tapes End records. Advanced Indicator that identifies this type 
electrcnìcs combine excellent of distortion, thus simplifying its 
reception capabilities Ú , removal; a Variable 

12 with a unique Dynamic ry2,e¡/j , T/n4 24 Muting Control; De - 
Range Expander that re- The Powerful Difference emphasis; and 
stores compressed more. 
FM sig ials to their 
original sonic 
quality The Phase 
Linear 5000 has 
many other un- 

ee your dealer 
nd listen to this 
emarkable tuner. 

Manufactured in the USA. Distributed in Canada by H. Roy Gray, Ltd. 

Enter No. 21 on Reader Service Card 

It's the long, thin model with the big 
flywheel that appears in Matthew Bra- 
dy's Washington photo of Edison, tak- 
en when Thomas A. went down to the 
Capital to indulge in a bit of well-earn- 
ed publicity by playing his thing to the 
President and to Congress. According 
to an Edison biography, this was in 
April, 1878. And who, by the way, was 
the President? Do you think I'd know? 
But I can tell you. It was Rutherford B. 

Hayes. This machine, then, came 
some four months after the First 
Phonograph, clear out of the Cen- 
tennial year. For shame, U.S. Govt! 
But maybe understandable. It was, in 
fact, the machine that appeared in the 
Nation's Capital and, after all, we 
know that burg is a land unto itself. 
The stamp, of course, shows the first 
Washington phonograph. What else? 

Interesting differences. Evidently 
Edison had begun to realize the im- 
portance of steady pitch. The flywheel 
he added would have at least elimi- 
nated the more erratic ups and downs 
of the first hand -cranked model. I'll 
be willing to guess that Mary was mar- 
ginally unintelligible not so much be- 
cause of distortion and limited fre- 
quency range as simply because of the 
pitch erratics. That flywheel no doubt 
improved speech by a great deal and 
even made music a faint possibility. 

So the U.S., wittingly or otherwise, is 

celebrating the Second Phonograph, 
officially speaking. Not the first. OK, 
I'll do you one better. How about that 
respectable, if somewhat less sizeable 
local institution of ours known as 

R.I.A.A., the Record Industry Associ- 
ation of America? Never can quite re- 
member. Yes, it's the outfit that stan- 
dardized the well known curve for 
disc recording, ending the war of the 
equalizations of years ago, and good 
riddance. It's the organization for all 
audio manufacturers who are into 
records in some form or another (and 
who isn't). 

Publicity Foibles 
Anyhow, the R.I.A.A. naturally felt 

that as a leader in the field it should 
signalize, shall we say, the first signal, 
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This is a Dlal tonearm. Itcan make a big difference ii the 
way your records sound. &id how long they last. 

The four -point gyroscopic gimbal is w dely acknowledged 
to be the fiiest suspension system lora tonearm. I: pvots 
the tonearm precisely whe-e tie vertical and horizontal 
axes intereezt. The am remains perfectly balanced in al 
planes of ncrvement. 

Further, the straight-line tubular cesign achieves ll-e 
shortest distance between picot and stylus. That's basic 
geometry. Curving the tonearm adds mass, decreases 
rigidity anc nakes the arm prone to lateral imbalarE. 

The vernier counterbalaice pear its you to balance the 
tonearm with microme-er-I ke precision. Tracking force is 
applied so that the stylus remains perpendicular tc tie 
record, ever if the chassis is not level. 

All this serves to establish and maintain the correct 
cartridge -t> -groove relationship. Sc the stylus can trace 
the rapidly changing undulaticns of -he groove walls freely 
precisely and with the owest Dractical force. In short, 
flawless tracking. 

Despite the advantages of the gimbal -mounted 
tonearm, you won't finc many around. But now, youwil find 
one on evert Dual turrtabb. Even our owest-priced 
model, the new, fully aatonatc 1237.* 

Its one mare example o' Dual's total commitmeit b 
engineerirg excellence. 

Entier No. 7 on Reade- Service Cat U u u l 
For the life of your records 

United Audio, 12C So. Columbus Ave., M-. Vernon NY 1)553 

*Less than $135 Other Duals to $400 Acual resalejrces are determined indic i.itely by and at the sole discretion of authorized Dual :eaters. 
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Decca 

Record Brush: 

No Side [It ects 
Most record cleaners use liquids. They 
do the job. But not without side effects 
which reduce the life of your records. 

To see why, imagine you are examining 
a record groove through a microscope 
while various liquid cleaners are tried. 
All the cleaners remove a lot of dust, but 
even the best ones leave some behind. 
Since liquid was applied, this soft dust 
dries into hard grit. While the stylus 
could have pushed a few soft dust 
particles out of its way, it must now 
track hard grit particles like they are 
part of your record. The result: distor- 
tion. Not to mention stylus wear caused 
by the new bumps and grinds it must 
now traverse. 

Decca's research into these liquid side 
effects, resulted in their pioneering of a 
new, electrically conductive, carbon 
micro -fiber - the bristles of the Decca 
Record Brush. Each Decca Record 
Brush contains one million of these ultra - 
thin conductive bristles - 1000 enter 
each groove removing dust, dirt - and 
draining off static for lower surface 
noise and expanded dynamic range. 

Decca Record Brush. No fluids, no side 
effects. Just keeps your records sounding 
like the first time. 

Decca Record Brush available at quality 
dealers across the U.S. Sugg. list $14.95 

ROCELCO INC. 
160 Ronald Dr., 

Montreal, Canada H4X 1 M8 
Phone (514) 489-6841 

along with and maybe slightly ahead 
of the rest of us. But yes! And so-out 
go the people in charge-hired PR? 

And pictures, PICTURES! They dug 
'em up and they sent 'em out, a folder 
of gorgeous glossies, printed captions 
along the margins, along with a com- 
plete press -release "History of the 
Phonograph." Interesting indeed and 
I read every word. The photo kit was 
excellent, even including a novel 
scene of early electrical orchestra 
recording before a single carbon 
mike, the one with the box under- 
neath. (What they didn't notice was the 
studio, small and totally dead, hung all 
around with big heavy curtains to sup- 
press any lingering room sound. At 
that time the marvelous usefulness of 
liveness had yet to be understood. 
This was an acoustic -type recording 
made via electronics. They all were for 
a number of years into the electrical 
era-just try a few real oldies and see.) 

Another picture shows the youthful 
Peter Goldmark, then top man in CBS 
Labs, New York City, with the famed 
stack of 78 albums in a wooden frame 
around eight or nine feet high and Dr. 
G. holding the same albums in LP 

form (10 and 12 inch) in his two hands. 
Do I remember-I was there at the 
press conference where this stunt was 
first pulled off to launch the original 
LP. 

Well, finally, having got the photos 
in the wrong order, I reached picture 
No. 1. Guess wot. "Edison's original 
phonograph, patented in 1877, con- 
sisted of a piece of tin foil wrapped 
around a rotating cylinder. The vibra- 
tions of his voice as he spoke into a 

recording horn (sic) caused a stylus to 
cut grooves (sic) into the tin foil."That 
from R.I.A.A., who ought to know. 
Second-hand info? If there was a 

"recording horn" on the First Phono, 
I have yet to see it. Unless you call the 
receiver on an old telephone a horn. 
(A tiny horn in front, yes.) And if the 
stylus cut grooves, then, dear me, 
what a pile of shredded foil we would 
have had! But you ain't heard the 
whole of this R.I.A.A. story. 

Picture No. 1, gorgeously detailed 
and shiny, was a photo of AN Edison - 
type machine with brass cylinder. And 
grooves-but only over one half of 
the surface. Is that a layer of tin foil I 

can almost discern, half recorded? Do 
I see a joint, sort of, down near the 
bottom? (Yes, by the way, a reader 
tells me that indeed the tin foil phono 
did play with a repeated fast tick, 
tick, tick, over the joint, just as I had 
guessed. Another mystery shattered.) If so, 
this is the only picture of a brass -cylinder 
machine I have seen with the foil in 

place. It definitely was missing on the 
Three First Phonos I looked at in per- 
son. 

First Phono Discord 
-But hey, what is this R.I.A.A. 

phonograph? IT IS NOT THE FIRST 
PHONOGRAPH. Nor is it the official 
Second, the one the P.O. uses. In 
plain fact, it is a model I have never 
seen before at all. Mystery, O happy 
days! 

No flywheel, short, and yes, the fat- 
ter, shorter brass cylinder of the orig- 
inal model. It must be a very early 
type. It has a crank like No. 1 too 
(counterweighted for pitch control). 
But the solid metal base continues up- 
wards in two curved pedestals, drilled 
partway up to take the main shaft with 
the cylinder (the far end threaded, 
not the near end as in the First Phono) 

and on the side -slanted top is a cross 
member holding a telephone -like dia- 
phragm unit; it releases on one side 
via a handle. Nice scrollwork lines on 
base and handle. The original model's 
record and play units were fastened 
on the base itself, one on each side. 
This one operates from above-and 
there is no second unit. Was this a 

record/play head? Looks that way. 
The Washington model is the same. 

So I'm guessing this is No. 1 1/2, early 
1878, perhaps before the improved 
official Washington model of that 
April. Don't ask R.I.A.A. They still 
probably think it's the First Phono- 
graph in all its glory. As does the P.O. 
with its model, on that stamp. How 
nice to have three versions! That's 
what you can do with second-hand 
info, and I'm all for it, if it makes for 
mystery. 

P.S. Believe it or no, the A.E.S., tak- 
ing over R.I.A.A.'s record history text, 
has published a booklet that also in- 
cludes the R.I.A.A. wrong first phono- 
graph, tastefully re -done from the 
photo into a drawing! As Abe Lincoln 
said .... sA 

Enter No. 27 on Reader Service Card AUDIO September 1977 



It's time for everybody else 
to start playing catch-up. Again. 

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

But now, we've outdone ourselves. 
Yamaha is introducing a new line of receivers with such 

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

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

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

What's more, we challenge you 
to compare the performance and fea- 
tures of our least expensive model, the 
CR -620, with anybody else's most 

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

You'll also discover that nobody else starts out with 
such a variety of unique features. Independent Input and 
Output Selectors that let you record one source while 
listening to another. A Signal Quality Meter that indicates 
both signal strength and multipath. The extra conven- 
ience of Twin Headphone Jacks. Or the accurate tonal 
balance provided at all listening levels by Yamaha's special 
Variable Loudness Control. 
More flexibility. It's consistent with Yamaha's 
design philosophy that you'll find the same low distor- 
tion throughout our new receiver line. Of course, as 
you look at Yamaha's more expensive models, it's only 
logical that you'll find the additional flexibility of more 
power, more functions, and more exclusive Yamaha 
features. 

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

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

YAMAHA 
Audio Division, P.O. Box 6600, Buena Park, CA 90622 

©1977 YAMAHA INTERNATIONAL CORP. 
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Bert Whyte the 
The 1977 Summer Consumer Elec- 

tronic Show in Chicago marked the 
eleventh anniversary of this annual 
event. It also nicely coincided with 
the Edison Centennial, celebrating 
100 years of recorded sound, and the 
30th anniversary of commercial tele- 
vision, as well as Audio's 30th. Ob- 
viously, the CES had a lot going for it 
this year, and to put icing on the cake, 
Chicago obliged us with some highly 
unusual delightfully cool weather, al- 
beit with some rain, and thunder- 
storms too. 

Probably heartened by the sur- 
prising success of the winter CES in 
January and the apparently ongoing 
improvement in the general business 
climate, despite inflationary pressur- 
es, the mood of the 45,000 plus at- 
tending was very upbeat, buoyant, 
and determinedly optimistic. All first 
day attendance records were quickly 
broken as huge crowds surged into 
the vastness of McCormick Place, and 
for the first time, in addition to the 
main floor, both sub -floors were 
needed to cope with the great num- 
ber of exhibitors. Across the street, 
McCormick Inn was reserved for the 
exclusive use of audio exhibitors. 
There were mixed reactions to this fa- 
cility. Most people liked the idea of so 
many audio exhibits in one location 
handy to McCormick Place ... but 
there were many complaints about 
the small size of the demonstration 
suites at the Inn, its poor sound- 
proofing and ventilation, and above 
all, the exasperating slowness of the 
elevator service, which led to long 
waiting lines in the lobby and on the 
exhibit floors. The audio industry has 
become so large that it still was neces- 
sary to visit enclaves of audio manu- 
facturers who were in most of the ma- 
jor Chicago hotels, and the taxicabs 
were generously enriched by our ex- 
cursions to the various inns. 

One thing is certain about the CES. 
No matter how energetic or con- 
scientious one is, it is just plain im- 
possible to see everything, even when 
you know where specific demonstra- 
tion suites are located, to say nothing 
of interesting exhibits you only learn 
about when the show is over. Need- 
less to say, there were many inter- 
esting new products, with various 

trends being reflected in what was of- 
fered. 

Receivers 
It was evident that the receiver 

power race which has dominated the 
industry for the past several years is 

still very much with us. To wit: 
Marantz became the new champion 
with its Model 2500, rated at 250 watts 
per channel into 8 ohms, and for 
those who own 4 ohm speakers, a 

rather staggering 330 watts per chan- 
nel. Features on this receiver include 
a built-in oscilloscope for tuning in- 

dication, signal strength, multipath re- 
jection, stereo separation and other 
signal indications, and a claimed sig- 
nal-to-noise ratio of 50 dB with only 
25 microvolts of signal. What Marantz 
terms a "turbo -flow heat dissipation 
system" with "pin fin" heat sink de- 
sign is said to keep this receiver cool, 
and as a result, the unit is not of the 
size and weight usually associated 
with this much power. All this can be 
yours for a mere $1495.00. Hitachi has 
its SR2004 Receiver rated at 200 watts 
into 8 ohms, but with its Class G am- 
plifier circuitry it is claimed to be ca- 
pable of 400 watts per channel within 
rated distortion on transient peaks. 
The circuit is somewhat analogous to 
the "current dumping" scheme of 
Quad amplifiers in that most signal in- 
formation is handled within the 200 
watt power rating of the unit, but 
when high level transients are en- 
countered, the circuit sort of "shifts" 
its electronic gears and goes into the 
higher power mode. The efficiency of 
the Class G circuit is said to result in 
less heat for such a high power out- 
put, and thus means less heat sinking 

and lower weight. The other high- 
powered receivers at the show have 
maintained their status quo, with Ro - 
tel at 180 watts per channel into 8 
ohms, Technics at 165 watts per chan- 
nel and Kenwood and Pioneer both at 
160 watts per channel. With those 
companies who did not choose to 
compete in the horsepower race, 
their receivers reflected technical re- 
finements. Thus the units from Sansui 
and Sherwood, for example, featured 
improved sensitivity, better stereo 
separation, better and more flexible 
tone controls, phono preamp sections 
with less noise and distortion, and 
more accurate RIAA circuits. 

When will the horsepower race 
reach a point of diminishing returns? 
The end is apparently not yet in sight, 
with rumors of several 300 watt per 
channel units in the offing! The size 
and weight of these brutes can be the 
limiting factor, but consider the fact 
that Sony, for example, could con- 
ceivably incorporate its Class D 
switching amplifier into a receiver, 
which because of its efficiency, put 
out 350 watts per channel, and still be 
relatively compact and lightweight. 
The mind boggles! 

As you are no doubt aware, as re- 
ceivers have become more powerful, 
more complex, bigger, and heavier, 
the market for separates has grown 
apace. Of course, the idea of a sepa- 
rate preamplifier, power amplifier, 
tuner (and these days, equalizer) is as 

old as high fidelity itself, and in my 
book the new emphasis on so-called 
separates is merely an index to the 
ever-increasing number of audio con- 
sumers who have become audi- 
ophiles. I don't think there is any 
question that separates afford more 
flexibility, technical sophistication, 
and exalted levels of quality than is 

likely to be incorporated into any re- 
ceiver. For those with the wherewithal 
to indulge themselves in separate 
components that are at the fine cut- 
ting edge of the art, the sky is the lim- 
it. Nuff said? 

Tuners 
Sherwood's $2000.00 Micro/CPU 

100 FM tuner is finally in production 
and can probably rank as one of the 
most sophisticated audio components 
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How to geta three-motoç direct -drive, 
isolated -loop deck. And save 55,500. 

Technics 

Ingenn. ity of design ccri be fascinating for its own 
sake, but when it result: in a product of demonstrable 
excellence, as with -his tope recorder, one can only 
applaud ..:' 

The review is from Modern Recordin-3. The tape 
deck is Technics RS-150)US. And the inge-urty of 
design -hat Modern Recording and Audio have praised 
in recent issues is Technics' advanced "Isdated Loop" 
tape trcnsport with a gF.artz-locked, phase -control, 
direct-crive capstar. 

By isolating the tcpe from external i -fluentes, 
Technics has minimized tape tension to ar 
unprecedented 80cros. Eliminating virtua y all signal 
dropout. While reducing modulation and wow and 
flutter to a point where zonventional laboratory 
measurement is serious' challenged. A considerable 
achievement when yct. -ealize Technics R5-150005 is 

priced substantially be.ow its professions counterpart. 
$5,530 below. 

TeYhnics 

Elec-roiically, too, Technis has provided the 
ultimote ii profess onal contro end performaice. 
A separate nicrophone amp ifer. Record amplifier. 
Mixing anp'ifer And three-vcy Dias/equalisation. 
While, IC Ful -locic function covrcls permit azsolute 
freeccm ui switching modes. 

Ccrpere sjecificotions a rd prices. Thei you'll 
realize there's no comparisor. TK.ACK SYSTEM 2 -track, 
2-chranre recording, playbazk end erase. 4 --rack, 
2-chonre p oybock. FR=Q. RES?GGNSE: 30-30,000Hz, 
± 33B (-lßdB rec. level) at 15ips. WOW & FLUTTER: 

0.013% `. RVtS a- 15ip5. S/I` FA -10- 60dB (NAB 
weicl-ted) alt 15 ps. SEPARATION: Greater tha- 50dB. 
RISE T ME 0.7 secs. SPEED DE'/IóTION: ± 0.1 % with 
1.0 or .Snril taje at 15ips. 3FEED FLUCTUATION: 
0.0`% with 1.0 or 1.5mil taDE _t 15ips. PITCH 

CONTR3_: f 6%. SUGGESTED F:ETAIL PRICE: 31,500: 
Techni_s RS-' 50005. A r.a-e combinatic i of auzio 

technolcjy. A new standard cf .audio excellence. 
Techn c recommended price, but actual -etmi price will be sit by deal s 

Technics ?rofessionl Seri 
by Panason c 
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extant. Using micro -processor tech- 
nology, it achieves state of the art lev- 
els of performance in nearly every FM 
parameter. For those who like to in- 
dulge in "one upmanship," how 
about a tuner where you can punch a 

button and come .up with not only a 

LED readout of a station's frequency, 
but its call letters as well! There is a 

growing trend to so-called "slim -line" 
components with low physical pro- 
files. Lux has what they call the LRS 
series and they have a frequency 
synthesizing digital tuner (as well as 

companion preamp, amplifier and 
graphic equalizer) with very fine spec- 
ifications. As usual with this com- 
pany's products, they are cosmetically 
attractive and beautifully finished. 
Technics calls their low profile com- 
ponents the "Flat Series," and it com- 
prises an FM/AM tuner, preamp, am- 
plifier, equalizer and metering unit. 
The tuner features flat group delay fil- 
ters and is said to be capable of repro- 
ducing square waves. 

In more conventional format, San - 
sui was showing their new TU -717 
FM/AM tuner which features selec- 
table i.f. bandwidth for lower dis- 
tortion, 0.09 per cent in stereo is 

claimed. Still more remarkable is their 
claim of a S/N ratio of 77 dB in stereo. 

18 Yamaha was showing its well regarded 
CT -7000 FM tuner, which has ex- 
tremely low stereo distortion. There 
were many other tuners in various 
price ranges from the likes of Pioneer, 
Kenwood, Marantz, Onkyo, in which 
even the modestly priced units had 
levels of performance undreamed of 
just a few years ago. A good many of 
the tuners (and a lot of receivers) fea- 
tured Dolby B FM decoding circuits 
with the 25 microsecond de -emphasis 
built in, and as Dolby FM broad- 
casting grows, this will be an ever 
more appreciated facility. 

Amps 
Moving on now to preamplifiers, 

power amplifiers and integrated ampli- 
fiers, I must confess to a personal idio- 
syncrasy, in that I have never had 
much regard for integrated amps. 
However, there is no doubt of their 
growing popularity, especially when 
coupled with some of the jazzy new 
tuners now available. These inte- 
grated amps are no slouches when it 
comes to power. Marantz has a new 
Model 1260DC integrated amp which 
is rated at 130 watts per channel into 8 
ohms, with no more than 0.03 per 
cent THD. Pioneer's SA9900 inte- 
grated amp puts out 110 watts per 
channel, while Kenwood has their 
Model 600 with 130 watts per channel. 

There are other 100 plus watt units 
from Lux, Hitachi, Rotel, and Sansui. 
Irrespective of power output, more 
attention is being paid to extended 
frequency bandwidth, minimum 
phase shift, very low distortion, and 
RIAA equalization held to a tolerance 
of ±0.2 dB, in several of the new inte- 
grated amplifiers, notably the 
Marantz 1260DC listed above, and 
Sansui's 85 watt per channel AU -717, 
which boasts of response from d.c. to 
200 kHz, +0.0 dB, -3.0 dB, with THD 
rated at 0.025 per cent. Clearly, many 
integrated amplifiers have achieved 
levels of performance, that not too 
long ago were the exclusive province 
of very fancy and expensive power 
amplifiers. 

Preamps 
Preamplifiers. They come in all 

sizes, shapes, and price ranges, and 
currently they seem to enjoy the sta- 
tus of a "glamour" component. A 
great deal of research is being con- 
ducted on preamps, and many new 
designs are on the market. Preamps 
are the special joy of the most avant- 
garde audiophiles, and the more ex- 
otic the design and specifications, the 
better. These people feel that various 
preamps have a profound influence 
on the quality of sound they get from 
their stereo systems. Preamps are re- 
viewed and endlessly discussed in the 
"underground" audiophile maga- 
zines, and their sonic qualitites de- 
scribed in such terms as "hard and 
grainy," "gritty," "sweet and open," 
"transparent," "good depth per- 
spective," "high definition," "am- 
bience supression," etc. Whatever 
your reaction to this colorful termi- 
nology, and the fact that it does nei- 
ther quantify nor qualify the particu- 
lar technical virtue or anomaly which 
stimulated such responses, there is 

little doubt that many people do in- 
deed perceive audible differences be- 
tween various preamps, even when 
the technical specifications of the pre - 
amps are nearly identical. Over the 
past few years there has been an in- 
tensive effort to correlate objective 
measurement techniques with sub- 
jective listening responses to pre - 
amps. There have been some moder- 
ate degrees of success in this respect 
... in particular, the work of W. Mar- 
shall Leach of Georgia Tech, and the 
joint venture of Otala and Leoninen 
of Finland and John Curl in this coun- 
try on the phenomenon of transient 
intermodulation distortion has been 
quite revealing. It is thought by many 
people that even a very tiny per- 
centage of TIM can make a preamp 

have an unpleasant sound. Many de- 
signers of preamps now feel that the 
standard steady-state harmonic and 
intermodulation distortion measure- 
ments which have been used for years 
have little or no relevance to the dy- 
namic aspects and complex wave- 
forms of music. Unfortunately, there 
is presently no fully recognized stan- 
dard of measurement for transient in- 
termodulation distortion. Be that as it 
may, a number of people claim to 
have proprietary methods of measur- 
ing TIM, and this has influenced the 
design of their preamps. If one can 
make a generalization in this matter, 
those who subscribe to the idea and 
importance of TIM want a circuit that 
will give them an "ultra -fast" preamp, 
where transient signals are not dis- 
torted by "time delay" or "time 
smear" as it is sometimes called. Of 
course, there is a great deal more to 
designing a preamp, but this emphasis 
on TIM would seem to be entirely jus- 
tified in the light of present experi- 
mental evidence. Needless to say, dif- 
ferent engineers have different ideas, 
and the preamps shown at the CES re- 
flected this diversity. 

By far the most radical departure 
from conventional preamp design was 
Crown International's DL -400 Stereo 
Control System. This consists of a 

switching module, power module, 
and phono stage module. The switch- 
ing module has eight high level inputs 
which are digitally selectable via 
pushbuttons with LED indicators. 
There is a unique Volume/Balance 
control, which is pushbutton con- 
trolled and digitally stepped in 0.5 dB 
increments (129 positions in all). 
These controls have a dynamic range 
of 63.5 dB, and an LED display shows 
gain in dB above minimum level. 
Channels can be independently ad- 
justed or ganged over the full range, 
with a tracking accuracy of 0.2 dB. The 
tone controls cover bass, midrange 
and treble, with adjustable turnover 
frequencies, and are stepped type 
providing ±15 dB of boost and cut. A 
cancel switch is available which will 
remove the tone controls from the 
circuit for true flat response. There 
are rumble and scratch filters, also 
with cancel switch, a stepped 31 posi- 
tion "Panorama" control for adjust- 
ment of stereo image, and inputs and 
outputs with switching controls for 
external signal processors such as 

equalizers and noise reduction units. 
Well, that is all very nice, but get this 
people ... input selection, power Off 
and On, mute, volume, and balance 
can all be remotely controlled! The 
power module of the DL -400 has sev- 
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tion of the belt -driven 16 -pole syn- 
chronous motor is a tribute to 
Thorens traditionally advanced en- 
gineering. The natural elasticity of 
the belt filters motor vibrations from 
reaching the platter, and therefore, 
the pick-up stylus. In more than 
twenty years of continuous devel- 
opment, and the manufacture of 
nearly one -million Thorens turn- 
tables, Thorens has bought its belt - 
drive design to a level of technical 
perfection not approached by any 
other drive system known today. 

Thorens lsotrack turntables fea- 
turing the "mini -mass" tonearm- 
now at your Thorens lsotrack series 
Dealer, or for furthe- details write: 

ELPA MARKETING 
INDUSTRIES, INC. 
East: Thoreis Bldg., 
New Hyde P irk, N.Y. 11040 

West: 7301 East Evans Road, 
Scottsdale, .Ariz. 85260 !SMACK 

Remember the plug -in -shell? 

Thorens lsotrack Series 
Turntables proudly introduce 

the Plug -In Arm. 
Thorens introduces an exciting 
new tonearm design to complement 
its highly sophisticated, new man- 
ual turntable series. Thorens has 
eliminated the headshell and its 
collar connection by incorporating 
the headshell and tonearm rod in a 
straight tubular design only 7.5 
grams in effective tonearm mass. 
This reduction in mass (up to 50% 
that of other tonearms) reduces the 
inertial forces that affect stylus 
pressure. Tracking is improved, 
distortion lowered and stylus and 
record life are extended. Thorens 
lsotrack tonearm assures optimum 
performance with the newest, light 
weight, high -compliance pick-up 
cartridges. 

The accent is on quality 

-The high-speed sta- 
bility and silent opera - 

Pictured Above: Top Right-TD-126C Lower Right--TO-145C 
Lower Left-TD-156C Top Left -7D -160C 



en switched and one unswitched a.c. 
outlets, and can handle up to 50 amps. 
It furnishes d.c. supplies to the switch- 
ing and phono modules. The DL -400 
phono module is designed to be 
mounted at the turntable to reduce 
the length of low voltage r.f. sensitive 
cable. A switch provides RIAA equal- 
ization or flat response for use with a 

microphone. There is a 30 to 50 dB 
adjustable input gain, and 47 or 100 
kilohm input impedances which are 
switch selectable. Phono input of up 
to 330 mV is monitored by an LED 

overload indicator. A moving coil 
phono module will be optional. Final- 
ly, the DL -400 is designed to accept an 
upcoming Microprocessor Control 
for the application of computer con- 
trol techniques. Clearly, the DL -400 
breaks new ground, and I like the 
concept that allows considerable sig- 
nal processing, or thorough defeat 
switches, no processing at all. You 
may remember that over a year ago 
predicted that remote control of pre - 
amp facilities would be forthcoming, 
and now Crown has taken the first 

What our subscribers 
know that others don't. 

Did you know that the world's 
most expensive preamplifier for home 
use ($1800!) doesn't sound nearly as 
good as the sophisticated preamp 
section of a certain $260 receiver? 

That all tone arms could be 
designed for lower distortion at no extra 
cost but, perversely, never are? 

That the best -sounding power 
amplifier ever made is probably a 

20 low -powered European unit? 
That a certain highly venerated 

$650 subwoofer suffers from a fatal 
design trade-off? 

Subscribers to The Audio Critic, 
especially those who started with the 
first issue (January/February 1977), 

know dozens of such unspeakable 
product truths and are about to learn 
many more. 

Six times a year, The Audio Critic 
points an implacable finger at the best 
and the worst in high -end audio, mainly 
in the form of broad, analytical surveys. 
(For example, the preamp survey in the 
first two issues covered 32 different 
models.) 

Since it accepts no advertising, not 
even from retail stores, The Audio 
Critic can be much blunter in its 
equipment reviews than the commercial 
hi-fi slicks. And since it backs up its 
listening tests with the findings of its 
own superbly equipped laboratory and 

the counsel of highly qualified 
consultants, it is unlikely to 
blunder into the technical 
illiteracies of the "underground" 
audiophile reviews. 

One year's subscription to The 
Audio Critic (six issues) costs $28, 
first-class mail only. (No Canadian 
dollars, please!) For overseas 
airmail, add $5. No single copies 
are sold for any reason whatsoever, 
but the unused portion of canceled 
subscriptions is refundable 
on request. 

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

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

Volume 1, Number 2 March/April 1977 
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In this issue: 

We further explain our philosophy. 

We conclude our preamplifier survey (as much as 
it will ever be concluded), with special attention 
to the moving -coil scene and to previously 
untested units. Final recommendations are made. 

We bravely confront the almost invincible 
ignorance surrounding loudspeaker bass response 
and review some of the newer subwoofers. 

We begin our comparative survey of power 
amplifiers. 
Plus our regular features, including some 
interesting letters to the Editor. 

step. The projected price of the DL - 
400 is $1495.00. 

Another interesting preamp seen at 
the CES was the Model 520 Stereo Pre- 
amplifier made by Analog Engineer- 
ing Associates of Silver Spring, Mary- 
land. Of modular construction, the 
unit is built to very high standards, us- 
ing such parts as printed circuit 
boards of Military or NASA specifica- 
tions. All interconnecting pins, as well 
as phono input jacks are 24k gold- 
plated. Resistors are all 1.0 per cent 
tolerance, capacitors are solid tan- 
talum, mica, or metallized poly - 
carbonate. Control potentiometers 
are Allen Bradley Tight -Trac units. 
Overall construction is anodized alu- 
minum. Phono and high level inputs 
are pushbutton selectable, as are tape 
monitor, high and low filters, and 
mode. Specially configured bass and 
treble controls, and loudness controls 
are provided. This is a fairly straight- 
forward design with a minimum of 
frills. Here is a case where the de- 
signers are acutely aware of TIM, and 
a situation in which they have their 
proprietary method of measuring 
TIM. According to the company, they 
are actually able to use music for their 
dynamic measurements signal, and af- 
ter manipulation it is fed into their 
own computer for analysis. The pre - 
amp has impressive specs, not the 
least of which is in the phono section, 
where they claim a "total transient er- 
ror" of 0.004 per cent, 20 Hz to 20 kHz, 
measured under actual dynamic con- 
ditions. Price is less than $600.00. The 
company also manufactures two pre- 
preamps for moving -coil phono cart- 
ridges, the deluxe Model 515 featur- 
ing variable gain to match MC outputs 
and variable frequency compensation 
to compensate for the rising high end 
of some MC cartridges. The price has 
not been announced. 

The Rappaport PRE -1 stereo pre - 
amp was shown at the CES, and is an- 
other modular construction unit, that 
already has earned a following among 
audiophiles. Here again, the emphasis 
is on a simple unit with a minimum of 
signal conditioning to achieve low 
distortion. 

RAM Audio Systems were showing 
their new RAM200 preamp. The unit 
features direct input for moving -coil 
cartridges, wide bandwidth, high slew 
rate, and all output circuits are Class A 
complimentary bipolar transistors. 
Level attenuator is a 36 position gold- 
plated switch, with metal film resis- 
tors. There is a dual LED output level 
indicator with 46 dB dynamic range. 
Phono inputs have adjustable resistive 
and capacative loading. All inputs 
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In a Class by Themselves 
The Nikko Audio professional group of rack - 
mount design stereo power amplifiers, pre - 
amps and a remarkable new FM thin -line 
tuner ore truly in a class by themselves. 

The Alpha I posit high -power amplifier 
and Beta I all-FET preamplifier ore classics 
of power and operational ease. Although 
they have been available for only a few 
months, they hove already garnered criti- 
cal acclaim. 

Following in this tradition is the new 
Alpha Il power amp, with o continuous 
power output of 110 watts* per channel, 
with no more than 0.03% THD. 

The "rock -steady" Alpha V "Class A" 
laboratory standard amplifier with AC/DC 

selector is shown in motte black. It delivers 
100 watts* per charnel, with no more 
than 0.06% THD. Performance is so pure 
that the Alpha V is the touchstone by 
which all other amplifies will be tested. 

The matching Beta V h gh voltage FE- 

preamp, atop the Alpha b: is the lost word 
in performance and reliability. It 'entures 
3 -position mode switchinc, 5 -tope posit on 
controls, adjustable impedcnce/capaci- 
tance controls and suascnic fiter. 

Rounding out the expanded profes- 
sional line is the thin -line Gamma I FM 

tuner. Its accuracy (1.8mV usable sensitiv ty), 
and features like IF bord select vity, en- 
hance a product virtually unmatched by 

any other manufacturer. 
The professonal group from Nikko 

Audio-each product crafted to provide 
the utmost in performance and reliability. 

*Minimum RMS, per channel, both 
channels driven irto 8 ohms from 20Hz 
to 20kHz. 

ikko Audio 
For those who tyke their stereo seriously 

Nikko Electric Ca -p. of America 
1627C Rayner it., Von Nuys, Calif. 91406 
(213) 988-0105 ©Nikko Audio, 1977 

In Canada Supericr Electronics, Mcntreal. Quebec 
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feed into FETs for low noise. Price 
$1000. 

David Hafler made audio history 
with his original Dynaco preamp kit. 
Having long since divested himself of 
his interests in Dynaco, and more re- 
cently Ortofon, he has formed his 
own David Hafler Co. in Philadelphia. 
Now he is once again offering a pre - 
amp kit (it will be available wired as 

well), the Model DH -101. This is an- 
other basically simple unit, with a vol- 
ume and balance control, bass and 

treble controls, and pushbutton selec- 
table phono, tuner, tape, aux, etc. The 
difference that makes this kit remark- 
able is that for an anticipated price of 
$200, this unit has been designed with 
close attention to TIM distortion. So 
much so that they have published 
scope photos of the square wave and 
pulse response through the phono 
section of the preamp (using, of 
course, an inverse RIAA equalizing 
network) and the input and output 
traces are impressively symmetrical. I 

we've got equalization all together 
and al cf us are dedicated to helping you improve the sound of your fine stereo system. 

Equalizers art used everywhere in 
the music-rrating chain: by live per- 
formers, recoi ding studios, mixing 
consoles, AM and FM stations, and 
so on. In every step, each of the 
engineers use -equalizers to make 
the music sound the way they think 
it should son X. So after everyone 
else makes the music sound the 
way they like C, it's up to you to use 
that same irnt-ument-the equalizer 
-to make the final adjustment, and 
make the muse sound the way you 
like it to sou -to in your own home. 
We also include all the accessories 
and features that are a must to make 
equalizing e asp, as well as an amaz- 
ingly rewaraing new experience .. . 

An Environmental Do-it-yourself 
Test Record ecited and announced 
by Soundcraft-men especially 
for use with -he Soundcraftsmen 
equalizer ... C7mputone Charts for 
making a recoad of, and resetting in 
seconds, any desired EC) curve ... 
a Full -Channel Frequency Spectrum 
Level Control on each channel for 
instant "no cistortion" inlout bal. 
ancing... Ligh -Emitting-Diodes 
for precise v seal signal level 
balancing ... A Graphic Display 
of each EO car -e ... And a minimum 
24dB range of adjustment for each 
octave ... Spec ifications: S/N: 
better than 10EdB at lull output.. . 

THD, less than 05% at 1 v.... 
Filter type: Tar.idal and Ferrite 
Core. 

FREE 6?AGE BROCHURE 

/nrtrrctional Test Record 

RIoon Equalization Instructions 

ffftlft 
tIt`sl.iíl 

,,If1I,f. ., tie I(t., 
t l,l. L._ 
: - s. _.,. _ -.-.:-- ., ..--, 

Only Soundcraftsmen offers you a 
choice of seven models - select the 
equalizer that best matches your sys- 
tem, and your pocketbook. 

Manufactured n California, U.S.A. by Soundcraftsmen, 1721 Newport Circle, Santa Ana, CA 92705... For name 
of your nearest dealer, phone us at (714) 556-5191 ... Suggested Prices (top to bottom): PE2217R - $549.00, 
PE2217 - $529.5C, SG2205 - $370.00, RP2212 - $369.50, RP2204 - $329.50, 20-12A - $299.50 (includes cabinets 
shown). TG22C9 $550.00 (Case extra). 

should also note that they use the 
September 1976 revised RIAA equal- 
ization specification, and this unit is 

±0.5 dB from 2 Hz to 20 kHz. It will be 
interesting to hear what this preamp 
sounds like. 

Harman Kardon was showing their 
new $550.00 Citation 17 preamp. Now 
this unit was designed with close ad- 
herence to the ideas on TIM dis- 
tortion expressed in the Otala/Curl 
paper. Thus, they have opted for the 
use of minimum negative feedback, 
fast square wave rise -time, fast slew 
rate, and other means to achieve very 
low TIM. The Otala/Curl paper is not 
a bluepi int or circuit diagram, but its 
ideas can be translated into engineer- 
ing applications, and I certainly want 
to listen to a preamp designed around 
these principles. 

Power Amps 
Power amplifiers are dear to the 

heart of every rabid audiophile. The 
remarks I made concerning pre- 
amplifiers in respect to transient inter - 
modulation distortion are equally ap- 
plicable to power amplifiers with, of 
course, proper modifications in con- 
sideration of the vastly greater output 
of these amplifiers. Amplifiers have 
their own special problems too. The 
class they operate in and the output 
wattage can affect their thermal stabil- 
ity ... some need more heat -sinking 
of the output devices than others ... 
some amps need forced air cooling as 

well. Protection circuitry against 
shorts can be a problem, especially 
since some of them have an audible 
effect on the signal. Many amplifiers 
are sensitive to varying types of load, 
and with some units if the load im- 
pedance falls below 4 ohms you see 
some catastrophic failures. All of this 
doesn't faze amplifier designers ... 
hope springs eternal with them, and 
new amplifiers appear almost as often 
as loudspeakers. At the CES, power 
amplifiers were all over the place, but 
here is a selection of those we saw 
that appeared to have some special 
qualities. 

The Threshold Corp. of Sacra- 
mento, Calif. were showing two of 
the most interesting amplifiers I've 
seen in a long time. Both operate in 
class A. Now you have to understand 
that "class A" has become another of 
those magic "cult" terms for audi- 
ophiles. It is very "in" right now, and 
can assure you that the midnight oil is 

burning in the labs of many manu- 
facturers trying to come up with some 
class A amplifiers to take advantage of 
this situation. Briefly, the advantages 
of class A operation are that the out - 
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and system design postion between the 5 and 7. 

And the new Formula 3 fills a similar slot between - 

the 2 and 4. - 

Thus, whatever stage of upgrading a music 
system is in, there's a BI.0 VENTURI Formula to 
fill that need. 

And there's a further significance, we think. 
The astute audiophile is fully aware that, in 

the speaker business, technological exercises 
abound. And that many yield marginal improve- 
ments at very high cost. 

At BIC, our approach is quite the opposite. 
Rather than esoteric speaker designs for a 

few, our commitment is to fundamental speaker 
advancement for marry And that is why B IC 
VENTURI speakers remain way ahead without 
being way out. 

For literature on -a 'I sever B.I.C. VENTURI 
Formulas, write us at the address below. 

BEC VENTURI proudly announces 
two new speakers, and no big changes. 

Twice in the pastfour years, B+IC innovations 
have significantly changed loudspeakers. 

In 1973, al C applied the venturi principle 
to speaker design (U.S. Patent #3,892,288) and 
introduced BI.0 VENTURITM Speaker Systems. 

That ushered in the high -efficiency era, with 
many long-time leaders quickly attempting to 
follow our lead. 

In 1976, Bil C perfected a series of monitor 
and control functions that equipped speakers to 
make the entire system perform better, and intro- 
duced the System Monitor Speaker. 

That gave the loudspeaker a new role in the 
stereo system, and the user the ability to purify his 
system's output. 

Today, the changes we have to announce are 
significant in a different sense. 

The new Formula 6 and Formula 3 models 
(on optional bases below) represent no major in- 
novations. But they complete a line of speakers 
that has already established fundamental new 
principles of speaker design and performance. 
Principles that will endure for years to come. 

The Formula E Spec II brings the number of 
Monitor Series Speakers to three, and fills a size 

E.1C VENTURI SPEAKER SYSTEMS 
TOMORROW'S TECHNOLOGY TODAY 

B -I.0 VENTURI, Westbury, N.Y. 11590. B -I C, Bd -C VENTURI and BICONEX are trademarks of Bnksh Industries Co. Divrsroeot Avon Inc. m Canaúa C.W=Po,nton, Toronto. 

Enter No. 2 on Reader Service Card 



24 

Now... 
3009 Series III 

Write to Dept 1446, SM E Limited 
Steyning, Sussex, BN4 3GY, England 

Exclusive distributors for the U.S: 
Shure Brothers Incorporated 
222 Hartrey Avenue 
Evanston, Illinois 60204 
andin Canada: 
A. C. Simmonds and Sons Ltd 
975 Dillingham Road 
Pickering Ontario, L1 W 3B2 
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put transistors are always "turned on" 
and can respond instantaneously to 
an input signal. In class AB and B am- 
plifiers, it takes a finite amount of time 
for the transistors to "turn -on" and 
"turn-off" in each cycle, and this 
causes what is termed crossover dis- 
tortion, which is characterized by 
high order harmonics, which are gen- 
erally offensive to the ear. Thus a class 
A amplifier does not have any cross- 
over distortion. Class A operation 
achieves smooth power transfer char- 
acteristics, because the transistors are 
continuously operating in their most 
linear region. There is a more desir- 
able distribution of distortion har- 
monics, and these are primarily 2nd 
and 3rd order harmonics, which can 
be reduced with minimum negative 
feedback. The inherent linearity of 
class A operation means that transient 
intermodulation distortion is greatly 
reduced. Class A certainly is desirable, 
but ... it is grossly inefficient and high 
output power is difficult to achieve, 
and since the amplifier is always "on," 
and constant bias is required even at 
idling, so horrendous amounts of heat 
are produced. Thus, class A amplifiers 
are usually of limited power output, 
and require very extensive heat -sink- 
ing and cooling facilities. The Thresh- 
old engineers have come up with a 

unique patented circuit to solve these 
problems. This is a dynamic biasing 
circuit, and I quote from their litera- 
ture ..."the circuit senses the inter- 
nal bias needs continuously and in- 
stantaneously adjusts the idle current 
to the levels required to maintain 
constant class A operation of all out- 
put transistors .... This allows the 
Threshold 400A amplifier to idle at 
one fourth the power of an equiva- 
lently rated conventional class A de- 
sign." Threshold's first class A ampli- 
fier is a 200 watt per channel into 8 

ohms unit, with large power output 
meters, and forced air cooling. Price is 

$2175.00. At CES, the Threshold 
people told me that this amplifier is 

gradually being phased out of pro- 
duction. I saw a prototype of its re- 
placement. It is a larger unit, with 
massive heat sinks since it is con- 
vection cooled, but it is rated at the 
same 200 watts per channel. Their 
newest class A amplifier is the 400A, 
which has an output of 100 watts per 
channel into 8 ohms. A rack mount 
unit, it has LED displays for peak ver- 
sus average output level readings for 
each channel. TIM distortion side - 
bands are rated at 80 dB below a 10 
watt output signal consisting of a 1.5 
kHz square wave mixed with a -20 dB 

80 kHz sine wave. This test presum- 
ably is basically the same as the Ot- 
ala/Curl "square/sine" test given in 
their AES paper. Rise time is listed as 

750 nanoseconds, and slew rate is 50 
volts per microsecond. A spectacular 
amplifier, it is expected to sell for 
$1395.00. 

Mark Levinson now has his class A 
mono amplifier in production. The 
unit is rated at 25 watts at 8 ohms, 50 
watts at 4 ohms, and 100 watts at 2 
ohms. The amplifier weighs in at 45 lbs. 
and is also smaller (19 in. wide x 21 in. 
deep x 8.5 in. high) than the prototype 
shown last year. The unit has exten- 
sive heat sinking. The amplifier is said 
to use low amounts of feedback and 
this coupled with a high slew rate of 
100 volts per microsecond should re- 
sult in very low values of TIM. Because 
of high current output, it is claimed to 
be more powerful than some 100 watt 
amplifiers, when driving a speaker un- 
der dynamic conditions. Price is esti- 
mated at $1600.00. 

Crown International was showing a 

companion amplifier to the DL -400 
preamp previously discussed. Model 
D-440 has an output of 221 watts per 
channel into 8 ohms, and 400 watts 
per channel into 4 ohms. THD is rated 
at 0.05 per cent, 20 Hz to 50 kHz. 
Cooling is by a two -speed fan. There 
is an LED indicator system for various 
functions, including "overload" to in- 
dicate clipping or slew -rate distortion 
... or in Crown's words, "sometimes 
referred to as TIM." No price infor- 
mation at present. 

I have been talking about pre- 
amplifiers and amplifiers designed 
around some of the ideas in the Ot- 
ala/Curl AES paper. Well, how about 
an amplifier designed by John Curl 
himself? John has evidently designed 
an amplifier for a group know as Sym- 
metry Audiophile Systems in San 
Francisco. These people had a hotel 
suite and John Curl was there, show- 
ing a new electronic crossover he had 
designed. Unfortunately, the ampli- 
fier, designated the JCA-1 was not on 
hand, but I have spec sheets which are 
real eye-openers ... the unit is rated 
at 150 watts per channel into 8 ohms, 
has only 26 dB of feedback, a stagger- 
ing 250 volt per microsecond slew 
rate, and "unmeasurable" TIM. The 
JCA-1 uses a V-FET front end and what 
John calls "four quadrant symmetry 
bridged outputs." The suggested 
price is $1100.00, and I sure would like 
to get my hands on these amps! 

There was so much new equipment 
at the CES, that I'll have to continue 
this report next month. Q 
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SAE Power 
SAE's goal today, just as it has been for 
cver 12 years, is the design and production of 
fine audio components which offer the best 
value in both sonic performance and quality 
construction. Our line of amplifiers stand 
as a testament to this goal. 

Fit, their design-all SAE amplifiers have 
fully complimentary circuitry. In this unique 
design approach, no: only the output (as in 
conventional amplifiers), but the drive and 
input stages, are completely complimentary. 
This ensures low transient and steady-state 
distortion, plus full stability and fast over- 
load recovery. Combine this with our high 
slew rate for accurate transient response, 
feedback gain controls which will not 
degridate the input signal (2}600, 2400L), and 
monocoque construction with its low weight 
and high reliability (2200, 2400L). 

The result is state-of-the-art performance, 
but to realize this performance we must have 
-Jae second Dart of our goal - production. 
In order to ensure optimum performance 
from these unique design concepts, SAE 
retains total control over the manufacture, 
selection, and assembly processes. We main- 
tain 40,000 sq. ft. of production area where 
the latest techniques in metal and circuit 
board fabrication, component selection and 
product assembly are employed. The result 
of these efforts is the line of high quality 
amplifiers pictured here, each an outstanding 
value in its power range and each a true 
SAE component where performance and 
value come together - that's SAE Power! 

2600 - 400 Watts* - cur most powerful ampli er, desired for hich 
power home envirermen s.. The 2600 ensues clean, denamic rsp o- 
duction at the highest ,ocrer levels. 

2400L - 200 Wets"' - combining perforrance and reliability in a 

surprisingly comfct package. This amplif c -r can reprod.ice the most 
demanding prvgrarr natrtial without strair. 

2200 - 100 Watts' - Inoo-porating our aduanced eircJitry and tech- 
nology, the 2200 otters high levels of cCari:y and iefinitior at a 

popular power lereL 

*Ad power ratings are per FTC requiremerts and 3.a stated wiih 'he 
following pa:amerere: 20Hz to 20kHz, frcrr 250 rnW to rated power 
with less than O.LE% To'al Harmonic or niermoirlati)n diskr'vn. 

BAI 
Scientific Aulio Electronics, Inc. P.O. Box E0271 Terminal Anrex, Los Angeles, ::A 90060 
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Ram Power Amplifier 
The Model Ram 512 power 

amplifier features 5 -in., 43 - 
dB range power -level me- 
ters, LED peak responding in- 
dicators, no current limiters, 
d.c. offset relay speaker pro- 
tection, open loop gain of 
only 60 dB (closed 27 dB), 
and propagation delay less 
than 0.2 microseconds. The 
unit offers 180 W rms/ch 
continuous power into 8 
ohms with both channels 
driven, 20-20,000 Hz ± 0.1 

dB; IM & THD is 0.08 per cent 
at rated output; hum & 
noise, -110 dB; input sensi- 
tivity, 1.7V for rated output; 
input imp., 50,000 ohms and 
damping factor, greater than 
1000 20-20,000 Hz. Price: 
$1150.00. 
Enter No. 70 on Reader Service Card 

at's ew 

Heath Oscillator Kit 
The Model IG -1272 is an 

oscillator with both pushbut- 
ton and variable frequency 
selection that provides a 

low -distortion sine wave 
output over a range from 5 

Hz to 100 kHz. Attenuation 

accuracy is said to be ±0.2 
dB, with hum and noise 
rated at 0.01 per cent. Price 
in kit form: $129.95, the fully 
assembled kit, SG -1272, 
$190.00. 

Enter No. 73 on Reader Service Card 

Syn-Aud-Con 
Brochure 

Synergetic Audio Con- 
cepts has a six -page bro- 
chure describing their three- 
day sound engineering semi- 
nars taking place in 17 differ- 
ent cities throughout the 
country during 1977. 
Enter No. 76 on Reader Service Card 

Infinity Tonearm 
The Black Widow 

Tonearm has an effective 
mass of three grams as the 

fi 

crossmember allows the 
cartridge to be attached 
without a headshell, thereby 
minimizing mistracking and 
distortion. The tonearm, ac- 
commodating cartridges 
weighing from 4 to 8.5 
grams, has an anti -skating 
provision, and oil -damped 
cueing. Price: $200.00. 

Enter No. 71 on Reader Service Card 

Ultralinear Speaker System 
The Model ST550 is a a 1 in. dome tweeter, with 

three-way loudspeaker with crossover frequencies of 700- 
a dual -ducted tuned port sys- and 4300 Hz, a frequency re - 
tern, and fully tunable bass, sponse from 27 Hz to 22 kHz 
midrange and high frequen- and a power handling capac- 
cy drivers. The system com- ity of 20 W min. and 100 W 
ponents include a 12 in. max. Price: $389.95. 
woofer, a 2 in. midrange, and Enter No. 74 on Reader Service Card 

Nortronics 
Lapping Kit 

The Handylap kit is de- 
signed for relapping and re - 
contouring worn magnetic 
heads. The kit consists of a 

lapping block, two cam -ac- 
tuated rollers, three differ- 
ent grades of abrasive sheets, 
a magnifying glass, and a 

head -holder to aid in grasp- 
ing the head. Price: $65.00. 
Enter No. 77 on Reader Service Card 

Bundy Crafts 
Record Cabinet 

The Encore Record Cabi- 
net, constructed of white 
and smoke -grey acrylic, is 
designed to hold up to 80 LP 
records in a warp -free envi- 
ronment. The unit, measur- 
ing 16 x 14 1 x 13 in. and 
weighing 11 lbs, can either 
be stacked or used as book- 
ends. Price: $39.95. 

Enter No. 72 on Reader Service Card 

TEAC Mixer Expander Unit 
The Model SEX is a mixer 

expander unit equipped with 
eight 201 input modules to 
be used with the TEAC Series 
5 mixer. The self -powered 
5EX can increase the inputs 
from eight to as many as 20 

while retaining all the fea- 
tures of the Model 5, in- 
cluding four line output bus- 
ses, a cue output buss, echo 
output buss, and a solo out- 
put. Price: $1,300.00 
Enter No. 75 on Reader Service Card 

Bigston Cassette Deck 
The Model BSD-400 stereo 

cassette deck features a 

memory rewind, automatic 
playback, a tape counter, an 
LED peak indicator, and a 

mechanical Pause lock. The 
stated tape response is 30- 
15,000 Hz with Cr02 and 30- 
13,000 with normal tapes, 
with a S/N ratio of 58 dB with 
Dolby, THD of less than 1.5 
per cent, and wow & flutter 
of 0.07 W rms. Price: $250.00. 
Enter No. 78 on Reader Service Card 

Infinity Speaker System 
The Model Quantum 2 

speaker system employs 
three tweeters, two dome 
midrange drivers, a midbass, 
and a bass driver. Its stated 
frequency response is 24 to 
32,000 Hz ±3 dB. Standing 
four feet high, the unit re- 
quires a minimum of 60 W 
power. Price: $700.00. 
Enter No. 79 on Réader Service Card 
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Ft Mkro-Ekoustìcs, we hand -assemble 
BQcause mass production 

At Micro -Acoustics, we call our stereo cartridges 
"The high -end phono cartridge line." And we'd like you to 
know what stands behind this philosophy. 

Micro -Acoustics cartridges sound better-and sell 
better-for a very good reason: they're very different from 
the other phono cartridges on the market. 

Basically, most stereo cartridges are designed for 

1. Injection -molding station. All plastic 
parts for Micro -Acoustics cartridges are 
individually molded in single -cavity 
molds for maximum uniformity Frequent 
sampling and inspection assure that tight 
tolerances are maintained. 

7. Microscopic assembly of comp ete 
transduction system. Here, all etas 
tomeric parts are assembled together with 
transducer elements and positioned by 
means of three vernier alignment screws. 

mass -production. And they have to be. Because they're 
engineered and manufactured to meet a price: Low enough 
to fit comfortably into even modestly -priced systems. And 
low enough in cost to be used as a promotional item in 
a turntable or system sale. 

Considering these limitations, some manufacturers 
have done a remarkable job of achieving acceptable 

2. Rubber -molding press. Sixteen preci- 
sion elastomers are employed in all Micro - 
Acoustics phono cartridges. Each part is 

individually molded; then inspected and 
tumbled in refrigerant to remove any 
excess "flash". The use of multiple elas- 
tomers provides greater long-term re- 
liability and consistency than conven- 
tional single -bearing cartridge designs. 

8. Final vernier adjustment. The three 
vernier screws are individually set so that 
the stylus seats symmetrically between 
the cartridge's twin pivots. Stylus assem- 
bly is magnified 20 times on calibrated 
comparator screen, to assure that all re- 
placement styli will align identically. 

Cover photo: Heart of Micro -Acoustics' patented (Pat. No. 3952171) 
direct -coupled system, seen with alignment tool making vernier adjustments. 

3. Microscopic assembly of damp ng 
mechanism. Each elastomeric damper is 

individually cemented to its own retainer 
block. Eight dampers are used in each 
cartridge. 

9. Microscopic hand assembly of stylus. 
Using the same procedure employed for 
Micro-Point 'M recording styli, precision 
polished diamonds are light -beam ori- 
ented for mounting in shank and then 
secured with epoxy to dual -bearing plat- 
form. This low -mass, dual -bearing stylus 
configuration provides superior tracking 
ability. 



our precision cartridges on¢ -by -one. 
isn't good noagh. 

performance levels through automation and other mass - 
manufacturing techniques. 

Problem is, when these manufacturers add high -end 
cartridges to their lines, they're still locked into manufac- 
turing the same basic way. So aside from a change in styli, 
the differences between other manufacturers' high- and 
low -end models are primarily cosmetic. 

4. Microscopic soldering of transducer 
leads. Two pieces of pure gold wire are 
soldered to each electret transducer ele- 
ment (negative and positive poles/. Thin- 
ner than a human hair, this pure gold wire 
is totally resistant to oxidation, for long, 
trouble -free cartridge life. 

10. Microscopic assembly of microcir- 
cuits. Each cartridge has two individual 
passive microcircuits whose inputs are 
directly soldered to gold leads from trans- 
ducers. These microcircuits assure perfect 
match with any phono cable-preamp 
input combination. 

Micro -Acoustics' manufacturing philosophy is quite 
the opposite: when we design a cartridge, it is to meet per- 
formance goals. Not budgetary limitations. And the best 
way is to manufacture a hand -made, precision -crafted 
product. One that must be assembled under carefully -con- 
trolled conditions. Incorporating a number of critical steps 
which lead to the highest possible performance levels. 

5. Matching of transducers. Electret 
transducers are measured for capacitance 
and sorted into matched pairs. This as- 

sures accurate channel balance. 

11. 100% quality control of all car- 
tridges. All fully -assembled cartridges are 

individually played on a CBS STR-100 
test record, monitored on a dual trace 
oscilloscope and measured with a VTVM. 

6. Microscopic assembly of pivot damp- 
ers. Each transducing element is indi- 
vidually fitted with an elastomeric bearing 
in which the stylus coupler pivots. This 
twin independent pivot system assures 
maximum transient ability. 

12. All areas of cartridge performance 
are tested. Tests include frequency re- 

sponse, channel separation, output level, 
tracking and transient ability. Only car- 
tridges that fully meet published specifi- 
cations are serialized and placed in stock 
for shipment. 



The result. The result of Micro -Acoustics' advanced 
design and precision manufacturing techniques is a 
sophisticated phono cartridge line that is non -critical to 
install and use. Cartridges that deliver maximum perfor- 
mance on manual and automatic turntables. Highly - 
acclaimed cartridges which work superbly, indepen- 
dent of cable capacity and preamplifier input loading. 
High -reliability stereo cartridges, 
with a number of unique features: 

1. Ultra -low body weight. 
Weighs only a fraction of other 
manufacturers' high -end car- 
tridges. Helps provide superior 
tracking of even severely -warped 
discs. 

2. Mechanical dampers. 
Configuration of 8 elastomeric 
damping blocks (only 3 shown in 
this view) achieves optimum transient ability while 
cartridge tracks the heaviest groove modulations at low 
stylus forces. 

3. Low -mass stylus. Shaped and polished with 
the same care as our world-famous Micro-Pointmi 
recording styli. 

4. Ultra -lightweight stylus bar. For minimum effec- 
tive tip mass. 

5. Twin pivot/dual bearing resolver. For optimum 
tracking ability and precise signal resolution. The resolver 
separates the complex stylus vibrations into left and right 
channels. 

6. Direct coupling of stylus bar to electret. Cou- 
pling the stylus bar to the electrets at this 
point directly transmits the undulations of 
the groove to the transducers. 

7. User -replaceable stylus 
assembly. 

8. Electret transducer. A perma- 
nently -polarized dielectric device best 
described as a low -mass electrostatic 
equivalent of a magnet. It provides superi- 
or response because of inherent linearity 
from 5Hz to 50kHz. 

9. Microcircuit. Passive circuit matches the electret 
transducer's characteristics to preamplifier phono inputs 
within 1%. Also, makes output purely resistive, eliminating 
effect of cable capacitance on frequency response. Resis- 
tive output also shunts preamp input, reducing thermal 
noise. 

Specifications' 2002-e 282-e 

Stylus Configuration" .0002 x .0007 .(X)02 x .0007 
(User replaceable) elliptical diamond 

beryllium cantilever 
elliptical diamond 

Frequency Response 5Hz to 20kHz ± 1.5dB 5Hz to 20kHz "- 2dB 

Tracking Force Range 0.7 to 1.4 grams .75 to 1.5 grams 

Cartridge Weight 4 grams 5.2 grams 

Channel Separation Nominally 30dB at 1kHz Nominally 25dB at 1 kHz 
15dB at 10kHz 15dB at 10kHz 

Output Voltage 3.5 mv each channel 3.5 mv each channel 
at 5cm/sec peak at 5cm/sec peak 
recorded velocity recorded velocity 

Load Requirements 10k to 100k (not critical) 10k to 100k (not critical) 

Cable Capacity 100pF to 1,500pF 100pF to 1,500pF 
(not critical) (not critical) 

Suggested List Price $119.00 $89.00 

'All measurements made with CBS STR 100 Test Record 
"Like our Micro Point' recording styli. all Micro -Acoustics playback 

styli are light -beam oriented under a microscope for optimum relationship 
between stylus and cantilever. 

Warranty: Full 2 years (excluding stylus wear) on all models. 

m a 
Micro-Hcoustics 

Because good tracking isrit enough. 

© 1977 Micro -Acoustics Corp. 

Micro -Acoustics Corporation, 8 Westchester Plaza, Elmsford NY 10523, (914) 592-7627 

In Canada, H. Roy Gray Ltd., Markham, Ont. 



Advent Loudspeaker 
The New Advent Loud- 

speaker is a two-way, acous- 
tic suspension system with 
increased output in the high- 
er frequencies and requiring 
a minimum of 15 watts power 
into 8 ohms. Featuring a 12 
in. woofer and a 1-3/8 in. 
tweeter, a rear panel switch 
permits the choice of three 
high frequency balances 
above 2 kHz to match the 
source material and environ- 
ment, the crossover frequen- 
cy is normally 1.5 kHz. Price: 
$149.00 in walnut, $129.00 in 
vinyl. 
Enter No. 80 on Reader Service Card 

a 

AKG Microphone 
The Model C-414EB is a 

studio condenser micro- 
phone with a twin -dia- 
phragm design to provide 
four different polar patterns; 
cardioid, omnidirectional, 
figure -eight, and hypercar- 
dioid, for various recording 
situations. All switching con - 

trots are incorporated within 
the microphone itself. Pre - 
attenuation levels of 0, -10, 
and -20 dB are provided for 
close-up recordings, and a 

base -cut filter of more than 
14 dB/octave slopes provides 
flat 75- or 150 -Hz cut-off fre- 
quencies. Price: $495.00. 
Enter No. 83 on Reader Service Card 

Sankyo 
Cassette Deck 

The Model STD -1900 is a 

front loading cassette deck 
featuring Dolby noise reduc- 
tion and an MPX filter. There 
are separate record and out- 
put level controls, two VU 
meters, and three -position 
bias and equalizer switches. 
Price: $249.95. 
Enter No. 81 on Reader Service Card 

Sansui Receiver 
The Model 9090DB receiv- 

er is rated at 125 watts rms 
into 8 ohms from 20 to 20,000 
Hz at 0.1 THD, with FM sen- 
sitivity at 9.8 dBf (1.7 µV), 
capture ratio of 1.5 dB, and 
alternate channel selectivity 
better than 85 dB. The unit 
features Dolby encoding and 

decoding circuitry for use 
with cassette and open -reel 
decks, a phase -locked -loop 
IC multiplex demodulator, 
high and low filters, and a 20 
dB muting switch. The am- 
plifier section is direct 
coupled with complimentary 
push-pull circuitry. Price: 
$750.00. 

Qí® e 
e e t® 

Enter No. 86 on Reader Service Card 

Audioanalyst 
Tonearm 

The Dynavector DV -505 
tonearm has biaxial design 
for low vertical mass and im- 
proved tracking of warped 
records. Other design fea- 
tures include a mechanical 
anti -resonance device, mag- 
netic eddy -current damping, 
and reduced susceptibility to 
mistracking from external 
subsonic vibration, an inter- 
changeable head shell, rack 
and pinion height adjust- 
ment, and gold plated cable 
connectors. Price: $499.00. 
Enter No. 88 on Reader Service Card 

Videoton Loudspeaker 
The Model D -402A "Su- 

permax" loudspeaker system 
incorporates six speakers in a 

proprietory two-way sur- 
round system. The unit has a 

claimed handling capacity of 
50 W continuous power and 
80 W music handling with a 

frequency range of 35-20,000 
Hz. Incorporating two 8 -in. 
woofers, two 4 -in. tweeters, 
and two 1 -in. hemispherical 
domes, the unit measures 15- 
1/8 in. x 27-1/8 in. x 11 in., 
and weighs 45 lbs. Price: 
$199.95. 
Enter No. 89 on Reader Service Card 

Professional Systems 
Preamplifier 
The Studio One is a multiple 
stage preamplifier with a 

THD of 0.01 per cent at 2V 
from 20-20,000 Hz, a phono 
S/N greater than 88 dB be- 
low 10 mV (IHF A weighted), 
and a 50 V/NS slew rate in all 
stages. Facilities are provided 
for tape -to-tape dubbing. 
Price: $495.00. 

Enter No. 82 on Reader Service Card 

Philips Loudspeaker 
The Model AH477 is a 

three-way, acoustic suspen- 
sion loudspeaker system 
with a frequency range from 
32-20,000 Hz and crossover 
frequencies at 1.5 and 5.5 
kHz. The system has mid- 
range and tweeter adjust- 
ments from -3 dB to +6 dB 
and will handle up to 80 
watts rms into 8 ohms. Price: 
$300.00. 

Enter No. 84 on Reader Service Card 

QSC Audio Rack 
The QSC Audio Rack is a 

19 in. rack designed to take 
the abuse demanded of pro- 
fessional equipment. Con- 
structed of vinyl covered 
wood with steel corner rein- 
forcements, the unit in- 
cludes mounting hardware 
and a cable dressing kit. The 
outside measurements are 
20 1/2x25x16 in. and it weighs 
38 lbs. Price: $124.00. 

Enter No. 85 on Reader Service Card 

Heath Audio 
Load Kit 

The Model ID -5252 audio 
load kit for amplifier testing 
provides audio loads of 2, 4, 

8, 16, or 32 ohms. A series of 
five -way binding posts allow 
it to handle up to 240 watts 
mono, or four 60 W inputs, 
both into 8 ohms. There are 
jacks for connecting a volt- 
meter, oscilloscope, or other 
instruments at the load in 
use. Price: $44.95. 

Enter No. 90 on Reader Service Card 
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"G" LINE 
Offers Full -Range Components For 

Professional 
Sound Reinforcement 

Preamplifiers -Mixers 

e+ 
IQee®': 

,F . 4D e e e e 
G5TA G12T G11T 

Versatile, expandable, top-notch mixing com- 
ponents, perfect for large areas such as 
auditoriums and churches, as well as record- 
ing, broadcast, and other commercial sound 
applications. Ultra -low distortion, full -range 
performance. 

Power -Amplifiers 
50, 100, 200 R MS WATTS 

G52 G102 G200 
Tops in continuous performance reliability for 
serious professional audio usage. 

POWER -AMPLIFIERS 
35, 50, 100 RMS WATTS 

GT -35 GT -50 GT -100 
Choose from a flexible line of solid state inte- 
grated units that will control, mix, and amplify 
four low impedance microphones and two aux- 
iliary inputs. Satisfies even the most critical 
demands. 

Background Music at Its Best 

G-1098 
Special high performance FM -AM monaural 
tuners can be used with any amplifier, since 
volume control is located on front panel. 

To Order, Call Toll Free, 
800-323-0228 
or, write for complete information today. 

Precision Electronics, Inc. 
9101 King Street Franklin Park, Illinois 60131 

In Canada, Superior Electronics 
In Caribbean, E. D. Magnus, Chicago, Ill. 
Foreign, Morhan Exports, New York, N.Y. 

Acoustic Techniques for Home & Stu- 
dio: Text by F. Alton Everest. TAB 
Books, $8.95 (paper, $5.95). 

It is impossible to state how many 
serious audiophiles and recording en- 
gineers are striving to get the best 
possible sound from their equipment 
and, at the same time, ignoring the 
characteristics of the room where the 
listening/mixing is done. This Everest 
book presents a good collection of 
important information for those who 
want to, and should, understand the 
performance characteristics of the 
room itself. 

The first three chapters cover the 
basic elements of sound waves, hear- 
ing, speech, music, and noise. The 
next two chapters discuss room res- 
onances and standing waves as they 
would exist in listening rooms and 
small studios, with a brief but clear 
dissertation on room modes. This is 

followed by a chapter on diffusion 
which considers preferred room -di- 
mension ratios and approaches to re- 
duce standing waves. The first chapter 
on controlling noise covers the need 
for insulation from outside interfering 
noise, and what schemes should be 
used, while the second such chapter is 

on the use of sound absorbers for 
control within the listening space. 
Good illustrations show the absorp- 
tion coefficients vs. frequency for 
various materials and designs. A chap- 
ter on reverberation time concentrates 
on calculation (rather than measure- 
ment) of the decay characteristics. 
The text clearly relates such results 
with the needs and possibilities for 
room treatment. The author states the 
most -important caution that calcu- 
lations are not that accurate, and that 
measurements are required for the 
best results. 

Two chapters cover some of the de- 

tails of studio design, with additional 
material on reverberation, modes and 
room treatment. The chapter on tun- 
ing and equalization is quite general 
but points out the impossibility of us- 
ing electronics to solve basic acoustic 
problems. The final two chapters 
briefly cover acoustical evaluation 
and show pictures of existing studios. 

The two appendices present the ab- 
sorption coefficients for a number of 
well-chosen materials and construc- 
tions, and a discussion on the use of 
reverberation formulas. The author 
provides a good list of references, 
complete with comments on the 
source's value and main conclusions. 
The index is short, but satisfactory. 
The hard -cover version does have a 

hard cover, but it is not bound in sig- 
natures, so the lower -cost soft-cover 
edition seems to be a better buy. The 
author states that the book is more of 
an "understand -it -yourself" than a 

"do-it-yourself" text. For the serious 
listener, audiophile or professional, 
the book is strongly recommended. It 
will aid you in any of your own room 
design attempts, and also prepare you 
for more complete communication 
with a consultant, whom you should 
retain if there is going to be a large in- 
vestment. Howard A. Roberson 

Modern Recording Techniques: by 
Robert E. Runstein 
367 pages, 5 V4 in. x 8'/z in. 
Howard W. Sams, 1974, $9.95 (pa- 
perback). 

Modern Recording Techniques 
has much to commend it and should 
not be overlooked in comparison 
with newer books. Even flipping the 
pages of the book, one is struck by 
the amount of text on each page, 
along with numerous illustrations. 

Enter No. 24 on Reader Service Card 
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AKAI introduces just what the doctor 
ordered to improve your hearing: 
six great -sounding receivers that put 
real heart into your system, whether 
you listen to tape, records or FM. 

Choose from six power ranges - 
15 to 120 watts per channel -with 
suggested retail prices from $189.95 
to $649.95. So now, no matter what 
receiver you want -a good basic 
unit or a unit with all the features 

poster of this Charles Br 

an audiophile demands -AKAI's 
for you. You can feel confident that 
dollar for dollar, spec for spec, you're 
getting the true-to-life sound you 
expect from the name AKAI. And 
a receiver that delivers better tuner 
sensitivity and less distortion at all 

volume levels is what a good receiver 
is all about. 

Compare performance, features, 
design and value at your AKAI 

agg etching, send $2 t ARAI, Dept. A, P.O. Box 6019 nipton, CA 90224. AT I N Doctor 

dealer. And start hearing what you've 
been missing. 

Watts/ Power Total Harmonic 
Model RMS OHMS Band Width Distortion 

AA -1115 

AA -1125 

AA -1135 

AA -1150 

AA -1175 

AA -1200 

15 8 40-20,000Hz 

25 8 20-20,1X10 Hz 

35 8 20-20,000 Hz 

50 8 20-20,000 Hz 

75 8 20-20,000 Hz 

120 8 20-20,000 Hz 

AKAI 

INTRODUCING SIX WAYS 
TO IMPROVE YOUR HEARING. 

ITO. mar, than 0.5% 

no mare than 0.3% 

na mare than 0.2% 

ron mere than 0.1% 

nu more than 0.08% 

na more than 0.0891,- 

Dr7Ciloi 1105[C 

kj, 



The first two chapters cover some of 
the basics on sound, hearing, wave- 
forms, and the elements of a record- 
ing system. An impression gained, 
and reinforced in later chapters, is 

that the author was dedicated to de- 
tail. In general, the approach is 

good in that subjects are discussed 
which other authors do not even 
broach. Unfortunately, Runstein is 

not always exactly on target. For ex- 
ample, he defines reverberation 
time as that tor the sound pressure 

level (which should be in dB) to de- 
cay to one -millionth (indicating the 
reference is to pressure, not level). 
Anyway, reverberation time is defined 
as a change in level of 60 dB, which for 
pressure is a change to one - 
thousandth of that before decay. 
There are also a number of comments 
made on the relationships among 
sound pressure level, intensity, and 
loudness which are succinct, but in- 
accurate. 

The next two chapters on micro - 

Meet Crown DC -300 amp, serial 
number 2131. It's owned by Fanfare, who 

puts together sound systems for performers. 
Since 2131 was built, it has worked 
hard professionally, most of the time 
on the road. In and out of trucks, in 
and out of racks, in and out of dust, 
wind, rain and sun. 

Once it was in a truck that rolled 
over three times returning from a tour. 
2131 went right through the roof and 
landed in a puddle where Fanfare 
found it hours later. 

That was five years ago. After 
cleaning and adjustment, it went right 
back to work, to provide more years 
of trouble -free, professional service. 

Then go talk business with your Crown dealer. 

For us, that story is not surprising. 
We design and build rugged, reliable, 
distortion -free amps and control cen- 
ters - products that satisfy our own 
standards of performance, which may 
be why so many people won't accept 
less than Crown. 

Think about 2131, about the Crown 
three-year full warranty that also pays 
round-trip shipping, about the many 
professionals who continue to specify 
Crown amps, and about the people 
you know who own Crown. 

crown international 
BOX moo, Ell-MafC in 46514 

phones and tape recording seem to 
be more home ground for the au- 
thor. The discussion on micro- 
phones is quite good, with frequen- 
cy responses and polar patterns for 
a selection of mikes. There are spe- 
cific recommendations on mike us- 
age and choice, which some will love 
and others abhor. The chapter on 
recording is almost 40 pages long 
and includes descriptions of func- 
tions and operations of some of the 
professional machines, bias, equal- 
ization, alignment, and other sub- 
jects. A 60 -page chapter on signal 
processing contains much informa- 
tion that is not available elsewhere 
between one set of covers. Various 
types of filters are explained clearly, 
and suggestions are made on which 
EQ settings to use for particular in- 
struments. Good coverage is given 
to meters, compressors, limiters, 
and expanders, but Runstein is off 
base in tying rms, loudness, and VU 
together. Reverb and other devices 
are also discussed. 

The next chapter, on consoles, 
goes over the elements of a profes- 
sional unit, including patch bays, 
preamps, and pan pots. Multitrack 
recording is presented with descrip- 
tions of the controls and how they 
are used. Noise reduction devices 
are covered in a separate chapter, 
with added information on the limi- 
tations of the tape medium and the 
possibilities of digital recording. 
The chapter on speakers and mon- 
itoring seems much too short (13 
pages) compared to other areas, but 
there is a useful section on crossover 
networks. Three short chapters cov- 
er studio sessions, tape -machine in- 
terlocking, and automated mix- 
down. The chapter on Disc Cutting 
and Pressing has all the basic infor- 
mation in this area that the studio 
operator might want to know for 
general background. The final 
chapter is a brief one on quad- 
raphonic discs. The appendix con- 
sists of 30 pages worth of 3M Sound 
Talk Bulletins. The index is only 
seven pages long, quite restricted 
compared to the broad subject cov- 
erage and the wealth of detail 
contained in the text. This paper- 
back, which could see a lot of use in 
and around a studio, should be 
bound in signatures, but it is not. 

Modern Recording Techniques is a 

detailed source of information on 
studio equipment and procedures. 
There are some errors along the 
way, but there is also much of value. 

Howard A. Roberson 
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Free maxell,tape^ ust 
for listening to the rirst cassette deck 
that finds music automatically. 
Now there's a cassette deck that 
plays it your way. 

The Optonica RT -3535 Mark 
II. It's the only cassette deck with 
APLD, the Automatic Program 
Locating Device that lets you select 
the songs you want to hear auto- 
matically, instead of manually 
searching for each cut. 

But that's not all. 
This Optonica cassette desk 

also has the kind of specifications 
that will impress the most dedicated 
audiophile. 

The high quality tape transport 
features a 2 -motor drive system, 
and a precision polished capstan 
shaft. Which results in a wow and 
flutter of an amazingly low 0.04%. 
Compare that figure with other top 

of the line cassette decks and you'll 
see why Optonica can honestly 
call the RT -3535 Mark II, The 
Optimum. 

A built-in Dolby* System 
means you shouldn't have to worry 
about hiss and noise ruining the 
performance of your tapes. And the 
ultra -hard Permalloy head means 
you'll have greatly improved fre- 
quency response. 

We invite you to listen to the 
optimum cassette deck and in 
return, we'll give you the Maxell 
UDC -90 cassette tape absolutely free. 

Just call toll -free 800-447-4700 
day or night (in Illinois dial 1-800- 
322-4400) for the name and 
address of your nearest Optonica 
showroom. Or write Optonica, 

Dept. C9B. 10 Ke 
Paramus, New Jersey 
pick up your free copy of our cata- 
log, listen to the RT -3535 Mark II 
and get your free Maxell cassette tape. 

Come in soon... the free tape 
offer (good only at participating 
dealers while the supply lasts.) ends 
September 30, 1977. 

From the cassette deck that 
finds musical selections automati- 
cally to the unique turntable built 
on granite, find out why throughout 
Europe and Japan, Optonica is one 
of the fastest selling lines of high 
fidelity components on the market 
today. 

OPTONICA TI-IE OPTIMUM. 
*Dolby is a trademark of Dolly Laboratories. Inc 
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Dear.tor 

Audiophile's Renaissance 
Dear Sir: 

As an inveterate hobbyist, I am re- 
turning to the field of high fidelity af- 
ter a lapse of many years. My first 
thought was to dash out and secure 
the current issue of Audio, which, for 
my money, is the most authoritative 
publication in the field. 

After having done such, I was 
amazed at the gimmickry available in 
the audio field today. My own begin- 
nings were with a Stromberg -Carlson 
amplifier and turntable. There were 
no speakers available as there are to- 
day, so I built my own enclosures us- 
ing an Altec design and Wharfedale 
raw speakers. 

One of the finest audio systems I 

ever heard was a Gates broadcast 
transcription turntable, a standard 
tonearm with a Grado cartridge, 
McIntosh amplification, and Bozak 
corner enclosures. The sound repro- 
duction was unbelievable. 

The program sources have certainly 
deteriorated. In the beginning certain 
companies, such as Command 
Records, took great pains in con- 
structing the original source using 35 

mm tape and quality pressings. The 
original Muzak with its vertical groove 
was fantastic but, of course, it was im- 
practical with stereo. 

Tube or not to -be, in my opinion, 
there is no argument of the reserve 
power and drive and the fullness of 
sound in tube drive. Certainly solid 
state is in vogue and will continue to 
be, but it has a thinness and trans- 
parency to it. But, solid-state units are 
reliable and compact with no heat 
problems, so they have much going 
for them. 

Of course, beauty is in the eye of 
the beholder. In photography you do 
not need a Hasselblad to take pictures 
of your Uncle Fred waving to you with 
a can of beer, nor do you need a 

$5000.00 sound system to play the 
"Funky Donkeys" whose tonal range 
goes from 13 to 15 kHz. 

I have been engaged with sound 
systems for nearly all of my working 
life, mostly with motion picture sound 
equipment, along with broadcasting 
experience with KMYR-FM and KFML 
in Denver Colo. 

Henry LeClair 
San Diego, Cal. 

Pollution Pragmatics 
Dear Sir: 

In looking back over the Annual 
Equipment Directory which appeared 
in the October 1976 issue of Audio, I 

was fascinated by the impressive specs 
of the "Rabid Audiophile Bazoom 
2000 Amplifier" listed on page 46. My 
only question is: will it pass the Cali- 
fornia emission control standards? 

Walter Argus 
Albertville, Ala. 

Tuner Lineage 
Dear Sir: 

I am a long time subscriber to Au- 
dio magazine and am wondering 
whether you can help me or at least 
direct me to some organization that 
can. About 12 years ago a friend of 
mine gave me a tuner, and I would 
like to find out some information 
about it before attempting to use it. 

The name on the tuner is "Trans - 
wave" Model TW-102. There is only a 

power on/off switch with no volume 
control. The mode is FM/MPX, with 
an on/off filter and an AFC control. 

Percy Wilson 
Percy Wilson, aged 84, died April 

30th at his home in Oxford, England. 
During the 1930s he was one of the 
pioneers in improving the quality of 
electrically reproduced sound, and he 
was also an expert in the field of 
sound recording. His interest in the 
audio field began in 1923 when he 
joined the staff of the newly formed 
The Gramophone magazine where he 
served in the capacity of technical ad- 
visor from 1924 to 1938 and technical 
editor from 1953 until 1966. 

In 1966 he was the second Briton to 
receive the Audio Engineering Society 
annual citation in recognition for his 
technical contributions to the prob- 
lems of stylus alignment, horn speak- 
ers, and record cleaning. He was past 
president of the British branch of the 
AES when he became a Fellow in 1970 
and an honorary member in 1972. 

AUDIO September 1977 



Onkyo plays it by ear. 
We'd rather sell sound than specs. 

We ars proud of tf a specif cations en our equipment We 
have ple lfyaf independa t, expert audit testimony that they're 
good. BLI a I you want is the best sounc you can get. 

That's al we want to give yo.i. 
BecaLse you can liste i to equipment with perfect specs-if 

tf ey exist and still notü<a the sound. We build for warmth and 
cant. wan as little addec 3s is technicaly possible. 

Orcyc t'ss stayed a s ep atead of state-of-the-art by bu Id- 
rg audio equipment forte listener not the reader of speî-ica- 
-ibns. When you have pure, faithful, rich, transparent sound, 
-te macs nave to be rigtt 

WE buid for a wide m nima ly distorted frequency rang:; for 

Play it by ear 
with these 
Onkyo components. 
A-10 Solid State 
Integrated Amplifier 
85 watts par 3lannel, minimum. 3MS a- 8 
oins, be h c-eniels driven from 20 Hz to 
2) k-iz v.ith no more than O.Ob% THD. 
Pioro 5.,1 73 cl. Class A Frsarp. Dual 
p5w.r su nply; M Head -amp. 

A-7 Solid State Integrated 
Amplifier 65 watts per channel mini- 
n WS at 3 chms, both channels driven from 
2) Yz to 20I -I -a with no more than C.1% THD. 
Ptor o S*l 80 c£. Class A Presnp. 

A-5 Sofia State Integrated 
r Ainpt i nier 45 watts per channel, mini- 

rruT FMS at isms, both charrels criven from 
20 Hz to 20 kHz with no more than 0.1% THD. 
Phono SIN 75 dB. 

T-9 Quartz -Locked 
Solid State Tunerrhe only Quartz 
Locked component tuner. featunng pinpoint, drift- 

- Pee tuning. Dua' gate MOSFET front end; 1.7)LV 
usable sensitivity; 3)1v 50 dB quieting. SIN 73 dB 

(mono), 65 dB (sterno). 
40 dB separaticr. 

uncolored electronic translation of everything that was put into 
the program material. If you want to change it to suit your 
preferences you have the facilities built in. But that's your 
change, not ours. 

When you're buying audio equipment, look at specs if you 
want. But your best bet is still to play it by ear. And if we didn't 
have good specs to start with, we couldn't say this. 

But specs are the same, whoever reads them. Only you 
know what you like to hear. Listen. You'll like us. 

Artistry in Sound OIIKYO 
Eastern Office: 42-07 20th Ave.. Long Island City. N.Y. 11105, 212 728-4639 

Midwest Office; 935 Sivert Drive, Wood Dale, III. 60191, 312 595-2970 
Canada: Sole Distributor, Tri -Tel Associates Ltd., 105 Sparks Ave.. 

_Ad 7w ale,Ontario, Canada M213255, 416 499-5044. 

T-4 Servo -Locked 
Solid State Tuner The only com- 
ponent tuner featuring Sdrvo-Locked for driftless 
performance. 1 Stil usable sensitivity; 3.51i.v 50 
dB quieting. SIN 781 dB (mono), 60 dB (stereo). 40 
dB separation. 

P-303 Solid State Stereo 
Preamplifier 
Dual line construction featuring Class A push-pull 
circuitry with no more than 0.006% THD; frequen- 
cy response 3.5 Hz to 200 kHz. +0. -1.5 dB 

(tuner). SIN 70 db 
(MC), 83 dB (MM). 
Built-in MC Head Amp. 

M-505 Solid State Stereo 
phonic Power Amplifier 
105 watts per channel, minimum RMS at 8 ohms, 
both channels driven from 20 Hz to 20 kHz with no 
more than 0.05% THD. Frequency response 0-150 
kHz, +0, -1.5 dB. SIN 110 dB. Protective relay cir- 
cuitry. 
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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 - 

38 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 

The rear of the chassis is a "level set 
FM" with one outlet and connections 
for antenna and tape output. Inside 
the chassis I can see part of the fly- 
wheel with the logo "Star Company 
Ltd." stamped on the metal. The tubes 
are Hitachi and other Star products. 

I would greatly appreciate your as- 
sistance in helping me find out about 
this tuner. 

Joseph Ruivo 
New York, N.Y. 

Leach Preamp Addenda 

Dear Sir: 
I hate to burden you with another 

preamplifier addition, however many 
people are writing me about a hiss 
problem that they are having. 

It turns out that some zener diodes 
are noisier than others, so much so 
that I couldn't believe the hiss in the 
preamplifier I was sent. In my unit, 
used two 12 -volt zener diodes in 
series for each of the 24 -volt units that 
I specified in the article. There were 
no noise problems with these. Since 
the problem has developed, I have 
worked up the regulated power sup- 
ply shown on the enclosure, and will 
send copies to people who write me 
about this problem. For every person 
who writes or calls me, I am sure there 
are many more who encountered the 
problem and never solved it. Audio 
magazine is the only way that I can 
communicate with them. I only wish 
that these problems would show up in 
the design stages. 

Due to excessive noise caused by 
the zener diode regulators D1 -D4 in 
the wideband preamplifier, the regu- 
lated power supply shown here has 

FROM + 
BRIDGE 
OUTPUT 

FROM - 
BRIDGE 
OUTPUT 

R47 012 

been developed. This circuit also 
eliminates all turn -on thump. The 
power transformer should be the one 
originally specified, or one rated at 52 
to 55 volts center tapped. To use this 
regulator, remove D1 -D4 from the cir- 
cuit boards and change the value of 
R31 -R34 to 22 ohms, '/s watt. C11 -C14 
should remain at their original values, 
as should C15 -C18. The additional 
component values are: R46 & R47, 120 
ohm, 1/2 watt; R48 & R49, 1.8 kilohm, 
1/2 watt; C22 & C23, 100 µF, 50 volts; 
D1 & D2, 24 volt zener diodes, 1 watt; 
Q11 - 2N2102, and Q12 - 2N4036. 
Both transistors should have finned 
heat sinks installed on them. Three - 
prong plugs and jacks should be used 
for the interconnecting power cable 
instead of phone plugs and jacks, for 
Q11 and Q12 will be blown if the lat- 
ter are used when the plugs are in- 
serted or removed from the jacks. The 
complete regulator can be mounted 
on a 7 -pin terminal strip, with the cen- 
ter pin grounded. 

In case anyone who built the circuit 
didn't see my letter in the April issue 
of Audio magazine, I would like to 
correct a component value error that 
was published in the February article. 
The correct value for R3 in the RIAA 
circuit is 39 ohms, and not the 
published value of 390 ohms. The in- 
correct value will cause the circuit to 
be susceptible to r.f. oscillations. Do 
not use it by mistake. Builders of the 
low TIM power amplifier should use 
1N4934 diodes for D6 and D7 in the 
protection circuit. These very low 
capacitance diodes will improve the 
operation of the VI limiter. 

W. Marshall Leach 
Georgia Ins. of Tech. 

Atlanta, Ga. 

TO R31 
d R32 

TO R33 
aR34 

CI D2 C14 C23 

I +I 

ALL INDICATED COMPONENTS SHOULD BE 
MOUNTED ON THE POWER SUPPLY CHASSIS 
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The Dahlquist System 
For Bass 
Reinforcement 

Many of today's state of the art loudspeakers owe their fine performance to the care the speaker 
designer took in matching and blending the transient characteristics of the drivers in the system as a 

whole. Often, he was forced to make some difficult decisions. For example, in determining the 
physical requirements for his woofer, he may have chosen between: 1) achieving very low bass 
response, at the sacrifice of upper bass definition, or; 2) sacrificing the extreme low response by using 

a lighter, faster -moving cone in order to achieve smooth continuity between bass and midrange 
frequencies. The last is, of course, the better choice-the smoothest possible transitions throughout 
the specified frequency range. This is a quality that critical listeners appreciate. 

However delighted we may be with the overall performance of our favorite speakers-be they 
Dahlquist DQ-10's, Quads, Magnepans, ADS, etc. -we sometimes miss the very low bass detail we 

know must be in our recordings. The practical solution is a supplementary bass reproducer designed 
only for that purpose. In this way we can enjoy the benefits of both design approaches. The Dahlquist 
DQ-1W Low -Bass Module was engineered specifically for optimum performance at the lower 
recorded frequencies. Its operation is based on a critically damped air -suspension system since, 

correctly executed, this technique offers superior performance in transient behavior and distortion. 

An external crossover is required for its operation. The DQ-MX1 passive crossover is the most 
economical method to use, and provides excellent results. For the no -holds -barred system, the DQ- 

LP1 electronic filter permits biamplified operation of bass modules either in stereo or mixed L + R 

modes. Visit your Dahlquist dealer, or write for literature about these fine products. They will add 
substantially to the quality of your sound. 

113AHL.QUST 
27 Hanse Ave., Freeport, N.Y. 11520 
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David D. Spitzer 

"Everything we do is music" states 
John Cage, one of America's most 
radical avant-garde composers. Con- 
cerning music as people know it, he 
claims, "Left to myself, if I were the 
only one around, I wouldn't bother 
with it, because I would listen to the 
sounds around me, and there is al- 
ways something to hear." 

Appearing on college campuses for 
fees of a $1,000 a day, Cage, a peaceful 
and reflective Westerner with an East- 
ern outlook, has been able to support 
himself from his creations only since 
his 50th birthday. Now in his sixties, 
he continues to explore the possi- 
bilities of sound and offer challenges 
to those with open ears and minds. 
Atypically he assures his listeners, "I 
don't write what I hear; I write in or- 
der to hear. I particularly don't want 
to hear what I have already heard." 

Interested in using chance oper- 
ations to position notes on a score 
sheet, Cage has applied the Eastern "I 
Ching" in his composing for a num- 
ber of years. "I don't use it because I 

am incapable of making decisions. I 

do it because I want to find a music 
which is free of my likes and dislikes, 
which does not correspond with my 
taste, and which isn't held down by 
my memory." 

As a musical anarchist, he regards 
symphony orchestras and traditional 
musical groups as "defective in spirit 
and imagination." Much of his chal- 
lenging aesthetics has been published 
in three of his popular books, "Si- 
lence," "A Year From Monday," and 
"M." To him, even contemporary jazz 
is too musically limiting. 

Sonic Textures 
Cage has outraged many with his 

adventurous, avant-garde com- 
positions throughout the years. In 
1938, he penned Bacchanale, a score 
for a piano prepared with bolts and 
screws inserted between the strings to 
change the sonic textures. Using two 
phonographs a year later in Imaginary 
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WHY MOST CRITICS USE 
MAXELL TAPE TO EVALUATE 

TAPE RECORDERS. 
Any critic who wants to 

do a completely fair and 
impartial test of a tape re- 
corder is very fussy about 
the tape he uses. 

Because a flawed tape 
can lead to some very mis- 
leading results. 

A tape that can't cover 
the full audio spectrum 
can keep a recorder from 
ever reaching its full 
potential. 

A tape that's noisy 
makes it hard to measure 
how quiet the recorder is. 

A tape that doesn't 
have a wide enough bias 
latitude can make you 
question the bias settings. 

And a tape that doesn't 
sound consistently the 
same, from end to end, 
from tape to tape, can 
make you question the 
stability of the electronics. 

If a cassette or 8 -track 
jams, it can suggest some 
nasty, but erroneous com- 
ments about the drive 
mechanism. 

And if a cassette or 
8 -track introduces wow 
and flutter, it's apt to pro- 
duce some test results that 
anyone can argué with. 

Fortunately, we test 
Maxell cassette, 8 -track and 
reel-to-reel tape to make 
sure it doesn't have the 

maxe11135.8T-90 
8.irs4Grt--4oTp . 

r maxeilMC90 . 
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iß" 
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problems that plague other 
tapes. 

So it's not surprising that 
most critics end up with our 
tape in their tape recorders. 

It's one way to guaran- 
tee the equipment will get 
a fair hearing. 

MAXELL THE TAPE THAT'S TOO GOOD FOR MOST EQUIPMENT. 
. on of Americci, 130 West Commercial Ave., Moonachie, N . 07074 
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Landscape No. 1, he employed two 
sound discs, emitting sounds mixed 
by the composer, in a strange proto 
musique concrete expression meant 
for broadcast. His Wonderful Widow 
Of The Eighteen Springs spotlighted a 

soprano singing text from James 
Joyce's book "Finnegans Wake" to 
the accompaniment of a dosed grand 
piano percussively played by striking 
the instrument's exterior with fingers 
or knuckles. To his knowledge, Cage 
composed the first example of music 
for magnetic tape in Williams Mix by 
laboriously splicing some 500-600 
sounds and freely transforming them. 
Pushing art even further, David Tudor 
realized Cage's 4'33" in 1952 by sitting 
motionless before a closed piano key- 
board in another assault against tradi- 
tion. In the piano part of Concert For 
Piano And Orchestra, a compostion 
without a master score, the piano sec- 
tion consists of 84 compositions, any 
number of which can be freely played 
by the pianist. Finished in 1968, 
Hpschd was scored for 51 electronic 
sound tapes and seven solo com- 
positions for harpsichords which can 
be performed in numerous com- 
binations with the actual source work 
determined by a throw of dice and "I 
Ching" change operations, with addi- 
tional aesthetic decisions determined 
by a computer. 

In Broward Community College's 
large lecture hall in Ft. Lauderdale, 
was recently able to watch this beard- 
ed visiting artist animatedly pace 
around the theatre's stage as he 
presented the details of a recent com- 

position to be performed with instru- 
ments of one's own choosing. The 
workshop participants carried in a 

wide variety of well-known and ob- 
scure instruments and objects to play, 
and only in a big city pawn shop could 
such a diversity of "musical instru- 
ments" be found. 

The composer removed Score Forty 
Drawings By Thoreau and 23 Parts for 
Any Instrument and/or Voices: 12 
Haiku from his well-worn leather 
brief case. He referred to his work as 
having "rather odd musical notation." 

The master score was derived from 
small drawings found in Henry David 
Thoreau's "Journal" which was sub- 
jected to "1 Ching" chance operations 
to determine which ones were to be 
realized on the manuscript and con- 
sequently played by the musicians. 
Cage comments, "Score emerged 
from ideas in the night when I was 
asleep, and it is very curious because 
we never know when they are com- 
ing." In a regular concert, this imagi- 
native work is to followed by a record- 
ing of the dawn at Stoney Point, New 
York, where it was composed. 

Underground Intrusion 
During his introduction, Cage was 

handed a small folded "score" by a 

"guerilla theatre artist" in the audi- 
ence who asserted it was a piece for 
tuba and flute and asked Cage to sing 
the flute part while the guerilla would 
vocalize the tuba lines. Regarding 
himself as a percussionist, Cage re- 
quested that someone else should 
sing the part. The guerilla continued 

In a workshop Cage confers with one 
of the musicians who volunteered to 
play his recent composition Score, 
while a low -profile microphone 
gathers his words for the college 
archives. 

to interrupt. Cage finally turned to his 
challenger and explained why he did 
not want to do the piece. The crowd 
applauded empathetically. Directing 
his attention to his "new student," 
Cage commented, "Getting stuck in 
the energy, not of the Spirit but of 
selfish sexuality, is not going to do us 
any good. It will confine us to our sen- 
sations which, if anything, are too con- 
fining. They are not liberated....You 
have a little bit of work to do, and it is 
not easy." Following this impromptu 
event, the crowd reaffirmed his views 
by applauding again. "The other thing 
that is close to this interest in sexu- 
ality," he maintained, "is the violence 
in our society and the coddling of 
ourselves with addictions of one kind 
or another." He continued by empha- 
sizing that one's lifestyle and outlook 
should be concerned with fighting 
self-interest. The energies of the 
morning were then directed back to 
Cage's Score, and after a brief re- 
hearsal the performers and audience 
were delighted by the free realization 
of the guest artist's music. 

The following evening Cage per- 
formed the "Third Part" of his Empty 
Words which employs only syllables 
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and other comments by stereo critics 
about Ohm loudspeakers. 

Comments about the Ohm C2. 

"Surely, all things considered, 
the design of the OHM C2 repre- 
sents a fine achievement. With 
classical music its performance 
is adequate with something to 
spare. And with popular music - 
wow!" 

High Fidelity -Nov./1976 

Comments about the Ohm F. 

"In our simulated live -vs - 
recorded test it rated A to A+. 
The sound began to warrant the 
use of such words as `awesome'. 
The low bass, too, was extraor- 
dinarily clean and powerful. The 
Ohm F achieves state-of-the-art 
performance." 

Stereo Review/November 1973 

"The Ohm F's are in a class by 
themselves. The sound is most 
unusual inasmuch as it is com- 
plete, full, natural and transpar- 
ent. The bass reproduction is 
clean and perfect." 

Hi-Fi Stereo 
(Published in Germany) 
October/1974 

"lt may well be the finest speaker 
on the market and is certainly 
without a doubt among the top 
few." 

The Complete Buyer's Guide 
to Stereo/Hi-Fi Equipment/1977 

Comments about the Ohm H. 

"Ohm managed to get prodigous 
bass response out of a small box 
without sacrificing efficiency. 
The high end is handled by con- 
ventional drivers and is every- 
thing one might ask from a 
speaker. Dispersion is excellent 
and the overall sound quality is 
exemplary." 

The Complete Buyer's Guide 
to Stereo/Hi-Fi Equipment/1977 

Comments about the Ohm D2. 

"The OHM D2 is designed to 
provide the identical response as 

Ohm 

the C2, sacrificing only the 
ultra -wide high frequency re- 
sponse of the latter." 

The Complete Buyer's Guide 
to Stereo/Hi-Fi Equipment/1977 

Comments about the Ohm L. 

"The upper mid -range and 
high frequencies were virtually 
perfect." 

"In summary, the OHM L ... is 
easily good enough to meet the 
sort of critical standards usually 
applied to much larger and con- 
siderably more expensive 
speaker systems." 

Copyright © 1977 by the Ziff -Davis 
Publishing Company. Reprinted 
from Stereo Review, June 1977, by 
permission. All rights reserved. 

Comments about the Ohm E. 

"Let me assure you, it handles 
Chopin and pretty well anything 
else from accordian to zither with 
equal dexterity. For anyone look- 
ing for 'just an ordinary speaker' 
at a modest cost as Hi-Fi speak- 
ers go - this could be it." 

Canadian Stereo Guide/Winter 
1974 
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As an avant-garde composer Cage 
prepares a piano tto play his Music For 
Marcel Duchamp by inserting pieces 
of felt between the wires to change 

44 the instrument's sound. 

and letters in the score. The aggregate 
text consisted of four parts, taking all 
night to perform. The bearded seer, 
dressed in faded jeans and a Levi work 
shirt, in discussing his piece said, "I 
gave up smoking in order to be able 
to read through the whole night, and 

By lamplight Cage prepares his Empty 
Words for a lengthy reading which 
abandons meaning and moves into 
non-sensical audio art. 

then the engagement that I had fell 
through." Giving the impression he 
was pleased with himself, he jokingly 
offered, "So I gave up smoking, so to 
speak, for no reason at all." The 
crowd was amused. A performance of 
the entire four parts is meant to be 
taken as a transition from language 
into music. Abandoning order or 
sense and surging into non-sensical 
sonic experiences is quite consistent 
with Cage's musical philosophy. He 
asked himself, "Why abandon sense 
or meaning in language?" and then 
quipped, "think too of the people 
you love and when you are alone, you 
frequently make no sense at all." 

Empty Words droned on and on, 
trance -like, for at least 40 or 50 min- 
utes. Cage sat behind a bulky ancient 
wooden desk bent over a microphone 
with the pages of his score illuminated 
by a small lamp, which looked as if it 
were a thrift store reject. In the eerie 
light, he took on the sinister ap- 
pearance of a Dr. Faust. Boredom, un- 
easiness, and restlessness caused 
many listeners to emit sounds com- 
plementing the composer's musical 
vocalizations. 

Avant-garde Freedom 
Many of the persons in the audi- 

ence were relieved during the second 
segment of Cage's evening perform- 
ance, when he directed his attention 
to the prepared piano for his piece, 
Music For Marcel Duchamp, which 
was first performed some 28 years 
ago. In this offering, some of the pi- 
ano wires were dampened with felt. 
Strangely enough, this piece of Cage's 
music sounded very traditional com- 
pared to the previous amplified, syl- 
labic utterings. Had Cage sold out and 
gone commercial? 

Whatever the case, John Cage's 
philosophy of life, persistence, and 
apparent peacefulness with himself 
are admirable. With singleness of pur- 
pose, he has held steadfastly to his 
basic assumption-"everything we do 
is music"-and consequently he has 
become a world renowned figure. 
Emancipated from self-interest, his 
conception of freedom has implica- 
tions extending far beyond music. 41 
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