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The HPM series. 
Four radically new speaker systems 

specifically designed to beat the best. 
You can't beat JBL, Advent, 

Bose and AR with me -too ideas. 
They're really good speakers. 

So, instead of just trying to make 
better conventional speakers, we 
knew we had to come up with a 
totally different and superior design 
concept. 

After years of research and 
development, our engineers found 
the answer. They created a whole 
new technology based on the 
electrical properties of High 
Polymer Molecular film. The result 
is a sound that's louder, clearer, more 
natural, lower in distortion than you 
ever expected to hear out of a 
speaker system. 

HPM film technology requires 
no magnet, no coil, no cone or dome, 
no moving parts at all. The 
amplified signal is converted into 
sound waves directly at the surface 
of a thin, light membrane. And the 
entire structure housing the 
membrane can be curved for the 
best possible sound dispersion. 

Pioneer's new HPM drivers 
combine high efficiency with 
amazingly accurate transient 
response. Distortion is virtually 
nonexistent even at very high sound - 
pressure levels. The principle was 
evolved mainly for tweeters, 
although a giant HPM woofer is at 
least a theoretical possibility. 

In each of the new Pioneer 
models shown here, regardless 

of price, the top end of the audio 
spectrum is reproduced by an 
HPM driver. In the big HPM-200 
system, so is the upper midrange. 

The woofers used in the HPM 
series are almost as unconventional, 
even though they still have cones. 
But what cones! They combine low 
mass and high rigidity to an 
unprecedented degree, thanks to an 
exclusive method of reinforcement 
with carbon fibers. As a result,they 
move as true pistons, without any of 
the smearing of bass frequencies 
experienced with ordinary cones. 

Of course, the proof of a new 
speaker technology isn't in the telling 
but in the listening. 

If the new HPM speakers didn't 
have audibly more impact, more 
detail, more transparency than the 
best previous speakers at compa- 
rable prices, our engineering effort 
would have been a meaningless 
exercise. There are certainly enough 
speakers on the market today. 

So we invite you to listen and 
compare very carefully. Match the 
HPM in the price range of your 
choice against the corresponding 
speaker on the far right, or anything 
else in your dealer§ showroom. 

We think you'll end up agreeing 
that a good new idea beats a good 
old idea every time. 

U.S. Pioneer Electronics Corp., 
75 Oxford Drive, Moonachie, 
New Jersey 07074. 
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It would be foolish to create 
a new line of speakers 

and not overcome these obstacles... 
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You Can't 
Do Better 
ForTwice 
The Price 
STAX SR-44-Incomparable fre- 
quency response, efficiency and 
transient rise time for $35. 
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Stanton Stereo Wafers M 

The livest sound,the highest fidelity 
...plus the livest look. 

Looks Just Great... 
Hail to a totally new concept and technology in head- 

phones. And hail to an Open Audio design that gives you the 
lightest weight comfort you've ever experienced with head- 
phones that possess truly top quality sound. 

These ultra thin headphones have been designed and en- 
gineered to meet important professional needs: extreme com- 
fort over long listening periods, a particular wide frequency 
response, and a broad dynamic range. A major factor in the 
success of the design is the use of rare earth elements in the 
compound of the permanent magnets of each earpiece. Be- 
sides having superior magnetic properties, these magnets 

...Any WayYou Look At It! 
are also of much smaller size, while still allowing Stanton to 
achieve an improved response over headphones incorporat- 
ing conventional permanent magnets. 

The soft foam cushioned headband is exceptionally com- 
fortable and has a trendy brushed denim fabric covering. The 
earpiece yokes incorporate specially designed pivots which 
allow the earpieces to fit perfectly against the ear, whatever 
the shape of the head. 

Write us for the specs - they're magnificent! 
And ask for a demonstration as soon as possible 
at your Stanton dealer. 

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

Check No. 35 on Reader Service Card 
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The Best 
Way To Show 
YouWhat 
You'll Get 

Out Of An 

Phono 
Cartridge 

O 
ShowYou 

What Goes 
Into One. 

At Empire we 
make a complete line 
of phono cartridges. 
Each one has slightly 
different perform- 
ance characteristics 
which allow you to 
choose the cartridge 
most compatible to 
your turntable. 

There are, how- 
ever, certain advan- 
tages, provided by 
Empire's unique 
design, that apply to 
all our cartridges. 

One is less wear on 
your records. Unlik< 
other magnetic cart 
ridges, Empire's 
moving iron 
design allows the 
diamond stylus to 
float free of its magnets and 
coils, imposing much less weight on 
your record's surface and insuring 
longer record life. 

Another advantage is the better 
channel separation you get with Empire 
cartridges. We use a small, hollow iron 
armature which 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 record- 
ing. 

Finally, Empire uses 4 coils, 4 poles, 
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 
compare our performance specifica- 
tions we think you'll agree that, for the 
money, you can't do better than Empire. 

Empire Scientific Corp. 
Garden City, New York 11530 

Already your system 
sounds bette'. 

Joseph Giovanelli 

A.C. Adaptors 
Q. Can the a.c. adaptors, such as 

those sold for portable radios, calcu- 
lators and recorders be left plugged in 
for long periods of time when they 
are not being used?-James R. Hen- 
derson, Victoria, B.C., Canada. 

A. It is only in those instances where 
the adaptor serves something like an 
intercom, which must be ready for 
service at any time, that I recommend 
these adaptors be left plugged in 
when not actually in use. 

These a.c. adaptors are actually 
complete power supplies and are 
comprised of a stepdown transformer, 
a rectifier system, and the necessary 
filter capacitor. When one of these 
devices is operated, there is some 
heat generated by the stepdown 
transformer which will not be signifi- 
cant unless the filter capacitor should 
short out. When this occurs, the trans- 
former will run excessively hot and 
might cause problems. 

Keep in mind that when the device 
is plugged in, but not feeding a suit- 
able load, the voltage developed 
across the filter capacitors will be 
higher than the nominal output volt- 
age of the a.c. adaptor. If the filters 
are made to operate at or close to 
their maximum ratings, this high volt- 
age remaining across the capacitor for 
extended periods of time could cause 
a short circuit. 

"Popping" 
Q. My component system develops 

a "popping" noise in my speakers ev- 
ery five minutes or so. It sounds like a 

static discharge. It is heard whether 
my amplifier's mode switch is on FM, 
Tape or Turntable. 

What do you suggest that I try in the 
way of trouble -shooting? The people 
in the store where I bought my system 
said, "let it get worse, and then the 
technician has a better chance of find- 
ing the problem."-Tuck Krehbiel, 
Cincinnati, O. 

A. It will be hard to locate your 
"popping" problem because of its in- 
termittent character, and that is why 
your dealer was reluctant to attempt 
servicing the equipment until such 
time as the symptoms become more 

constant. This is probably to your ad- 
vantage inasmuch as this kind of ser- 
vicing can be expensive. Where a 

problem occurs more or less con- 
stantly, it is simpler to track down and, 
therefore, less costly. 

You do know something about this 
problem, however. For instance, you 
know that the problem is not located 
in the early phono stages of the 
equipment. You know this because it 
occurs even when these stages are 
switched out. It is located in stages 
common to the rest of the input func- 
tions. You did not state whether or 
not the condition exists in just one 
channel. If the condition exists in 
both, you know that the "popping" is 

the result of some common com- 
ponent, and power supply or de - 
coupling elements would be suspect. 
This condition could also indicate that 
the "popping" is external to your sys- 
tem. Transient voltage changes on the 
power line often cause this condition. 
Various filters are available which can 
suppress such interference. 

Poorly soldered connections or 
minute cracks in the circuit "lands" 
could also cause the problem. Re - 
solder suspicious joints. 

Try signal tracing. Use a second am- 
plifier to enable you to listen to the 
output from various stages in the de- 
fective equipment. Feed the input of 
this second amplifier via a blocking 
capacitor. This will allow you to make 
direct connections to collectors 
where this is necessary. Work your 
way from the input selector switch to 
the output of the defective channel. 
When the "popping" is heard in both 
amplifiers, this means that you have 
reached the output of the defective 
stage. You can then investigate the 
components in that particular stage. 
The ultimate source of the problem 
can be anything from defective semi- 
conductors to defective capacitors, 
resistors, or even solder or circuit foil 
problems. Q 

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

Check No. 14 on Reader Service Card 
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Power Plus. 
The Scott 8336 Receiver. 

Power is important. 
But power alone is not 
enough. That's why the popular 
Scott R336 gives you all the power 
you need. Plus the performance features 
you expect. 

The Scott R336 provides 42 watts minimum contin 
uous RMS power output per channel. More than enough 
for most listeners. And both channels are driven into 8 ohms 
from 20 Hz to 20 kHz with no more than 0.3% total harmonic distortion. 

Power? Sure. But check these important performance features many other 
receivers in this medium price range have sacrificed. 
IM distortion (lower than 0.15%). Far below the 
average. Provides cleaner sound and eliminates 
listening fatigue. 
Signal strength and center channel tuning 
meters. Provide simultaneous visual indication 
of correct tuning and optimum signal strength. 
Phase locked loop multiplex section. Maintains 
superior stereo separation. Remains in align- 
ment for the life of the receiver. 
FET RF stage. Assures higher sensitivity and 
overload immunity. 
Log -linear taper volume control with detents. 
Spreads out volume levels. Provides finer control 
at low -to-moderate levels. 
Clutched bass and treble controls with detents. 
Allow altering the frequency response of one 
channel without affecting the other. Systems 
can be "custom balanced" to compensate for 
room acoustics, decor or speaker placement. 
Separate high -frequency noise filter. Permits 
cleaning up of noisy tapes, discs or broadcasts. 

Three position FM de -emphasis switch. Permits 
proper reception of domestic, Dolbyized or 
European broadcasts. 
Two completely independent tape monitors. 
Allow two tape recorders to be used simul- 
taneously for direct tape -to-tape copying with- 
out passing through the receiver's electronics. 
FM Muting. Silences interstation hiss while the 
tuner scans the frequency spectrum. 
Prettified LC notch filters in the multiplex. 
Reduce interference to a minimum. 
Signal strength meter circuit. Employs two point 
sampling for wider dynamic range. 
Over 120 db IF gain. Assures better limiting 
and better AM rejection. 
Instantaneous electronic protection circuit in 
the output stage. Employs voltage/current sens- 
ing to prevent output transistor failure and 
speaker damage. 
AM section designed around a tuned RF ampli- 
fier using J-FET. Improves signal-to-noise ratio. 

And the Scott R336 is backed by a three-year, parts and labor limited warranty. 
Another very important plus. 

For specifications on our complete line of audio components, write or call 
H.H. Scott, Inc. Corporate Headquarters: 20 Commerce Way, Woburn, MA 01801, 
(617) 933-8800. In Canada: Paco Electronics, Ltd., 45 Stinson Street, Montreal, 
H4N2E1, Canada. In Europe: Syma International S.A., 419 avenue Louise, 
Brussels, Belgium. 

SCOTT® 
The Name to listen to. 
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Two completely independent tape monitors. 

Receivers / Tuners / Amplifiers/ Turntables / Speakers 
Check No. 41 on Reader Service Card 
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Beyond specifications. 
High fidelity engineering, to 

justify its name, has one goal: to 
reproduce music in the listening 
room with unqualified accuracy. 
Undistorted. Undiminished. 

At Harman Kardon, we explore 
new technical directions not solely 
for their inherent challenge, but as 
methods of predicting and improv- 
ing music quality. 

Specifications are supposed to 
serve the function of predicting 
performance. Yet two competitive 
instruments with exactly the same 
set of conventional specifications 
often sound vastly different. Ob- 
viously, the reasons for this differ- 
ence lie elsewhere. Conventional 
specifications are necessary. 
Necessary, but not sufficient. 

Our 730 receiver meets speci- 
fications equalling or surpassing 
those of the finest individual com- 
ponent units. Yet it achieves a 

quality of transcendent realism 
which these specifications alone 
cannot explain. 

To predict musical accuracy, 
we have found it necessary to go 
beyond conventional specifica- 
tions. We test, rigidly, for square 
wave response. We monitor, 
strictly, slew rate and rise time. 
These tests account for the sound 
quality of the 730-not in place 
of conventional specifications, 
but beyond them. 

The 730 goes beyond the 
conventional in other ways. It is 
driven by two complete, discrete- 
ly separate power supplies, one 
for each channel. Even when 
music is extraordinarily dynamic, 
the energy drawn by one channel 
will in no way affect the other. The 
music surges full. Unconstrained. 

Any fine tuner measures signal 
strength. The 730 incorporates a 

patented system which measures 
not strength, but signal-to-noise 
ratio. As a result, it can be tuned to 
the precise point where the signal 
is purest for listening or recording. 

Equally important, the twin - 
powered 730 has all the basic de- 
sign elements that identify it as a 
Harman Kardon instrument: wide 
bandwidth, phase linearity, ease 
of operation and a wide range of 
input and output elections. 

All of this suggests further dis- 
cussion. If you are interested in 
such an exploration, please write 
us (directly, since we imagine 
you are impatient with coupons 
and "reader service" cards, and 
so are we). We'll certainly write 
back, enclosing a brochure also 
unconventional in its detail. 
Just address: The 730 People, 
Harman Kardon, 55 Ames Court, 
Plainview, New York 11803. 

harma nl kardon 
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function 
aux -2 aux -1 

phono -2 
phono -1 

SPECIFICATIONS 
Power Output 

Power Bandwidth 

Frequency Response 

System Rise Time 

System Square Wave Tilt 
Total Harmonic Distortion 

Intermodulation Distortion 
(40 watts-SMPTE) 

Intermodulation Distortion 
(1 watt-SMPTE) 

System Hum and Noise 

Damping Factor (1kHz @ 1 watt) 

Power Amplifier Input Sensitivity 

Power Amplifier input Impedance 

Power Amplifier S/N (40 watts) 

Power Amplifier 
Square Wave Rise Time 

Preamp Input Sensitivity 
a. Aux 
b. Tape Mon. 
c. Phono 

Preamp Input Impedance 
a. Aux 
b. Tape Mon. 
c. Phono 

Preamp Input S/N 
a. Aux 
b. Tape Mon. 
c. Phono 

Preamp Harmonic Distortion 

Crosstalk 
a. Aux 
b. Tape Mon. 
c. Phono 

40 Watts Min. RMS per 
channel both channels 
driven into 8 ohms 
from 20Hz to 20kHz, 
with < 0.1% THEY 

From 10Hz to 40kHz at 
< 0.1% THD into 8 ohms, 
both channels driven 
simultaneously at 
20 watts per channel. 

4Hz-130 kHz a 0 5 dB 

1 5µseC 

<5% 

<01 % from 250 mtlh- 
watts to 40 watts RMS. 
both channels driven 
simultaneously into 
8 ohms. 20Hz to 20kHz 

<0 12% 

<0 15% 

Better than 60 dB below 
rated output (unweighted) 

>30 
<1.2V 

33 Ielohms 

>90 dB 

<1 5µsec 

<150 mV 
<150 mV 
<2.5 mV 

30 kilohms 
30 kilOhms 
47 kdohms 

>-75dB 
>-75dB 
>-67dB 
<0.15% 

-47dB 
-47dB 
-37 dB 

Preamp Output Impedance 600 ohms 

Phono Overload >95 mV 

RIAA Equalization .1 0 dB 

Tone Control Action 
a. 50Hz x 12 dB 
b.10kHz -12 dB 

Contour Effect (50Hz) + 10 dB 

High Cut Filter (10kHz) -10 dB 

Low Cut Filter (50Hz) -6 dB 

FM Sensitivity 
a. IHF 1.9µV 
b.-50 dB (mono) 35µV 
c. 50 dB (stereo) 35µV 

Ultimate S/N -70 dB 

Capture Ratio 2dB 

Image Rejection -80 dB 

Spurious Response Rejection -80 d8 

IF Rejection -90 dB 

AM Rejection -60 dB 

Alternate Channel Selectivity 80 dB 

Multiplex Separation (1kHz) 40 dB 

FM Harmonic Distortion (1kHz) 
a. Mono 0.3% 
b. Stereo 0.4% 

Pilot Suppression - 55 dB 

De -Emphasis 75µsec 

Mute Level Variable 

Mute Suppression -65 dB 

Stereo indicator Threshold 

Audio Output 
AM Sensitivity 

AM Signal for 1 watt Output 

AM Selectivity 

Alternate Channel Selectivity 

Image Rejection 

IF Rejection 

Hum 

<3% 
>6% 

0.5V 

>250µVim 
<150µV/m 

35dB 

55dB 

-75dB 
-60dB 
-40 db 
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Edward Tatnall Canby 

One of the pleasures I've always 
found in occupying this somewhat an- 
cient spot in our journal is what I 

might call the automated follow 
up-not by me, but by our readers. 
For every little bit of knowledge, eval- 
uation or opinion I project here I get 
two large ones back via Uncle Sam's 
carriers, and this, surely, keeps me 
alive whether pro or con, last of which 
there is plenty, now that we've gotten 
so big. (Never forget that in a little 
journal, with no circulation, you can 
say anything you 
want, no matter 
how libelous. If I 

had much hair to 
tear, I'd be bald 
again thanks to the 
con, but the rest 
more than bal - 

8 antes, and no- 
where better than in 
the helpful addi- 
tions. Astonishing 
what a breadth of 
contacts and infor- 
mation we all have, 
taken collectively. 

Take Boyd Neal. 
Months ago, I wrote 
a piece concerning 
a recording of the 
complete Branden- 
burg Concertos 
(Bach) which had 
reached my turn- 
table unheralded 
and, shall N say, un- 
explained-i.e., it 
looked brand new 
though I knew very 

Audio 
etc. 

ceived of himself as a vital cog in the 
audio industry. His offerings have 
been purely as a musician, a con- 
ductor of his own excellent playing 
groups, notably the Boyd Neel Strings 
in Europe. Nevertheless, through his 
many years of conducting very good 
music for our medium, recorded 
sound, he is definitely an early cog in 
the mesh of gears that keeps us all 
turning merrily today in hi fi. Early, 
because his music goes back to the 
old 78 days of shellac, and forward to 

lumbia does not normally pirate from 
itself to create its reissue legends, but 
there are vaster and more confused 
fields to cultivate, to put it mildly, and 
sometimes nobody really knows, as 

you will see. A whole new world of 
quasi -legal research is a -building, just 
to untangle the legitimate problems 
of legal reissue. 

As for the pirates, you might think 
they had few problems, but you 
would be wrong. After all, you have to 
know just how pirate -like you are, 

and what are your 

well that it wasn't. Reissue? I specu- 
lated upon the possibilities in the evi- 
dence before me, the discs them- 
selves and the markings thereon, 
notably a very clear "PB" and equally 
clear "DBH" indicating, as I figured 
out, two friends of mine in the biz, 
Peter Bartók and David B. Hancock. (I 

didn't recognize him at first but the 
wheels finally turned and out it pop- 
ped.) Also my own very long 
memories of earlier recordings. For I 

knew the name Boyd Neel well and it 
wasn't yesterday. 

Now I doubt if Boyd Neel ever con - 

those of high quality tape. Forward 
still further, and with contemporary 
significance, into this very time of 
ours, now, when the entire former 
waxed, lacquered and taped reper- 
tory of recorded music is being sys- 
tematically pored over by a thousand 
professional ears with one thing in 
mind-profitable reissue. 

Profitable & Otherwise 
Profitable first, of course, in terms 

of cash, whether legitimate or pi- 
rate-we run the gamut, there. Co - 

risks and where. So 
a counterpart un- 
der world of legal 
research must 
necessarily exist on 
this basis. And if you 
ask me, the over - 
and under -worlds 
are themselves so 
entangled that even 
the lawyers aren't 
sure which side 
they're on. That is 

the whole point, 
and the longer we 
go on producing 
recordings, then 
withdrawing them, 
the more utter is the 
total snafu.... 

Anyhow, so much 
for intro and sy- 
nopsis. I concluded 
on the basis of my 
own evidence, tac- 
tile and memory, 
that the Olympic re- 
cording I had in 

hand was in fact a reissue of a much 
earlier job done by an elegant but 
short lived company, Unicorn, out of 
Boston. But definitely, Peter Bartók 
had done recording for that label-I 
owned some of the results, though 
not the Brandenburgs above men- 
tioned. And just as surely, it was Han- 
cock who cut the disc masters of part 
of this series. Who else but DBH? 
Curiously, I have not heard from 
either of these gents, and some 
whimsical fluke in my head decided 
me not to call either one of them. As I 

said, I like a mystery. But then came 

AUDIO NOVEMBER,1976 
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KLH Research Ten 
Column Bookshelf Loudspeakers: 

For people who care 
more about music than money. 

You are looking at three pairs of 
truly unusual loudspeakers. From left 
to right, they are the CB -10, CB -8, and 
the CB -6. What makes them so un- 
usual is that each pair is capable of 
reproducing an amount and quality 
of sound that has heretofore been 
impossible to achieve from such 
modest sized devices. They are 
efficient and can be driven effec- 
tively by any reasonable power 
source (the CB -6 and CB -8 need as 
little as 8 watts per channel; the CB -10 
will do quite nicely with as little as 10 
watts per side).Yet all three pairs 
have the ability to handle as much as 
100 watts RMS per channel! Their 
performance is perhaps best charac- 
terized as uncommonly open and airy, 

with notably good bass response. 
Indeed, the CB -8 and CB -10 use our 
famous Megaflux WooferlM; the CB -6 
has a "special six"- a new woofer that 
is easily among the best used in 
today's smaller loudspeakers.The 

CB -6, the smallest of the series, 
delivers about a third of an 
octave less bottom than the 

CB -8; the CB -8 about a third of 
an octave less than the CB -10. 

But all three models share excep- 
tional smoothness and perfect mu- 
sical balance. They also share some- 
thing else.Theyare incredibly 
inexpensive. 

Which can be a problem. Unfor- 
tunately there's a sizeable number of 
people who believe that if a speaker 

doesn't cost a lot of money, it can't 
deliver a lot of sound. But if you trust 
your ears more than your checkbook, 
we suggest you listen to our CB loud- 
speakers soon. We think you'll love 
them and their sensible prices a lot. 

For more technical information, 
visit your KLH Research Ten dealer. 
Or write to KLH Research & 
Development Corp., 30 Cross St., 
Cambridge, Mass. 02139. 
(Distributed in Canada by The 
Pringle Group,Ontario, Canada.) 

111111111111111111111111111111111111111M ® 
KLH Research Ten Division 
KLH Research & Development Corp. 
30 Cross St.,Cambridge,Mass.02139 
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1ER 

YOUR SOUND 
OUR SOUND 

Listen to Frazier loudspeakers * 
. . 

yoú Il hear your kind of sound. 
Sound that flows like silk 
.. sparkles like diamonds. 

Sound that's as crisp as 
a fine autumn day. 

It's our sound; 
crystal clear 

qualities 
that come 

only after years 
of making fine 

loudspeakers 
. sound 

that comes 

om loudspeakers 
here pride of crafts- 
anship is the 

y -word ... super- 
lative sound that 
is only Frazier. 

There is truly a ± . 

Frazier loud- 
speaker for every WEN 
person. 
From our fantastic y 
Super Midget at 
under $60 to our elegant ELEVEN at 
$1,200, you're sure to find a Frazier 
loudspeaker that is perfect for you. 

RAZI£R 
'INCORPORATED 

1930 Valley View Lane 
Dallas, Texas 75234 
Phone 214-241-3441 

*The best kept secret 
in the audio industry 

the letters. At this point, I'd say both 
PB and DBH are not longer de rigeur, 
though it would be nice to chat with 
them. The automated follow up has 

taken care. 
So many strands. First, I note a letter 

from Gregor Benko of the Interna- 
tional Piano Archives. Mr. Benko's 
company is specializing in piano no- 
tables Who have recorded in the past 
and he has a distinguished board of 
officials with him, from Arthur Loesser 
and Alicia de Larrocha (that dynamic 
Spanish pianist lady) to Mrs. David 
Rockefeller and Alice Tully. (If in 
NYC, visit Alice Tully Hall.) Two 
brothers, friends of mine from my 
days of singing in the Dessoff Choirs, 
had as their Swiss father a remarkable 
pianist, Ernst Levy, who did some tre- 
mendous recordings which, not sur- 
prisingly, I acclaimed (as the phrase 
goes) 'way back. I 

did a couple of 
comparative (tape 
edited) radio pro- 
grams that stacked 
Mr. Levy's Bee- 
thoven against Ar- 
tur Schnabel's and, 
if I remember, the 
then young Glenn 
Gould's. Phono- 
montage, direct 
from one to the 
other with com- 
mentary. Now Mr. 
Benko is on the 
trail of the Levy 
recordings and 
wondered wheth- 
er I had in my col- 
lection the origi- 

Daniel W. Doell of Columbus, 
Ohio, wrote me a long letter-he says 

that he owns a Neel recording of the 
same Brandenburgs, Realistic RM 
2200, evidently an album-nobody 
has yet got all six of the Brandenburg 
Concertos on one disc. (More about 
this in a moment.) He says he must 
have bought this recording at Radio 
Shack in Boston around 1961 or 62; 
the discs are hand scratched G9OP 

9456/7/8/9 (that would be four sides) 
and also stamped UNLP 1040 and 1041. 
Ah, ha again-those were the Boyd 
Neel Unicorns I had in my catalogue, 
though the discs hav been "borrow- 
ed" and not returned by one of my 
Bach -loving friends. Also to be noted 
on these Realistic disc are the initials 
PB. Take that, Peter Bartók. The sound 
of the recording (now) is good but 
muffled, says Doell. He adds a new bit 

nal discs, hope- 
fully mint, that I might be willing to 
lend to him. (No, not mint-I played 
them to death. And no, not avail- 
able-I can't find them.) Why this? 

Masters "Misplaced" 
Ah, ha (as I always say)-a clue! Mr. 

Levy recorded for two labels, one was 
Kapp records-was that the Kapp that 
made the famed styli? The other was 
an elegant company named Unicorn. 
One sentence tells all. "It seems that 
the master tapes for the Unicorn and 
Kapp records of Mr. Levy have disap- 
peared." 

Now it just happens, you see, that 
the Boyd Neel Brandenburg Con- 
certos on Unicorn belong straight in 
this same series of master tapes. If a 

first -line pro in the recorded archive 
business can't find those tapes, what 
of the Neel tapes? And now a second 
letter. 

of mystery-" The signal seems to 
have been passed through a filter cir- 
cuit that only lets go when the signal 
gets high and loud." Hmm-shades of 
the old H.H. Scott Dynamic Noise 
Suppressor. Neither Dolby nor dbx, of 
course; neither than existed. And fil- 
tering does NOT sound like either 
Bastok or David Hancock, especially if 
it is audible gating. Wanna argue? You 
can write Mr. Doell, and I guess he 
won't mind, at 1070C Weybridge 
Rd.S., Columbus, Ohio 43220. He also 
notes, I note, that the 1961 surfaces 
are "much quieter than most of the 
records I have bought recently." 
Fighting words, those. 

Then we have Richard J. Hammond 
of Palo Alto. He owns the original 
Neel Unicorns, 1040 and 1041, and sol- 
ves one point for me. They were defi- 
nitely mastered by Bartok; it says so 

on the labels and the initials are on 
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Uncompromised stereo/quadriphony 
-Undeniably Shure. 

Lxd 

MODEL M24H 
STEREO + 

QUADRIPHONIC 
CARTRIDGE 

The new Shure M24H Cartridge offers audiophiles the best of both worlds: 
It is the only cartridge on the market that does not compromise stereo repro- 
duction to add discrete quadriphonic capability. It eliminates the need to 
change cartridges every time you change record formats! This remarkable 
performance is achieved at only 1 to 11/2 grams tracking force-comparable 
to that of some of the most expensive conventional stereo cartridges. Other 
M24H features include the lowest effective stylus mass (0.39 mg) in quad- 
riphony, a hyperbolic stylus tip design, an exclusive "Dynetic"' X" exotic 
high-energy magnetic assembly, and a rising frequency response in the 
supersonic carrier band frequencies that is optimized for both stereo and 
quadriphonic re-creation. If you are considering adding CD -4 capability, but 
intend to continue playing your stereo library, this is the ONE cartridge 
for you. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited SI -IURE 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 

Check No. 43 on Reader Service Card 

AmericanRadioHistory.Com



The 5750 
alternative 

0200 Watts RMS, per channel, 
both channels driven into 4 or 
8 Ohms from 20Hz to 20KHz 
at no more than 0.05% Total 
Harmonic Distortion. 

0.05% IM into 4 or S Ohms 
(signal to noise) greater than 100dB 
plug-in board modules 
forced air cooling 
only 11" deep 
Oweighs less than 42 lbs. 
superb construction using only the 

finest materials and component 
parts 

available in black rack mount (as 
shown) or our traditional satin 
gold and black 

You'd have to look a long time to 
find a power amplifier that delivers 
this much value. 

Scientific Audio Electronics, Inc. 
P.O. Box 60271, Terminal Annex 
Los Angeles, California 90060 
Please send me the reasons (including available 
literature) why the SAE 2400 Professional Amplifier 
is the "5750 Alternative." 

NAME 

ADDRESS 

CITY --STATF 7IP 

the discs; whereas 1042, next in the 
series, was Boyd Neel Mozart, master- 
ed (as I wrote, before) by Hancock. 
Mr. Hammond adds some bio materi- 
al. He thinks that the playing group 
that did the Unicorns was a later or- 
chestra, not the original Boyd Neel 
group that recorded for Decca in Eng- 
land (I guess my early Neels must have 
been Deccas). He says Neel emigrated 
to Canada after WW II and the English 
group was taken over by Thurston 
Dart. Yep, Check! I have L'Oiseau - 
Lyre recordings (Decca) by the Boyd 
Neel Orchestra under Dart. Later it 
became the Philomusica-that name I 

remember too. Neel, Mr. Hammond 
says, was originally a medical man and 
reverted to that profession during the 
big War. Interesting. 

Editors' Additions 
And so the evidence trickles in. 

Hey, how's this! A letter from our ex - 
Editor and still -contributor, George 
W. Tillett, who is, of course, British. 
(Didn't you know?) George is in Flor- 
ida, as is ex-Editor/Publisher C.G. 
McProud. Seems that Mr. Til- 
lett-George, pardon me-was an of- 
ficial at Decca ("C. E.") and in the late 
fifties the early Neel recordings were 
still selling well, though the String Or- 
chestra under Neel's name had been 
disbanded several years before. Now 
those records must have been at least 
in part either from 78 originals or the 
78s themselves? I persist in my memo- 
ry of a batch of Boyd Neel shellacs, 
which is now lost somewhere in my 
attic. Decca (London) went over to LP 

very early, late '49 as I remember or 
thereabouts; but the famed ffrr wide 
range recordings first appeared on 
shellac 78s, as very few people re- 
member. I think maybe George is a bit 
off on that disbanding, wouldn't you 
say? Not disbanded but taken over, at 

first under Neel's name, and con- 
ducted by Dart. Not that it makes 
much diff.; orchestras come and go, 
not necessarily in line with their 
names. How many different Columbia 
Symphony Orchestras were there, in- 
cluding Bruno Walter's and Stra- 
vinsky's and-? Matter of con- 
venience. George thinks that Neel set 
up another group in Canada with a 

name such as "The Arcadians." Well, 
that sounds Canadian, all right. But 
what of the Brandenburgs done for 
Unicorn of Boston, U.S.A.? Mr. Ham- 
mond (above) thinks that this group 
used some British and some American 
soloists, though how he knows this he 
does not say, nor do I deny it-how 
could I? I wasn't there. 

You will remember that I was be- 

mused by the problem of Neel's age. 
If he made shellacs that I bought 
when I was a youth, then he is defi- 
nitely no chicken right now, and in- 
deed, I suggested that in order to 
have done a brand new recording, 
such as his Olympic album seems to 
be,he would have to be at least a Sto- 
kowski. (At last count, Stokowski was 
approaching the mid 90s and still op- 
erating.) No youthful, longhaired 
conductor, Neel! George Tillett says 

Neel visited Decca in 1958, went back 
to Canada "and dropped out of 
sight." 

Dear me, George, not quite that. 
The very nicest letter I received in all 
this correspondence is one I am going 
to take the liberty of quoting. 

Dear Mr. Canby. I don't know 
why you think I am so old and de- 
crepit!! I play tennis 3 times a week 
and can beat all my students at 
squash. Yrs, Boyd Neel 

So the automated follow up has 

pinned down our conductor-via 
himself-if not by any means all the 
interesting details concerning those 
Unicorn tapes, presumably, maybe, 
lost?-the discs, or some discs, re- 
appearing first in the early sixties and 
then again, on Olympic, this last year. 
On that score I give you a final mys- 
tery, and this one provided by Mr. 
Neel himself, to my astonishment and 
almost disbelief. Some readers may 
have seen an account of this in anoth- 
er journal; I hadn't. 

Musical Manipulation 
It seems that those Olympic discs, at 

least according to the conductor who 
did the music, have had their tempi 
altered from the original (but not 
their pitch, which is precisely OK) 
-by as much as two or three minutes 
a concerto, that is, a half side more or 
less. That's a lot. Mr. Neel had asked 
for an explanation, had received 
none, and proceeded to disown the 
first three concertos as "a complete 
travesty of my original recordings." 
The other three concertos mysti- 
fyingly (he says), were untouched and 
are OK in tempo. 

How strange. Neel had not known, 
and many of our readers may not 
know, that one can indeed alter the 
pitch of a piece of music without 
changing the tempo, or the oppo- 
site-raise or lower the pitch at the 
same tempo-by one or another of 
the various ingenious sampling de- 
vices that have been around now for a 

number of years (but not back to the 
early sixties, I think). The first such 
machines were mechanical, with 
whirling tape heads that took gradu- 
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THE COST/PERFORMANCE EA,UATION: 
HOW MUCH TAPE RECORDER IS ENOUGH? 

Essentially, a tape recorder is a machine you can 
use to capture your talent and faithfully reproduce 
it. Practically, the more you make demands on a tape 
recorder, the more demands it can make on you. 

Put another way, a tape recorder can be your 
wings or an anchor. It can work for you or it can 
work against you. 

At $1,299.95 the investment you make in the 
Dokorder 1140 gets you a partner instead of a handi- 
cap. Compare what it does to what it costs and you 
won't find a better tape recorder anywhere. 

The 1140 lets you concentrate on your music as 
art. Much of the concern you have about your music 
as signal is handled for you automatically. 

The 1140 has logic circuitry that takes care of get- 
ting you in and out of Sync and in and out of Source 
automatically. It makes knowing where you are in 
multi -track recording a whole lot easier. 

The 1140 also has an automatic cue -up function, 
called Program Memory. Once it's set up, the Pro- 

gram Memory automatically brings you back to the 
beginning of material and either stops or plays it 
again, depending on what you tell it. 

The transport controls on the 1140 are digital 
logic -operated so you can go from one mode to 
another directly except in Record and there is a 
motion sensing system which lets you go into play 
from fast forward or rewind when the reels stop. 

Bias controls are up -front on the transport and 
there is a built-in pink noise generator which sup- 
plies a test signal to each channel. This unusual 
device makes biasing simple but extremely accurate. 

There is a lot more hardware to the 1140: peak 
level indicators, discrete playback and record ampli- 
fiers, 62 -Volt record drive circuit, wide band sync 
response, etc. 

All to make it easier to put music on tape. 

DOKORDER 1140 
5430 Rosecrans Avenue Lawndale, CA 90260 
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ated samples from the original and 
magnetically spliced them together in 
a new chain, either shorter (by ex- 
cising tiny bits) or longer (by over- 
lapping part -repeated segments). 
Gotham Audio, in New York, handled 
one-and alas I forget its trade name 
and can't phone in at the moment, 
being definitely elsewhere. They 
might even know who did the 
job-but probably wouldn't tell you 
without consulting lawyers right and 
left! It's a complicated world. 

I played with that German machine 

at length, and it was absolutely aston- 
ishing. It could speed up or slow 
down anything to a huge degree and 
in the lesser stages with very little au- 
dible distortion or added noise; also 
change pitch by an outlandish 
amount. For timing a piece of music 
to fit a time slot-say a few moments 
shorter, or longer, invaluable. If the 
conductor of the music or the per- 
former goes along. Maybe Olympic 
just didn't think it really made that 
much difference? If so, they don't 
know their musicians. Anyhow, clear - 

THE EQUALIZATION LEADER... 

WHY? Because WE CARE about HOW an equalizer does its job BEST! 

That's why we provide our customers with our exclusive... 

10 -POINT "TOTAL -SYSTEM EQUALIZATION" 

YOU NEED MORE THAN JUST AN EQUALIZER ... FOR 

OPTIMUM EQUALIZATION BENEFITS, HERE ARE THE TEN 
ESSENTIAL ELEMENTS YOU NEED: 

t YOU NEED VISUAL ZERO -GAIN LEVEL INDICATION: SOUNDCRAFTS- 
MEN provides combination zero.gain 

controls 
with LIGHT EMITTING 

OIODE indicators to show when exact zero-gai is accomplished. Ad- 
justing the zero.gain controls tor equal L.E.D. intensity assures you of 
input vs. Output level matching. 2000 

NEED FULL -SPECTRUM BOOST OR CUT CONTROLLABILITY: 
cOUNol 

over 
r the 

full'o 
gain" 

spectrum 201t 
povides an 

to 220480 Hz on each channnal 

18 
el gel ouer 

for instantaneous input-output zero.tl lstortion signal matching. 

YOU NEED AUTOMATIC/CONTINUOUS OUTPUT -OVERLOAD WARN - 
SIGNAL: SOUNDCRAFTSMEN'S 2 top L.E. D.'s glow brightly, (bot. 

YOU YOU NEED AN ACCURATE, EASY - 9 TO -USE INSTRUCTIONAL TEST 
RECORDING FOR ENVIRONMEN- 

TAL EQUALIZATION: SOUND - 
CRAFTSMEN includes Test 

Record recorded and de- 
signed exclusively for 

SOUNDCRAFTSMEN equals. 
zers. Without any expensive 
test equipment or technical 
knowledge, you can quickly 

tune the acoustics of your 
room. just by following the 

announcer's step-by-step 
directions. 

"THE PERFECT PRE -AMP" 
tor all the great new Super -Power amps - 
rated "State -of -the -Art' and "Best -Buy" 
In magazine Test Reports. PE2217 has ALL 
RP2212 features, PLUS 4 separate phono 
preamps, 3 -tape dubbing/patching, front 
tape in/out, etc. 

PE2217 (IRackCMounts) ` $529.50 

tom L. E.D.'s off), if output voltage is boosted excessively, thus elm. 
Prating the danger of distortion and/or damage to related equipment 
resulting from the high voltages that can be generated by any fine 
equalizer. 

4 YOU NEED A POSITIVE METHOD OF READING 1 dB SETTINGS ... 
5 YOU NEED AT LEAST 24 dB TOTAL CONTROL OF EACH OCTAVE .. 
6 YOU NEED A UNIT THAT WILL ADD ZERO NOISE AND DISTORTION: 
SOUNDCRAFTSMEN'S signal-to-noise and distortion performance fig- 
ures are far superior to most high fidelity components. SOUNDCRAFTS- 
MEN products are used in professional broadcast and recording 
systems, assuring you of completely noise.free and distortion tree 
integration into your system. 

%YOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL "EQ" CURVES. 

8 YOU NEED THE ABILITY TO EQUALIZE TAPE RECORDINGS... 

YOU NEED A MEMORY SYS- 
TEM FOR "EQ SET -RESET 
REFERENCING": SOUND - 
CRAFTSMEN provides you with 
a quantity of "COMPUTONE 
CHARTS" for recording the ex- 
act setting of each octave con 
trol for future reference and 
resetting. Automatic "Instant - 

Memory Programming" is read- 
ily available by cutting off the 
"Computane Chart," holding 
against front panel, and mov- 
ing up knobs into position. 

r. 34 11 t t a 

Mimeses eimme 
1 

GUARANTEED SPECIFICATIONS 
FREQUENCY RESPONSE: ±0.5 u)) 20.20,480Hz 
THD: Less than .1% @ 2 v., Typ: .05% @ 1 v. 
S/N RATIO: Better than 106 dB @ full output. Bet- 
ter than 96 dB @ 2 v. RMS. FILTER TYPE: Toroidal 
and Ferrite -core. INDIVIDUAL OCTAVE -CONTROL 
RANGE: Minimum =12 dB (Typ. =14 dB), each oc- 
tave centered at 30, 60, 120, 24-0, 480, 960, 1920, 
3840, 7680, and 15,360Hz- 

RP2212 (Includes Cabinet or Rack Mounts) $369.50 

RP2204 (Same as 2212, except no LED's) $329.50 

2D 12A (Same 
as 2212, except no LED's and , ay 50 Tape EQ thru rear panel patching) - 

FREE 
THE "WHY'S AND HOW'S 

OF EQUALIZATION," 
an easy to understand explanation of 
the relationship of acoustics to your 
environment. This 6 page booklet 
also contains many unique ideas on 
"How the Soundcraftsmen Equalizer can measurably 
enhance your listening pleasures-" "How typical room 
problems are eliminated by Equalization," and a 

"10 -point selfrated Equalization Evaluation Check - 
List," plus Specs and Reviews. 

IO® 

( ease [orte61efe7( 1721 Newport Circle, Santa Ana, California 9 705 ron mom Of TAILED INFORMxr ON, cin PI PM CARO 

ly the tempo changes were made, if 
they were made, in order to accom- 
modate the music to the disc para- 
meters in the recutting, which may 
have been somewhat different from 
Unicorn's, 'way back. Reasonable 
thought, as far as engineering is con- 
cerned. But music? It all depends. 

A few years ago I heard the first all - 
electronic logic/computer type ap- 
paratus, to accomplish the same thing. 
It was awful-that is, for music. Lo -fi, 
and with a horrible saw -tooth back- 
ground buzz. Never could have used 
that thing on any music at all. The cur- 
rent theory goes that for speech work, 
deaf people, learning problems, the 
speeding up of too -slow public 
speeches (is that a good idea!) and a 

whole complex of language teaching 
usage, this lo -fi "speech quality" 
sound will do just fine. I have always 
deplored this attitude, which has 

been taken for granted for decades in 
vast areas of education, children's en- 
tertainment, and sound -orientated 
speech research. Now, with the easy fi 
we can accomplish, I find it plain out- 
rageous. I visited a children's disc out- 
fit a few years ago and was stunned at 

the dreadful quality of the speech 
recording they promoted. There is no 
reason at all now why speech should 
not be subject to every bit of "fi" that 
counts, in every way equal to that 
which we apply to music. And I say 

this even if I am a musician.... 
Anyhow, I hear there is a much im- 

proved logic for this pitch/speed al- 
teration now which might allow a rea- 
sonable fi if applied to a recording of 
music; but I know for a first-hand fact 
that the old, bulky, cumbersomely ex- 
pensive mechanical pitch/speed con- 
verter did a superb job and could well 
have been used in those Neel Olym- 
pic recordings if the pitch was indeed 
altered, and who are we to doubt it. 

So much for automated follow up. 
More questions than answers? Of 
course! That's the kick of it. If Neel's 
tempi were altered, for instance, 
wasn't it done from the original mas- 
ter tape, or reasonable copy thereof? 
Therefore-did the Neel Unicorn 
tapes survive, all those years, have the 
Levy tapes (above) disappeared and 
are they hopelessly lost? Does Olym- 
pic maybe have Levy somewhere in its 
store room, maybe without even 
knowing it? These catalogues are of- 
ten bought and sold in bulk, to be 
plowed through at leisure. One often 
gets a lot for a song, this way. But the 
process can be legitimate if it is legal, 
and surely helps keep our huge sonic 
"legacy" alive for a few more years. 
Definitely not better dead than alive. 
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The Sensuous Speaker. 
Yamaha's new two-way beryllium dome 
NS -500. 
A very rennsive speaker with a rich, 
luscious scrum-. A deeply involving sound. 
Highly def red, finely detailed. 
The NS -530 is created from the same 
advanrerl beryllium technology that's 
made Yarral-a s revolutionary NS 1000 
Series sneake-sr in the eyes anc ears of 
many at li. averts, the highest standard 
of sotmc act -ac.. (Specific benefits of 
Yamaha's herAl:urn technology have been 
docun-ertec _a a paper presented to the 
52nd i2.rn.ertian of the Audio Engineer- 
_ng Societe.) 
With tieNS-5 i0, you get all of be-yllium's 
advan-ages (transparency, detail, and lack 
of cisbrior shat go beyond the best elec- 
trostatic sgeail-e-s) but at a price roughly 
hall that o t_te NS -1000. Only 5500 the 
pair, suggest& retail price. 

The joy of beryllium. 
The ideal d ne material for a high fre- 
quency driller must respond ins=antly to 
changes ir arplitude and frequency of 
the inpu: 4gnal. Sp the ideal dome mate- 
rial mass be F_rtually weightless as well 
as extmenel f r_3id. 
Beryll _um is the 1 ghtest and most rigid 
metal -crrow i 3s dlensity is less than two- 
thirds that nt commonly used aluminum, 
and its -igid lì is almost four times as 
great - tium preventing dome deformation 
and ccnsegae-t d stortion. What's more, 
ber,lliùn's sourd propagation velocity is 
twice that o: alminum. 
The teryl iu_nn dome found on the NS - 
500's high E equenvy driver is the world's 
lightest - abcut half the weight of one 
petal of a small sweetheart rose. Which 
is cne o'' the reasons for this speaker's 
exceptiona sensitivity and response. And 
for :Us sensx>_ei sound. 

1 closer look. 
To be able to offer the sophistication of 
beryllium al a more affordable price, with - 
:Jut sacrificing quality of performance, 
Yamaha desig-ted the NS -500 as a two- 
way bass reflet system. 
This gives the NS -500 a trace more emo- 
tion at tie lag erd than the resolutely 
objective I`3 1030 But it also gives the 
NS -500 arc re efficiency (91dB SPL at one 
meter with nn_ watt RMS input . Which 
means ymc ecnt nave to inves: in the 
highest noaered amplifiers or receivers 
is crder tc chive -he NS -500 tc its full 
rated cutput. 
Foranoptimuri match with the berg lium 
_weeter, Yana -_a developed a very light, 
very r gil ` sz ll" -woofer. And a special 
:erne-ica1N-sealed air core LC c-ossover 
--with a pane -EL- selected 1.8kHz c-ossover 
oint. 
As a iesul: MI these design parameters, 
the NE -MC boasts an insignificar_t 0.03% 
THJ be our .5-0 dl SPL, from 40 Hz to 0 kHs, ma-cing -t he perfect complement 

-o Yamaha's state -of -=le -art low distorton 
electronics. 

lnderneat-i the sleek ironolithic styl-ng 
of its solidly crafted onclosures, the NS - 
500 s file of many efc=usive Yamaha 
teatu-es and distinctive Yamaha touches 
of craftsmanship. 
3ut b fully appreciate. he beauty of -he 
NS -500, you really showier visit your 
Varna -ha Audio Specia_ty Dea er. 
Whirr brings us to scrteth ng else. 

Something Pardee t lam just 
another speaks- pamphlet. 

Yamaha's Reference -rr1)ccie of Spea!er 
Systems is a very th_r-eign guide enc 
passing all aspects d speaker des gn, 
nerfcrmance, and e-alaation. Starting 
with a detailed explanation of spea-cer 
design principles, :he d:scassior- then 
-urns to a solid base if nkjec tive criteria, 
written in easily uncerinod language to 
help you properly evahte any speaker 
ni any listening envircn_ uerc. Already a 
much sought-after reference work ama ng 
audit professionals, Yamaha's Refere íce 
Yant'book of Speakes Ste mr is avaaaple 
at your Yamaha Aul o Specialty Dealer. 
At $5.00 a copy, it's. -ue 1 we rth the täst. 
3owever, J you clip oar tale coupon in -he 
bottom corner of this page take it to your 
Yamaha Audio Specialty Dealer and hear 
a demonstration of the euelirg NS -50C or 
any ether Yamaha speaker. the book is 
yours for half the price. 
And _f you're not familiar with the na -re 
of yc ur local Yamana_ Audio Specialty 
Dealer, drop us a lire. In :um, we'll also 
send you a free prep-int of the Audio 
3ngineering Societ,r Paper on Yamaha 
beryIiurn technology lieitioaed above_ 

This coupon is vvo-th 62.50 off 
the S5.00 suggestel retail price of 
Yamaha's Refers handbook of 
Speaker Systems, when presented to 
ary participating \amaha audio 
dealer, with a deurorstrat on of an- 
Yamraha speaker syzierr. 
Offer expires March 11 

P O. Box 6600, Bte2s ?ark CA 90622 

ec n _:.er,errice ar 
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Bert` Whyte 

the scenes 
Behind 

Last month I reported on my visit to 
Decca Records in London and to the 
Decca cassette duplication facility in 
the village of Bridgenorth some 140 

miles north of London. At the con- 
clusion of my column, I described the 
listening test set-up by engineer John 
Baxter at the Bridgenorth plant, 
wherein one could switch between 
the stereo disc, the running master 
(from which the cassette is dupli- 
cated), and the production cassette of 
the same program. Now, on with the 
tests and the story. 

Needless to say, levels between 
the three sources were precisely 
matched, as was synchronization of 
the signals from the playback ma- 
chines. The disc was played with a 

Shure V-15 Ill phono cartridge into a 

Quad preamplifier. The running mas- 
ter and the production cassette were 

16 decoded through a Dolby 505 B Type 
unit. Quad amplifiers were used along 
with large Tannoy speakers. 

On initial listening tests, switching 
between the three sources didn't re- 
veal any readily apparent differences 
iii sound quality. Even with more ex- 
tensive and detailed listening, it was 

obvious that the differences which 
were perceived, were fairly subtle. Of 
course, the occasional tick and pop of 
record noise was a give away that I 

was listening to a disc. Difference be- 
tween the running master and the 
production cassette were well-nigh 
imperceptible-the former perhaps a 

shade cleaner, with a smidgin less 

noise. I think it is fair to say that the 
cassette is virtually a sonic mirror of 
the running master. Very careful com- 
parison of the sound of the disc versus 
the cassette indicated there were 
some small variations in dynamic 
range, frequency response, and 
equalization. At this point I want to 
briefly discuss some aspects of disc 
cutting and tape processing. 

I have noted that in Decca's case 

the stereo disc is made from the cut- 
ting master and is a second generation 
product. In the transfer from tape to 
disc, there are certain basic restric- 
tions in disc cutting technology that 
must be considered. This is achieved 
by a complex juggling of the inter- 
related factors of low -frequency re- 
sponse, dynamic range, running time 
of the side, and the electromechanical 
characteristics of the cutter head. 
Contrary to the propaganda about 
discs having a dynamic range of 70 dB 
(on lacquers, yes), under the best of 
circumstances a disc with a dynamic 
range of 55 dB is very good indeed. 
More often than not, the actual dy- 
namic range is appreciably less than 
this. Sad to say, but in the quest for 
high record levels many companies 
deliberately roll off bass response be- 
low 50-55 Hz. Those who con- 
scientiously try to 
extend low fre- 
quency response 
down to 30 Hz are 
faced with side tim- 
ing problems and 

coping with the energy and wide ex- 
cursions of the cutting stylus at those 
low frequencies. Even with the aid of 
the automated controls for variable 
pitch and depth on the cutting lathe, 
dealing with all these variables is no 
mean feat. In spite of these problems 
and restrictions, the modern stereo 
disc is generally considered as the 
closest approach to the high fidelity of 
the original master tape. 

Cassette Considerations 
While the running master is made 

from the cutting master, since it is to 
be used for the production of cas- 
settes, it is slightly modified to cope with 
certain problems of this medium, as 

well as to take advantage of other fac- 
tors. For example, running time is not 
a concern, since on a tape there ob- 
viously can't be any inner groove dis- 
tortion. With proper equalization, 
low -frequency response is easier to 
achieve on a tape. On the other hand, 
the narrow tape width and slow speed 
of the cassette limit its dynamic range 
and signal-to-noise ratio. Lack of 
headroom makes the tape prone to 
saturation with the subsequent easily 
discernible distortion. Thus, under 
"best case" conditions, the dynamic 
range on a cassette is held to about 
40-45 dB. In order to stay within this 
range and to help avoid tape satur- 
ation, some mild compression is used. 

I've gone into all this discussion, in 
explaining that in these A/B com- 
parisons between the disc and the 
cassette, the cassette seemed with 
some program material to have a bet- 
ter balance and overall frequency re- 
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Celestion and Decca 
A century of leadership bridging audio's two widest gaps 

Celestion UL8 

Widest gap number 1: Between the signal at your 
amplifier's output and the sound you hear. The 
loudspeaker must fill this gap via mechanical 
translation. The vibrating element of every speaker 
possesses mass and inertia-and will therefore by 
definition be an imperfect reproducer. This is why 
loudspeaker distortion, frequency and transient 
response specifications are much poorer than those 
of good amplifiers. 

Celestion's 52 years of building nothing but 
speakers has evolved an integrated design approach 
which bridges this gap to an extent few other 
companies can match. First, Celestion system 
engineers design a complete speaker system, 
juggling all variables including driver design. Next, 
Celestion component engineers design the drivers 
to fill system engineering's requirements. In most 
speaker companies, designers must compromise 
insofar as they must make do with commercially 
available drive units. By designing and building 
their own drivers to precisely meet the demands of 
any particular application, Celestion engineers 
dramatically reduce compromise other designers 
must accept. The result is maximum possible 
performance for given size and price ranges. 

From Celestion's UL6 winning the 5th Japan 
Stereo Components Grand Prix contest, to the 
Celestion "Power -Range" models used by the 
Beatles, to the Ditton 66 studio monitors of the 
Olympic Radio and Television Organization, 
Montreal /76, people who know how to best bridge 
the speaker gap-insist on Celestion. 

Decca MKV1 Gold Elliptical Cartridge 

Widest gap number 2: Between vinyl record 
grooves and the signal at your phono preamp's 
input. Like the vibrating element of every speaker, 
the phono cartridge, stylus and tonearm possess 
mass, inertia and friction-and can thus approach 
but not attain correct translation of what is really 
recorded on the disk. 

From Decca, the world's most experienced 
producer of high quality phonograph records, 
comes the world's highest fidelity means of playing 
them: the Decca System. Consisting of: 
1) Decca London MKV1 Gold Elliptical or Plum 

Spherical Cartridges employing Decca's 
legendary "Positive Scanning" system. 
Featuring lower stylus mass, higher compliance, 
lower tracking force than the Decca MKV series. 
Decca MKV1 models offer the best transient 
response of all cartridges-regardiess of price. 

2) New Decca International Arm. Magnetic 
antiskating and damped unipivot jewelled 
bearing of original international Arm, plus 
several modifications and improvements. As 
close as you can get to zero friction and zero 
groove pressure unbalance. 

3) Decca Record Brush and Record cleaner, "dry 
clean" devices utilizing Decca's unique 
conductive micro -fiber to clean records and 
drain static without the destructive properties 
liquid cleaners exhibit on cartridges and 
records. Designed especially for Decca's state- 
of-the-art MKV1 cartridges. 

Bridge the phono gap and hear what is really on your 
records-insist on Decca. 

Sole North American Distributors. 
ROCELCO INC., 160 Ronald Dr., Montreal, Canada H4X 1M8 Phone (514) 489-6842 
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THE AUDIO AMATEUR is a quarterly 
for the enthusiast who enjoys hands-on 
work in building or customizing his 

audio equipment, or technical savvy 

about his hi fi gear. 

TYPICAL ARTICLES: Octave 
equalizers, Transmission line 
loudspeakers with 8" to 24" drivers, 
Electrostatic speakers with a 900 Watt 
direct drive amplifier, Mixers, preamps, 
parametric equalizers, stock equipment 
modifications for Heath and many 
Dynaco units. Completely tested circuits, 
construction aids, etched circuit boards, 
parts sources. 

READERS SAY.: "A hit here at WLWT 
Television... provided several useful ideas 

for our engineers " "...Cannot praise you 
enough for your understanding of just 
what it is audio enthusiasts with limited 
know-how yearn to do." "As an audio 
technician I have found TAA one of the 
best sources for technical help in the 
audio field... " Craig Stark of Stereo 
Review says: "Those interests of the 
'home constructor' The Audio Amateur 
serves are... absolutely top quality. The 
magazine is, I think, the only American 
publication devoted to the really serious 
audiophile constructor. " 

DEPT. A 

P. O. BOX 176, f e Q 
PETERBOROUGH a I an- 
N.H. 03458 U.S.A. 

SL 

Check here for free prospectus. 
131 enclose $9.00 for 4 quarterly issues. 

Ell enclose $25.00 for twelve issues. 

NAME 

ADDRESS 

CITY STATE 

ZIP CODF. 

Please allow six weeks for delivery. Rates 
above are for the U.S.A. only. Rates for 
other areas available on request. 

Check No. 5 on Reader Service Card 

sponse than the disc. In several in- 
stances, the bass response on the cas- 
sette was demonstrably superior to 
that on the disc. "Heresy," say you 
unbelievers? I'm just reporting on 
what I heard! Of course, these cas- 
sette productions were sonically "tai- 
lored" for this medium, but it shows 
that you can't just automatically as- 
sume that cassettes, even of this quali- 
ty, are inferior to the stereo disc. 

After the listening tests, we went 
into one of the old wards which was 
being used for cassette assembly. Lo- 
cal Bridgenorth girls were welding 
cassette halves, while others were us- 
ing a machine which accepts the 14 - 
in. recorded tape "pancakes" from 
the duplicating slaves and winds each 
program, complete with leader tape 
at each end, into the cassette shells. 
Several girls were employed in taking 
random samples of cassettes and 
checking them with headphones for 
quality and to make certain that the 
proper program was being processed. 
In still another section, labels were 
automatically affixed to the cassettes, 
after some girls had checked program 
against labels. Finally the cassettes 
were inserted into their cases, shrink- 
wrapped, and in various quantities 
put into shipping cartons. One special 
section handles London/Decca mul- 
tiple cassette sets. These include oper- 
as and such items as the nine Beetho- 
ven Symphonies, the five Prokofiev 
Piano Concertos, etc. These are placed 
in cases which open like a book and 
can contain up to four cassettes plus 
applicable librettos or program notes. 
It is deluxe packaging and evidently 
quite popular. 

Before leaving Bridgenorth, I want 
to once again bring up the subject of 
modulation noise in cassette record- 
ings. I think it is altogether remark- 
able how free the London/Decca cas- 
settes are from this sonic plague. 
have now listened to some 30 -odd 
productions and have encountered 
just the slightest trace of it-for a brief 
period-in only three of the record- 
ings. How have they managed to cope 
so successfully with this problem? 

Modulation Noise 
The main thing, of course, has to be 

the type and quality of the duplicating 
tape. I have just read an Ampex report 
on modulation noise in tape, and after 
much research into coating thickness, 
base thickness, solvents, binders, 
and methods of oxide milling, 
along with the viscosi- 
ties of pigment dis- 

persion...all of these turned out to be 
negligible factors. Among the things 
they did find significant is that mag- 
netic orientation of the oxide particles 
with their long axis aligned in the di- 
rection of tape travel affords a 3 -dB 
improvement in modulation noise. 
Even more important is the calen- 
dering process and most specifically 
the type and construction of the cal- 
endering roller. Calendering tape 
produces a smoother finish to the ox- 
ide layer and a more even density of 
magnetic particles. The Ampex 
people found that irrespective of such 
aspects as heat and pressure, if the 
roller was a composite type-made up 
of layers of different materials-the 
non -uniformity in roller hardness 
caused oxide density variations. If the 
roller was homogenous, i.e. made of 
one type of material, calendering was 
uniform and improvements of as 

much as 12 dB in modulation noise 
were noted. Decca uses both BASF 
and Memorex tape. I remember from 
my visit several years ago to the BASF 
tape manufacturing plant in Wilstadt, 
Germany, that their tape was particle 
oriented while still in the wet stage on 
the coating base. I can't say what kind 
of calendering roller they used, but I 

suspect it was the homogenóus type. 
Memorex evidently used similar tech- 
niques. Thus, with the uniform densi- 
ty of the tape and Decca's proprietary 
method of ensuring a very tight head 
wrap on their duplicating slaves, they 
appear to have licked the curse of 
modulation noise in their cassettes. 

Before getting back to London and 
my visit to the Decca recording studi- 
os, I want to give you the results of 
some tests of signal-to-noise ratios on 
the London/Decca cassettes which I 

conducted when I returned home. 
Decca encodes all of their cassettes 
with Dolby B noise reduction, which 
in general should ensure low levels of 
tape hiss. But there are variables in- 
volved in the tapes, and people vary 
in their sensitivity to tape hiss. As a 

playback system I used a Yamaha 

AmericanRadioHistory.Com



Nikko's dedication and your patience are now rewarded. 
The people at Nikko have a very unique philosophy about 

the way they produce and market audio products. 
It starts with producing only state-of-the-art components, 

the testing of every unit before you buy it, a three-year parts 
and labor warranty* and conservatively rating every specifi- 
cation. Only in this way do you reap the benefits of true per- 
formance. Nikko now presents its finest discrete matched 
components: the Alpha -1 power amplifier has a three -stage 
Darlington direct -coupled OCL pure complementary circuit, 

Alpha -1 specifications 
Continuous power output of 220 watts per 
channel, both channels driven from 20 to 
20kHZ into 8 ohms with no more than 0.08% 
total harmonic distortion. 
Intermodulation distortion: 
Frequenc¿ response: 
Input sensitivity/impedance: 
Signal-to-noise ratio (I.H.F.). 
Dimensions: 
Price: 

no more than 0.08% (at rated output) 
10 Hz-100kHz +0d8 -1dB 
1V/50Kohms 
100 dB 

7" high, 111/2" deep, 19" wide 
$599.95 

Specifications for Alpha -1 and Beta -1 are 
subject to change without notice. 

large electrolytic capacitors (33,000 mF), Nikko's exclusive 
circuit breakers and a rack mount design with optional side 
panels. 

A matching Beta -1 "FET" preamplifier features high - 
voltage FET circuitry, three -stage direct coupled with two - 
stage differential amplifier, and a number of useful features, 
including a phono impedance selector and tape monitor 
(play 1, play 2, dubbing 1 to 2, dubbing 2 to 1). Beta -1 is also 
provided in a rack mount design (shown stacked atop Alpha -1). 

Beta -1 specifications 
Input Sensitivity. Phono 1 & 2 

Tuner 
Aux 

Input Impedance: Phono 1 & 2 

Aux Tuner 
Total Harmonic Distortion: no more than 

Signal-to-noise ratio (I.H.F.): 

Frequency Response: 

Phono Overload Level: 
Output: 
Power Consumption: 
Dimensions: 
Price: 

Phono 1 & 2 

Aux 
Phono 1 & 2 

(RIAA equalization) 
Aux Tuner 20-20kHz `-0.1dB 
400mV RMS N 1kHz 
1V rated, 10V max. 
120V 25VA 50/60 Hz 

2'/" high, 11i, " deep. 19" wide 
$299.95 

2mV 
100mV 
100mV 
22K/47K/100Kohm 
50Kohm 
0.015%(ot rated 

output) 
72dB 
100dB 
30-15kHz ±0.2dB 

<<jV)iKKO 
Nikko Electric Corp. of America 

16270 Raymer St., Van Nuys, Calif. 91406 
In Canada: 

Superior Electronics, Inc., Montreal 

*See the warranty card 
with the product for full details. 

The above prices are shown for informational purposes only. Actual retail price will be set by the individual Nikko dealer at his option. 
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TC800GL cassette deck feeding into a 

Mark Levinson LNP-2 pre -amp, a Lux - 
man 4000 power amplifier, and a pair 
of Duntech DL -15 loudspeakers. I 

should add that I used the cassette 
deck's own integral Dolby B system, 
but also used a Dolby 505 B Type unit. 
The Yamaha deck was selected not 
only for its excellent motion, but also 
because playback levels can be set on 
the meters, which happen to read 
down to -40 VU and up to +6 VU with 
a red LED indicator at +4 VU. Mr. 
Haddy had kindly given me a BASF 

DIN "Bezugsband" alignment cas- 
sette, (a very handy item that costs 
over $50) and my deck checked out 
within a few dB all the way from 31 Hz 
to 10 kHz. I used Dolby Labs level set 
cassette to line up playback on the 
Dolby 505 unit. 

Hiss Levels 
I played quite a number of the Lon- 

don/Decca cassettes to gain an overall 
impression of noise and then chose 
#SPC5-21148, which combines an ex- 
cellent recording of the Tchaikovsky 
Piano Concerto by pianist llana Vered 
with a stunning rendition of a piano 
transcription of Stravinsky's Petroush- 
ka, for test purposes. 

Using a General Radio sound level 
meter, I placed myself 15 feet on axis 

between the loudspeakers and set 
playback levels so that the meter reg- 
istered a peak of SPL of 88 dB on the 
"slow" C scale on the loudest for- 
tissimo passages. At this level, there 
was a barely perceptible trace of tape 
hiss in the quietest pianissimo pas- 
sages. With the masking effect of lev- 
els above pianissimo, there was no au- 
dible tape hiss. Some people would 
feel that 88 dB SPL at 15 feet is quite 
loud, but such is the dynamic range 
on the cassette that the pianissimo 
sections are really quite low level. For 
better dynamic range and a height- 
ened sense of realism, I increased the 
level to peak at 96 dB SPL. At this level, 
there is a tape hiss evident in the pia- 
nissimos but certainly not an ob- 
jectionable amount, and here again 
the masking effect of higher levels 
helps out immediately. Those equip- 
ped with the Phase Linear auto -cor - 
relator will find that it removes the 
thin veneer of hiss very nicely. In fact, 
this is when the auto-correlator is at 
its best...removing small amounts of 
hiss from material which isn't grossly 
"hissy" to begin with. For those not so 

equipped, at the Decca studios I saw 

and heard a "black box" proprietary 
single -pass noise reduction system, 
which worked quite effectively with 
no audible degradation of sound. This 
is to be used with older tapes, in- 
cluding Dolby, and perhaps even with 
new recordings. As with other record 
companies who Dolbyize their cas- 
settes some of the old productions 
were made at a time when tape oxides 
and tape machine S/N ratios weren't 
as quiet as they are today. Used with 
new recordings, this "black box" 
should ensure really quiet recordings. 
I should point out that the perception 
of tape hiss can be heightened by the 
mid- and high -frequency peaks in a 

room, and needless to say, many 
speakers have response peaks which 
exaggerate tape hiss. With the Dolby 
505 tracking on the nose, and my very 
flat playback system, even when am- 
bient levels in my listening room 
reach below 40 dB about one o' clock 
in the morning, on average, tape hiss 
is not obtrusive. Summing up my 
overall attitude towards these new 
London/Decca cassettes, I'm bound 
to say they make a very strong chal- 
lenge to the stereo disc. Most of the 
recordings are quite good, with a 

number of outstanding productions 

Could Your Speaker Pass This Test? 
Conventional speakers all use some 

form of paper for the cone. The problem 
with paper is that it's not stable in terms 
of performance. It's affected by humidity 
and dryness. 

Did you ever notice how your news- 
paper feels on a rainy day? 

So our Chief Engineer spent years 
seeking out a new and different material 
having the lightness of paper, but with 
stability that would not change charac- 
teristics as the weather changed. 

Our cone is only one of many innova- 
tive design features of Hartley speakers. 

To learn about the others, write : 

Hartley Products Corporation 
620 Island Rd. Ramsey, N.J. 07446 

201-327-4443 

THE HARTLEY POLYMER SPEAKER IS tif) 

IMPERVIOUS TO MOISTURE, IT CAN I3E PI.AYh;I) 

UNDERWATER WITHOUT I)AMAGING THE CONE. 

AUDIO NOVEMBER,1976 
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They're here 
Receivers with Dolby FM 

Sony ST-3950SD 

Marantz 4230 

Luxman T-310 

Hº-.y.y: Il II 

Akai AA 1020DB 

Sony STR-4800 SD 

Salora 6000 

Marantz 2325 , 
1 

, '1-' '. 
Rotel RT -1024 

Kenwood/Trio 
Model Eleven 

Heathkit AN -2016 
(Modulus) 

Sequerra Model 1 

Lafayette LT -D10 

Marantz 4270 

Harman-Kardon 
Citation Fourteen 

4 
a AM eabelll.1111 

Marantz 4400 

I; 
Akai AS-1080DB 

,, rrrt 

Craig 3507 
(Car Unit) 

Akai AA-1010DB 

NM 

NAD 300 

Dolby FM was a classic chicken and egg situation. In 
1973-74 we first had to convince broadcast engineers 
of the technical merits of our system. That got the first 
stations on the air. (And this without any available 
receivers, only a few enthusiasts with add-on Dolby 
decoders.) Then our licensees put new receiver 
designs into the pipeline. Eventually, in 1975, a trickle 
of receivers with built-in Dolby FM circuits began to 
appear. And the station list began to lengthen. Now, 
with the receivers pictured here, and with more than 
140 broadcasters equipped with Dolby encoder units, 
it's no longer chicken and egg. Dolby FM is on its way. 

See your hi fi component dealer for more information. 
If you would like technical details on how Dolby FM 
works, please write to us. 

DO Dolby 
Dolby Laboratories Inc 
'Dolby,' 'Dolbyized' and the double -D symbol 
are trade marks of Dolby Laboratories Inc. 

+. 

3 

siZophil 

Sony STR-5800 SD 

Sears 91752 

BASF 8400 

--_.---- 
Major TS D1515 

Marantz 4240 

7 BM 
L .., 

Sony ST-2950SD 

Pioneer KP -301 
(Car Unit) 

i 

Sony ST-5950SD 

-1 
Marantz 4300 

s c e Q t 
a 

Akai AA-910DB 

The Advantages of Dolby FM 
1. High-level high -frequency signal recoverability. 
2. Noise reduction. 

All FM transmitters have an inherent tendency to overload 
with high-level high -frequency signals. Conventional stations 
employ high -frequency limiting to avoid this problem. Such 
treatment is not reversible by the listener, which means that 
the limited high frequency components are lost. Instead of 
limiting, Dolby FM stations use a Dolby B -Type compressor 
in combination with reduced high -frequency pre -emphasis. 
This solves the transmitter problem in a way which provides 
the listener with the opportunity of completely recovering the 
original signal. About half the Dolby -B capability is used in 
this way. The other half, not surprisingly, is used for noise 
reduction. These improvements represent a significant step 
forward in FM broadcasting quality. 

731 Sansome Street 
San Francisco CA 94111 
Telephone (415) 392-0300 
Telex 34409 
Cable Dolbylabs 

346 Clapham Road 
London SW9 
Telephone 01-720 1111 
Telex 919109 
Cable Dolbylabs London 
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like the complete Porgy and Bess, a 

Madame Butterfly which is really top 
drawer, Scheherazade and An Alpine 
Symphony with Mehta and the LAP, 

Also Sprach Zarathustra with Solti and 
the Chicago Symphony, G and S Trial 

by Jury. ..a real winner here...and the 
late Bernard Herrmann conducting 
Great British Film Music. It is early on 
in the game yet, with not many titles 
available; but thus far, the cassette 

processing has been really excellent 
and more important...consistent. 

Now 
a 

KIT 

McKay Dymek - Kit - AUDIOPHILES, 
Build your own ferrite loop AM antenna 
with solid state pre -amp, plus sensi- 
tivity and tuning controls. Save money. 
Buy the DA 5 Dymek Kit for $119.00 
Overcomes the two most common 
AM reception problems: strong local 
stations "hiaing" weaker distant 

22 stations close on the dial, and interfer- 
ence from TV and electrical sources. 
Improves inherent long range 
capabilities of AM - programs 
listenable from a thousand miles. 
Send coupon for full details in a hurry; 
or phone your order Toll free: 
800/854-7769 (Calif :800/472-1783) 

rj McKay Dymek Co. 
675 N. Park, P.O. Box 2100 
Pomona, CA 91766 

name 

address 

city 
c 

state & zip 

phone area 

Check No. 30 on Reader Service Card 

Old "Crooner" Returns 
When we arrived at the Decca 

recording studios in London, Bing 
Crosby had just finished his first 
recording session in England in 14 

years. Seems Bing is a very good 
friend of Sir Edward Lewis, chairman 
of the board of Decca Records, and 
this was a very special recording with 
Arthur Haddy himself in charge of the 
sessions. Bing is now 75, and, as you 
probably know, his recent operation 
left him with one lung. It was most as- 

tonishing to hear a playback of the 
recording, with Bing producing those 
deep sonorous chest tones as in the 
days of yore! Bing's session was held 
in the main studio, and that was my 
first surprise. It is a very large high- 
ceilinged room, big enough to hold a 

modest -size orchestra of sixty -odd 
men, and, by Gad, it is a live room 
with a reverb period of about 1 to 1.2 

seconds! No ultra -dead studio acous- 
tics here. Naturally, the room was re- 
plete with absorptive and reflective 
goboes, isolation booths, etc. The 
control room has a multi input/ 
output console built by Decca, an 

8 -track Scully, and a 16 -track 3M tape 
machine, along with the usual 2 and 4 

trackers. Microphones were in mad 
profusion in the studio, with the usual 
assortment of Neumanns, etc. There 
are several other studios, this time of 
the traditional "dry/dead" variety 
with EMT reverb plates, and more 
multi -track recorders. There are also 
many rooms devoted to tape editing, 
dubbing, and preparation of running 
masters for the cassette operation. 
Tape machines in evidence were by 
Studer, Philips, and Scully. No Ampex 
units, but everywhere was the familiar 
rainbow label of Ampex 406 tape 
which they use by the mile. The one - 
in. running master for the cassette du- 
plication is prepared on Ampex 
Grand Master tape. The disc -cutting 
rooms had the usual Neumann lathes, 
but the cutting amplifiers were special 
units of Decca's own design with the 
ability to cope with phase problems. 

Build 
your own 
speakers 
and save 

up to 

When you buy a Speakerlab 
kit, you get about twice as much 
for your money as you do with 
ready -built models. Suddenly you 
can afford exponential horn/drivers, 
12" butyl woofers, sturdy 11/4' 

walnut veneer enclosures, high- 
grade acoustic fiberglass, L -pads 
and all the other goodies you 
only find on speakers costing 
$500-$1000 each. 

For a free, 32 -page catalog and 

speaker -building manual, send in the 
coupon below. Please print clearly 
because it's actually your return 
mailing label in disguise. 

4eaketIci MApt.A06, 5500 35th N.E., Seattle, 98105V 
co 

Q 
Z 

S 
Q 

One room, a sort of test lab, was presi- 
ded over by Cyril Windebanke, resi- 
dent of "Golden Ear" and a fascinat- 
ing repository of recording tales. Cyril 
personally likes quadraphonic sound, 
but "officially" Decca is still un- 
committed. As you know, Decca 
records are all over the world, in- 
cluding the U.S. When their engi- 
neers go out on those remote sym- 
phony sessions, I understand a two - 
channel master is recorded on a Stu- 
der A80, and an 8 -track, one -inch 
master is simultaneously record- 
ed...just in case someday they might 
need such an item. 

Disc Differences 
Now to something which I know is 

going to kick up a storm of con- 
troversy. There is a highly vocal band 
of audiophiles and music lovers in this 
country who regularly shell out sev- 
eral extra dollars to buy imported 
discs from Decca, rather than the 
equivalent music on London Records, 
the Decca branch in the U.S. They do 
this because they are firmly convinced 
that the Decca pressing is of far better 
quality in sound and has superior 
physical qualities to those obtainable 
on London Records. I had a long con- 
versation with Arthur Haddy about 
this, and he vehemently states that 
there is absolutely not one iota of truth 
in this notion. There was a rumor go- 
ing around the U.S., that even if the 
Decca and London discs were made 
from the same stamper, the U.S. got 
discs from the "tail end" of the stamp - 
ers life. Mr. Haddy states that, in fact, 
often the reverse is true...with London 
Records getting the first run from the 
stamper. The only difference between 
Decca and London records is that the 
Decca cover is of a lighter cardboard 
stock, and the cover picture is not the 
same as the U.S. version. Otherwise, 
everything is positively and in- 
controvertibly the same. 

To conclude this story, while in 
London Ruth and I had the pleasure 
of a lovely visit with my friend Leop- 
old Stokowski. At 94, this amazing 
man is a bit frail and moves a bit delib- 
erately, but he is still very active and 
alert. The day before we saw him, he 
was recording for Columbia. We dis- 
cussed the musical scene and re- 
pertoire, and I recalled the recordings 
we made together. He said, "Bert, that 
was the past...what are we going to do 
in the future?" Bless him! Believe it or 
not, he has just signed a six -year con- 
tract with Columbia with the last ses- 
sions to be held two weeks before his 
100th birthday! I guess that kind of at- 
titude is how you get to be 94. May he 
continue to flourish. A 
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Astatic 800 Series 
Cardoid and Omnidfreclio 

Microphone 

Does over 40 years of 
experience mean we 

make a better microphone? 
We think so, but only you can 

be the judge. Your experience 
has taught you what makes 

a fine microphone. Now 
treat yourself to a test 

experience with the finest. 
Ask your nearest Astatic 

distributor or write direct for 
additional information. 

REMEMBER-Sound 
Reproduction is our only 

business. 

THE ASTATIC CORPORATION 
CONNEAUT, OHIO 44030 

AIM 
IN CANADA: 
Canadian Astatic Ltd., 

Scarborough, Metro Toronto, Ontario 
EXPORT SALES: 

Morhan Exporting Corp., 
270 Newton Road, 
Plainview, New York 11803 U.S.A. 

Check No. 4 on Reader Service Card 
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Dear. 
Sub Sub -Bass System 
Dear Kindly Editor: 

Because there has been so much in- 
terest in the 12 Hz cutoff system men- 
tioned at the end of my article, 
"Switched -On Bass," I'd like to briefly 
describe it. 

The system uses the same basic en- 
closure as the 20 Hz unit with one 
modification. The vent dimensions 
are changed so that the vent area is 

645 cm2 (100 in2). The vent length is 

the same as for the system with the 
15W38C. A 5.0 Ohm resistor is used in 
series with the 18W54C to adjust its Q. 
The efficiency is about 0.2 per cent. 

Personally, I see no need to build 
such a system. There is no musical 
content below 40 Hz on most record- 
ings. I know. I spent over 8 years as a 

recording engineer in Nashville. The 
musical instruments just don't have 

any output in that region which is use- 
ful. Also, very, very few studio tape 
recorders are capable of accurately 
recording signals below 40 Hz. Fur- 
thermore, most recent psychoa- 
coustic work tends to point to a 20 to 
25 Hz cutoff in the ear. Nature seems 
to have included this in the ear's de- 
sign to protect us from wind noise, 
etc. 

Therefore, I recommend the 20 Hz 
system. Whichever you build, I wish 
good luck with your system! 

One final note. There has been 
some confusion about which drivers 
are used in the 20 Hz system. This was 

caused by typographical errors in my 
manuscript which somehow slipped 
past the Erudite Copyreader. The cor- 
rect model numbers are Altec 416-8A, 
CTS 15W38C, and JBL 2205A. 

I am indebted to one of the Gentle 
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Readers, Mr. Jack L. Boyle of Phila- 
delphia, for pointing out an error in 
the schematic of the crossover. The 
0.33 µ F capacitors in the low-pass 
section, which feeds the subwoofer, 
should be 0.033p F. 

W.J.J. Hoge 
CTS of Paducah 

Paducah, Ky. 42001 

Wants AM Sections Reviewed 

Dear Sir: 
It is my strong belief that is in- 

excusable for manufacturers of high 
fidelity tuners, if they elect to include 
an AM band on their equipment, not 
to make a bona fide effort to provide 
quality reproduction. Despite the ex- 
cellent article you published by 
George McKay Jr. on the subject a 

while back, there prevails the general 
notion that AM radio is hopelessly lo - 
fi with little to be expected from it, 
and I suspect that view is largely the 
result of audiophiles' familiarity with 
the performance of the AM section of 
supposedly high fidelity equipment. 

Since your "letters," column shows a 

continuing interest in this subject, and 
since, apparently, only Audio is open 
minded enough to publish material 
on AM reception, may I cast my vote 
for a specific (even if brief) review of 
AM sections of tuners and receivers 
under test. It seems to me that only 
when the often despicable in- 
adequacies of these AM sections are 
regularly made the subject of public 
examination are we likely to see an at- 
tempt by the manufacturers to bring 
about improvements. 

By the way, our Chief Engineer at 

KEX, Paul Matthew, and his assistant, 
Donn Werrbach, have recently up- 
graded the radio station's audio to es- 

sentially flat response over the entire 
audio spectrum, to 15 kHz, with ex- 
tremely low distortion. On the Miller 
Crystal Tuner (how I wish they still 
made those), we are clearly the best 
fidelity (and lowest distortion) AM 
station receivable in Portland, and our 
fidelity beats all the regional FMs too. 
We're proud of this and wish more 
people were able to hear this. 

Eric G. Norberg 
Program Director 
Radio Station KEX 

Portland, Ore. 
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Give A Sound Gift 
Give Audio Magazine For Christmas 

Your first gift subscription is $7.00. But, if you order additional gift 
subscriptions, you save ßís and the cost is only $4.68. But you must act now. 
Orders must be received by December 10, 1976. 

(Imagine...a great gift for only $4.68!) 
Each person you send AUDIO to will receive a beautifully engraved card 

telling them the gift is from you. 

Mail the order form today. (And, by the way, include yourself and extend 
your own subscription.) 

Happy Holidays, 

- CLIP AND MAIL NOW 

First Subscription $7.00, 1 year Engraved Gift Card should read from 

Name Bill Me Payment enclosed 
Address Charge my credit card No Expires 

City&State Zip American Express 

Master Charge 

Additional Subscription $4.68, 1 year (Bank No 

Name 

Address My Name 

City&State Zip Address 

City&State Zip 

Additional Subscription, 1 year Signature 

Name 

Address Rush this order to: Audio Gift Manager, 
North American Building 

City&State Zip 401 N. Broad Street, Philadelphia, Pa. 19108 
AU/11 /76 
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Christmas 
Juying Guide 

Bringing the sounds of Christmas, from stocking-stuffers to 
under -the -tree fillers, to Andy Audiophile can be an ear split- 
hng' horrendous chore to the uninitiated. But here are some 
suggestions to bring the resonance of sonic contentment over 
Andy's ears on that happiest of days, no matter what size the 
stocking, tree or pocketbook. Broken down into three cate- 
gories: up to $15.00, up to $100.00, and the sky's the limit; 
there should be something here to please every audiophile. 

up to 15 

Recoton 
Cleaner 

The Clean Sound 
' 

m 
consists of two components, 
a cylindrical applicator and a 

non-alcoholic solution to 
clean the records. This solu- 
tion, applied spa,ing|y' is 

supposed to clean and pro- 
vide anti-sta ic protection for 
records. Price: $15.00 
Check 90 on Reader Service Card 
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Robins 
Tape Splicer 

The Universal Tape -Splicer 
is designed to splice open - 
reel, cartridge, and cassette 
magnetic tapes. The unit in- 
cludes the splicer and cutting 
blade and is used with the 
standard 3/8 or 1/2 -inch 
splicing tape. Price: $2.89. 

Check 91 on Reader Service Card 

Metrosound 
Static Remover 

The Metrostatic M-81 is a 

turnover roller consisting of 
two materials, a soft elec- 
trically conductive material 
to remove static charges 
from records and a velvet 
material for removing the 
dust. Price: $9.99. 

Check 92 on Reader Service Card 

Discwasher 
Stylus Cleaner 

The SC -1 Stylus Cleaner kit 
contains a 5/8 -inch nylon 
cleaning brush and magnify- 

ing glass, within a walnut 
block, for cleaning and ex- 
amining record styli. Price: 
$6.00. 

Check 93 on Reader Service Card 

Micro -Acoustics 
Fuse Kit 

The F -Z Speaker Protec- 
tion Fuse kit is designed to 
protect speakers against pro- 
longed overload in excess of 
the rated maximum power. 
The kit includes fusing as- 
semblies for two speakers and 

a five-year extension of the 
speaker warranty. Price: $10. 

Check 94 on Reader Service Card 

up to X100 

Amtech Speaker 
Attenuator 

This bridged -T network is 

used for speaker system level 
control with each step of the 
control knob introducing a 

3 -dB change in level. Appli- 

cations include control of re 
mote speakers, equalizing 
the level of speakers with dif- 
fering efficiencies, and as a 

crossover control. The unit is 

available in either one or two 
channel versions, either of 
which can dissipate 100 watts 
(sine wave). Prices: single, 
$69.95; dual, $99.95. 

Check 95 on Reader Service Card 

Pickering 
Phono Cartridge 

The XSV/3000 utilizes a new 
stylus tip shape, named the 
Stereohedron, which is a 

spin-off of the firm's research 
into the requirements of styli 
for CD -4 record play. The 
new tip shape has increased 
record contact area, similar 
to the Shibata-type styli. 
Claimed frequency response 
is 10 Hz to 35 kHz, with chan- 
nel separation spec'ed at 35 

dB at 1 kHz. Output voltage 
is said to be 5.0 mV re: 5.5 
cm/sec. record velocity. 
Price: $99.95. 

Check 96 on Reader Service Card 

TDK Case 

The CP-36 is a woodgrain 
finish cassette case capable 
of holding 36 cassettes in 
three drawers, and designed 
to fit underneath the cassette 
deck. Price: $33.95. 

Check 97 on Reader Service Card 

Sescom 
Mike Splitter 

The Model MS -1 Mike 
Splitter is designed to split 
the output of low impedance 
microphones two ways with 
isolation between the two 
units at 30dB. Manufacturer's 
specifications claim a pri- 
mary impedance at 150-250 

Ohms, secondary imped- 
ances of 150-250 Ohms, and 
input levels at -10 dBm at 30 
Hz with 0.2 per cent THD. 
Price: $36.30. 
Check 98 on Reader Service Card 

Audio -tech nica 
Tonearm Lift 

The Model AT6005 is a 

pneumatic tonearm lift for 
turntables without cueing 

devices. Featuring a 20 -inch 
rubber tube to permit plac- 
ing the lift actuator on any 
turntable base, the arm oper- 
ates by air pressure rather 
than fluid. Price: $29.95. 

Check 99 on Reader Service Card 

the sky's 
the limit n 

Technics 
Cassette Deck 

The Model RS-677US is a 

Dolbyized stereo cassette 
deck featuring vertical front 

oad; two -motors with an 
electronically regulated d.c. 
motor for the capstan; auto- 
matic or manual selection for 
CrO 2 or normal tape; a 

memory rewind and play; 
solenoid controls; a three- 
way source selector; mike 
mixing; a lockable pause 
control; a separate re- 
cord/decode Dolby FM, 
and complete with a six - 
function remote control unit. 
The claimed wow and flutter 
is 0.07 per cent W rms, and 
frequency response is 30 - 
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15,000 Hz on normal 
and 30- 17,000 on 
Cr02 tape. S/N ra- 

tio is specified as 52 dB, Dol- 
by out and 65 dB with Dolby 
on Cr02 tape. Price: $499.95. 
Check 100 on Reader Service Card 

Design Acoustics 
Speaker 

The D -1A is a two-way 
acoustic -suspension system 
housed in a brushed alumi- 
num enclosure. The thin - 
walled construction claims 
an increase of 13-18 per cent 

in net volume 
for better re- 

production of low frequen- 
cies. Power response is 50- 
15,000 Hz ±3.5 dB, with a 

crossover frequency of 1500 
Hz. A double reflecting ele- 
ment maintains wide dis- 
persion of high frequencies 
above 4 kHz. Weight 12 lbs. 
(5.44 kg). Price: $100.00, a 

walnut veneer model, 
$115.00. 

Check 101 on Reader Service Card 

Spectro Acoustics 
Preamplifier 

The Model 217 straightline 
preamp features front panel 
switching of phono cartridge 
loading, an 18 dB/octave 
third -order Butterworth sub- 
sonic filter, and a two-way 
tape copying arrangement 
which doesn't need to be 

`'L. -1gio 

monitored. Response of the 
phono stage is said to be 

within 0.5 dB of RIAA with 
less than 2.5 µV of equivalent 
input noise for a S/N of -85 
dB below a 10 mV reference 
with A weighting. Response 
of the high level stage is 

within 0.25 dB of flat, 10 Hz to 
100 kHz, with less than 50 pV 
equivalent input noise for a 

S/N of -96 dB below a 1 V ref- 
erence with A weighting. 
Price: $250.00. 
Check 102 on Reader Service Card 

Lenco Turntable 

The L-90 turntable, a new 
top -of -the -line model, is a 

two -speed, single -play, belt - 
drive unit, featuring viscous - 
damped spring suspension, 
16 -pole synchronous motor, 

illuminated strobe, and fine 
speed adjustment of +7, -3 
per cent. Wow and flutter 
are said to be less than 0.08 
per cent, with rumble spec'ed 
at -63 dB (DIN). Price: 
$299.95, with base and fric- 
tion -hinge dust cover. 
Check 103 on Reader Service Card 

Kenwood Receiver 

The KR -7600 receiver mea- 
sures 80 watts per channel 
over 20 Hz to 20 kHz with 0.3 
per cent THD. An "acoustic 
boost" switch peaks the 50 
and 800 Hz regions from 
3 to 6 dB to overcome bass 
deficiencies in program ma- 
terial. The tuner section's 
claimed capture ratio is 1.5 
dB and alternate channel se- 
lectivity is 80 dB. A 25 /IS de - 
emphasis switch is used with 
Dolby -processed broadcasts. 
Price: $529.95. 
Check 104 on Reader Service Card 

Live sound. Your 
reference and ours. 
If you judge speakers by their ability to reproduce live sound, accurately ... then KEF created Reference 
Series for you. Taking their latest advances in drive unit technology and applying the same 
uncompromising KEF standards to enclosure design and dividing networks. Right 
through development, live sound is the reference point. Drive units use advanced 
laminated diaphragms that prevent colouration by absorbing unwanted energy. At 
every point, the Reference Series benefits from KEF experience in building professional 
monitors, and from important new computer evaluation techniques. Now, two compact 
systems are winning world acclaim for the accurate, uncoloured 
quality they maintain even at high sound pressure levels ... 

Reference Model 104 Shelf or stand mounting 3 -speaker system 
High -power KEF tweeter, mid -range unit and acoustically 
coupled bass radiator all use latest materials technology. High- 
performance 6 -element dividing network and, under the 
distinctive sculptured grille, an acoustic contour control. 

Reference Model 103 Bookshelf system, with KEF tweeter and 
bass driver closely centre -line mounted on a unique steel 
baffle that rotates to keep ideal stereo image in any cabinet 
position. Again, the latest thinking in drive unit design, and 
high -density anti -resonant linings to the enclosure. 

Distributed in the U.S.A. in conpunction with 

INTRATEC 
399 Jefferson Davis Highway 
Arlington Virginia 22202 
Telephone (703) 979 1400 

IHREFEREgliCE SERIIES 
.... if you are serious about sound 

KEF Electronics Limited Tovil Maidstone Kent ME15 6QP 
Telephone 0622 57258 Telex 96140 

Check No. 22 on Reader Service Card 
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Now you don't have to 
starve your treble 
to feed your bass. 
Our KR -9600 Receiver puts independ- 
ent power supplies behind each chan- 
nel, so demanding musical passages 
in one channel won't cause distortion 
in the other. 

At 160 watts per channel minimum 
RMS power at 8 ohms, from 20 to 20,000 
Hz, with no more than 0.08% total har- 
monic distortion, the KR -9600 is the most 
powerful receiver we have ever made. 

What's more, the KR -9600 is loaded 

Ajj 90 92 

'hO -. t /, . 

with special features. A mid -range pres- 
ence control, MIC mixing and source 
fading, a deviation meter for perfect 
off -air recording and 2 big power 
meters, to mention a few 

Impressed? All this and more, on the 
KR -9600. At just $750* it's the best watts - 
per -dollar value around. 

'For informational purposes only. 
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KENWOOD 
15777 South Broadway, Gardena, CA 90248 »72-02 Fifty -First Ave.,Woodside, NY 11377 

Check No. 24 on Reader Service Card 
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Herman Burstein 

Increased Bias 
Q. Please give me a procedure for 

increasing the bias of my tape deck in 
order to use low -noise tapes. 1 have 
an oscilloscope and VTVM, but no sig- 
nal generator. What other adjust- 
ments must be made in order to take 
full advantage of low -noise tape? How 
would increasing the bias affect play- 
back of already recorded tapes?- 
Michael Gray, Rolla, Mo. 

A. You should have a signal gener- 
ator in order to adjust bias. One way 
of making the adjustment in changing 
to low -noise tape is to increase bias as 

much as possible while at the same 
time maintaining treble response as 

30 flat as possiible. That is, increase bias in 
small increments, at the same time 
checking treble response in playback. 
If you have no signal generator but 
trust your ear to tell whether treble is 

flat, you can dispense with the gener- 
ator. Optimally, in changing from 
conventional to low -noise tape, one 
should not only increase bias but also 
reduce treble boost somewhat and in- 
crease the amount of audio signal fed 
to the record head. Changing the bias 
does not affect playback of previously 
recorded tapes; bias enters only into 
recording. 

Binaural Recording 
Q. I have become interested in bi- 

naural recording, that is, two -channel 
recording for earphone listening. 
Could you please advise me on the 
correct recording and microphone 
placement techniques, type of micro- 
phone, and whether or not 1 should 
use a dummy head with microphones 
placed in its "ears?"-Joseph Hardy, 
Fort Worth, Tex. 

A. I doubt that it is absolutely nec- 
essary to use a dummy head for bi- 
naural recording. You can use two di- 
rectional microphones placed ap- 
proximately ears' distance apart. Or 
you can use a mid -side type of micro- 
phone (two microphones in one 
case), such as made by Neumann 

(Telefunken), this last is rather ex- 
pensive. If you employ separate mi- 
crophones, you have the advantage of 
being able to experiment with dis- 
tance between them and with angle 
of placement. 

Also, see the May, 1976, issue of Au- 
dio for building your own inexpensive 
binaural mikes, and the September 
1976 issue for corrections to the origi- 
nal article. 

Deck Modification 
Q. While the playback response 

curve of my tape deck is quite good 
(within 2 dB of flat), the record -play- 
back response has a peak of over 8 dB 
at 12,500 Hz relative to 1,000 Hz. I 

would suspect some modification of 
the equalization is indicated. I would 
appreciate any suggestions.-G. F. 

Maughmer, Esconcido, Cal. 
A. I would not be inclined to modi- 

fy the playback response, since this is 

quite good. Before doing anything 
about the record equalization, I sug- 
gest that you increase the bias to the 
record head. This will reduce the 
treble response and at the same time 
result in less distortion. To the extent 
that you do modify the record equal- 
ization, try to move the treble peak to 
a higher frequency, perhaps 20,000 Hz 
or so, which may result in reasonably 
flat response within the audible 
range, say out to 15,000 Hz. 

Reverb S/N Ratio 
Q. I have a Dokorder tape recorder 

and an Akai tape deck fed to my Ken - 
wood receiver through a Pioneer re - 
verb amplifier. I usually use my reverb 
amplifier with the reverb control 
backed all the way down. The result 
seems to be a signal boost which 1 

have interpreted as an increased sig- 
nal-to-noise ratio. Is this assumption 
correct?-Ronald Slakie, Tacoma, 
Wash. 

A. It is not possible for your reverb 
unit to increase the signal-to-noise ra- 
tio. What may be happening is that 

the reverb unit causes some treble at- 
tenuation, thereby giving the im- 
pression of less noise. 

Tape Deck Friction 
Q. I have a TEAC 4020 tape deck. 

On fast forward and reverse, electrical 
sparks shoot onto the tape from un- 
derneath the reel. On one occasion 
the tape almost caught fire, and I 

stopped the reels immediately. On 
normal forward and reverse, there are 
no electrical sparks or fire. What is 

wrong?-P. Kramen, Brooklyn, N.Y. 
A. It seems that the brakes or some- 

thing else is scraping. At high speeds, 
such scrapping will, of course, result 
in more friction, heat, and greater 
possibility of fire than at normal oper- 
ating speed. You should have your 
tape machine promptly checked by 
an authorized service station. 

Head Cleaners 
Q. On the recommendation of the 

service man at the store where I pur- 
chased my Revox tape deck, 1 have 
frequently used isopropyl alcohol to 
clean its heads and tape path. But the 
technician at another dealer says not 
to use isopropyl alcohol. He says it 
causes the head laminations to come 
unglued, and he recommended de- 
natured grain alcohol. The best 1 

could do was to obtain denatured 
wood alcohol. Also, Nortronics tape 
head cleaner is available, but ex- 
pensive. What is the best head clean- 
er? What is the chance that my heads 
have been damaged?-Eric Church, 
Tolono, Ill. 

A. A number of tape recorder man- 
ufacturers recommend isopropyl al- 
cohol, although some do not. I do not 
know what is absolutely the best for 
your deck; it would be advisable to 
consult the manufacturer or the in- 
struction manual. Chances are that 
you have not harmed the heads or 
else you would probably have known 
by now. Manufacturers are alert to 
the common use of isopropyl alcohol, 
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Zerostat-Now $24 95 ins_?ac of $29 95. 

True electrostatic neutralizEt on without 
cartridges to replace, cords to plLg in 
or racicactiit,'. 

Better funciior at a lower price. 
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and they would be unlikely to use 
heads that readily fall apart upon such 
use, otherwise they would issue a 

prominent warning against such use. 

Playback Equalization 
Q. I am contemplating the purchase 

of a tape transport, including head, 
and a separate playback ampli- 
fier-Shure or Pioneer. Don't tape 
machines need different playback 
equalization at different speeds? 
Don't playback preamps such as the 
Shure only provide equalization for 
71/2 ips? Is there a preamp that would 
permit using all speeds (1-7/8, 33/4, 

and 71/2 ips)? Is this speed equalization 
what is meant by NAB specifications 
for the preamp? Have I got the whole 
thing all mixed up?-David Ohde, 
Weaverville, Cal. 

A. Yes, tape recorders require dif- 
ferent playback equalization at differ- 
ent speeds, and the equalization gen- 
erally offered in inexpensive playback 
preamps is usually the NAB standard 
for 71/2 ips. It may be that some more 
recent units that have come on the 
market offer variable playback equal- 
ization. Please query your audio deal- 
er on this. If you have equalization for 
one speed, namely 7'/2 ips, then for 

How to be 
an audio architect 

Design exactly the hi-fi system you want. Build with Crown com- 
ponents to provide precise control, monitoring and selection for 
your ultimate listening pleasure. Let us send you the complete 
specifications. 

Select 8 inputs. IMD .002% 
IC -150A. The new, improved Crown stereo pre -amp. Inputs in- 
clude front panel .acks. 31 -step precision loudness control. Ex- 
clusive panorama control. ISO loudness compensation. THD 
below .05%, S/N down 105 dB, IHF "A" weighting. 

crown VFx z 

Select crossover points. 
VFX-2. In bi -amp systems, select and change crossover points 
to fit your speakers and listening area. 

Meters show clipping level. 
0C -150A. The Crown stereo output control. Peak -reading or 
peak -sample -and -hold meters show precise clipping levels. 
Switch three pairs of speakers with front panel push -buttons. 
Two headphone jacks. 

Fast playback coupon 

When listening becomes an art, 

Send directly to Crown for specs 
on control centers. 
Name 

A-8 

the slower speeds you could touch up 
the equalization-that is, cut the bass 
a bit and boost the treble a bit until 
the sound seems satisfactory. 

Channel Switch 
Q. I have a TEAC 4020 tape deck, 

which has automatic reverse in play- 
back only. I record monophonically 
on Track 1 (left channel) from left to 
right. When I switch to Playback there 
is no music, just a buzzing noise from 
both the right and left speakers. 
When I finish recording Track 1, I flip 
over the reel to record Track 4. On 
playback in the reverse mode, all the 
music of Track 1 comes through the 
speakers. The same problem applies 
to Track 4. This problem does not exist 
on the right channel which works per- 
fectly.-P. Kramen, Brooklyn, N.Y. 

A. Your playback problem on the 
left channel appears to be due to ei- 
ther a defect in one section of the 
playback head or a defect in the 
switching system. 

Jammed Cassettes 
Q. I have a problem with my cas- 

sette machine. Often when I attempt 
to play, rewind or advance the tape, it 
will not move in either direction. I 

have tried the major brands of casse- 
ttes, and it usually happens with the 
C-60 and C-90. Is the problem with 
the cassettes or with the machine? 
Will a jammed cassette damage the 
machine? Is it possible to modify the 
motor to make it more powerful or in- 
stall a new, more powerful mo- 
tor?-Sheldon Lichtman, Fort Bragg, 
N. C. 

A. The problem could be either in 
the machine or the cassette, but expe- 
rience indicates that some cassettes 
give more trouble than others. The 
longer -playing cassettes with thinner 
tape are apt to be more troublesome. 
Follow your own experience in learn- 
ing which cassettes are most trouble - 
free with your particular machine. But 
if there is no brand of cassette which 
prevents frequent jamming, your ma- 
chine should be taken to an author- 
ized service station. If the unit is left in 
the jammed state for even a few min- 
utes, this may damage the motor. 
Thus, your motor may have already 
been damaged and may not have as 

much power as a new one. Consult 
the manufacturer with respect to re- 
placement. 

Address crown 
Box 1000, Elkhart IN 46514 

City 

State Zip 

If you have a problem or question on tape re- 
cording, write to Mr. Herman Burstein at AUDIO, 
401 North Broad Street, Philadelphia, Pa. 19108. All 
letters are answered. Please enclose a stamped, 
self-addressed envelope. 
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Micro-Rcoastics 2002-e cartridge. 
Because good tracking isn't enough. 

Tracking is just the beginning. 
While good tracking ability is vital, it's only an 
indication of how well the stylus keeps contact with 
record grooves on louder, harder -to -follow passages, 
at stylus pressures low enough to minimize wear. But 
surprisingly tracking ability tells almost nothing about 
how well a cartridge reproduces most musical sounds. 

Transient ability is just as important. 
After all, transients are what music is made of: 
sudden start -and -stop bursts of sound at all 
frequencies. From the 
attack of a low organ 
note to the bite of 
a plucked string. 
Transient informa- 
tion is essential to 
differentiate the 
sound of one 
instrument from 
another, and in stereo, 
to localize instruments in space. That's why, 
without good transient ability, no 
cartridge can reproduce music with really 
lifelike clarity. 

Until now, it was simply one or the other. 
Tracking or transient ability. Popular high -compliance 
cartridges, on the one hand, offered good tracking 
ability and low record/stylus wear, but sacrificed 
transient ability. And low -compliance cartridges 
provided good transient ability at the expense of 
tracking ability and increased wear. 

A new technology. 
Micro -Acoustics, the world's leading manufacturer 
of record -mastering styli, has combined for the first 
time superb transient and tracking ability. In the 
radical design of the 2002-e (patent pending), direct - 
coupled electrets and critical damping provide 
optimized transient ability as shown in the graph. 
While an ultra -low -mass beryllium stylus bar and 
high -compliance dual -bearing suspension provide 
maximum tracking ability at 1 gram, for lowest 
possible record and stylus wear. 

HIGHQUALICY CARTRIDGE WITH/ 
MICROSECONDS 1000uuF CABLE CAPACITY 

55- 

45- WITH 25ouuF 

CABLE CAPACITY 

25- 

2002 e WITH 100uuF TO 

1000uuF CABLE CAPACITY 

0- 
20Hz 1000 2000 10000 20,003 

FREOUENCY IN Hz 

SHAOEO AREA SHOWS ACCEPTABLE REGION 

Transient ability best defines how accurately a cartridge can 
reproduce a musical burst at different frequencies. (Note that the 

2002-e's results are independent of cable capacity!) 

A simple way 
to convince yourself. 

Micro -Acoustics has prepared a 
unique demonstration record to 

help you evaluate and compare 
cartridge transient and 

tracking ability. Just send 
$3.50, and we'll mail you 
a record postpaid. For free 

information and the name 
of your nearest dealer, just 

complete and return the coupon. 
1 -Low mass body (4.0 grams) reduces warp flutter®pure gold connecting wires (a mechanical 
damper one of 8) helps optimize transient and tracking ability®retainer spring for precise 
stylus assembly alignment ®elliptical diamond stylus ground with the same precision as our 
famous Micro -Point recording styli (jberyllium stylus bar 35% lower mass than aluminum: for 
optimum high -frequency tracking and transient ability;()duat bearings and resolver for 
optimum tracking ability and precise signal resolution'.aJ direct coupling of stylus bar to electret 
for lossless transmission of groove undulations to transducers 9®user-replaceable stylus 
assembly 1 electret transducer permanently polarized dielectric generator, linear from 
5Hz-50kHz I microcircuit, passive circuit makes cartridge output impedance fully resistive. 
eliminating effect of cable capacity. shunts preamp input.) reducing thermal noise 

iii a MICRO -ACOUSTICS CORPORATION 

r 
MICRO -ACOUSTICS CORPORATION List Price: $115.00 
8 Westchester Plaza 
Elmsford, N.Y. 10523 

( ( Please send me free information on the 2002-e 
cartridge. and the name of my nearest dealer. 

( ) Enclosed is $3.50. Please send me a postpaid 
copy of your stereo transient- tracking ability 
test record. 

NAME 

ADDRESS 

CITY - STATE ZIP 
AU11-76 

© 1975 Micro -Acoustics Corp 
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Build the Latest 
cD-q Demodulator 
Joseph A. Giovenco* 

Quadraphonic sound came upon 
the scene with a bang in the early 70s 
and represents an exciting and viable 
entertainment format for the music 
enthusiast, as well as for the artists and 
record companies producing albums 
in the CD -4 Quadradisc format. The 
state-of-the-art CD -4 disc can closely 
approach the master tape in terms of 
wide bandwidth and low noise and 
distortion. This DM -4 CD -4 demo- 
dulator construction project is offered 
for those who do not have CD -4 capa- 
bilities in their present quadraphonic 
equipment or who want to add the 
very best demodulator available com- 
mercially. 

The Circuit 
The DM -4 consists of two printed 

circuit cards and the associated input 
and ouput jacks and controls. The first 
card is the actual demodulator, a )VC 
TDM-29C. Unlike other kit -type dem- 
odulators, this unit is completely pre - 
assembled and adjusted for proper 
operation at the factory, and thus as- 
sures foolproof assembly. This demo- 
dulator card, however, will not accept 
a magnetic cartridge input. The an- 
swer to this is the second PC card, the 

*WC America, Inc. 
Polytechnic Institute of New York 

PA -1B, which is a high -gain phono 
preamplifier and RIAA turnover cir- 
cuit (RIAA roll -off is supplied by the 
TDM-29C). These two cards, when 
properly interfaced, yield state-of- 
the-art CD -4 sound. The TDM-29C in- 
corporates fast -acting muting/dis- 
tortion reduction, automatic carrier 
level control, high precision ANRS 
(noise reduction) tracking, wide 
bandwidth, and an onboard carrier - 
acquisition lamp -switching transistor 
(to allow CD -4 disc play indication 
without external semiconductors). 

While the DM -4 represents a great 
leap forward in demodulator per- 
formance and as such is highly desir- 
able for the serious quadraphile, it is 

not a project for a novice. Since the 
PA -1B circuit board must be photo- 
graphically etched and the inter- 
connections must be done with a con- 
siderable amount of care, a fairly great 
amount of expertise is making elec- 
tronic equipment from scratch is re- 
quired. For those up to the task of 
building this demodulator, the reward 
will be superlative CD -4. 

Construction 
The PA -1B is made using a 4 x 61/2 - 

inch, 1 oz., copper -clad epoxy -fiber- 
glass circuit board. The use of cheaper 
phenolic -type cards is strongly dis - 
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couraged, as they will degrade per- 
formance characteristics and can in- 
troduce noise under certain condi- 
tions. The layout for the foil side is 

shown in Fig. 1. A 1:1 negative must 
be made of this layout so that the PC 
card can be exposed. The use of pre - 
sensitized cards is recommended. The 
use of spray -type resists is not recom- 
mended, as they tend to produce a 

sloppy etch, especially if not properly 
applied. The easiest way to get a nega- 
tive from the layout is to have a print 
shop or a graphic arts shop which 
does photo-offset work do a 1:1 line - 
shot of it. A lineshot is a high contrast 
process. Ask them for an unretouched 
negative. During retouching, they 
may confuse pinholes for drill holes, 
leaving you with no drill references 
on the solder pads. Once you have 
the negative, expose and etch the 
board. Kits of the needed equipment, 
which detail the etching process, are 
available at most electronic shops or 
by mail from Lafayette or Allied In- 
dustrial. 

After etching, inspect the board for 
any traces of unwanted copper. Drill 
the card for the leads of the com- 
ponents, then remove the resist with 
resist solvent. A coating of liquid flux 
can be used to protect the foil, but in 
any case the foil must be clean of 

Fig. 1-Foil pattern, one to one, for 
PA -1B high -gain phono preamp card. 
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grease, oil, and any other foreign mat- 
ter. 

Mount the components on the 
board using Fig. 2 as a guide, and sol- 
der them in place using a hot iron and 
thin gauge 60/40 rosin -core solder. 
The use of Molex Soldercons or other 
strip -type IC sockets is not recom- 
mended since they tend to loosen and 
cause oscillation. Be especially careful 
when soldering near the ICs to insure 
that no solder bridges occur. The 
power -supply regulator IC (IC3) 
should be mounted on the foil side of 
the board. An extra heat sink should 
not be necessary, as the foil will con- 
duct away most of the heat generated 
by the IC during operation. 

There are no holes for the leads of 
the regulator IC. It is to be sweat sol- 
dered in the following manner: bend 
the leads so that they lay flush with 
the IC when it is placed on a flat sur- 
face (See Fig. 3). When bending the 
leads, be very careful not to break 
them off the IC. Tin the leads and the 
foil areas on the board that they will 
contact. Mount the IC with a nut and 
bolt (silicone grease will assist heat 
dissipation and is recommended), 
then "sweat solder" the leads to the 
foil. 

Wire the power transformer recti- 
fier and filter capacitor (T 1, D 1-4, C 

6), and connect the output of the ca- 
pacitor to the PA -1B board. The volt- 
age measured at the regulator side of 
R 6, 7, and 19 should be 24 Volts posi- 
tive polarity. If this value is low, mea- 
sure the voltage across C 6, which 
should be greater than 30 Volts. If this 
voltage is not correct, check the trans- 
former, rectifier diodes, and capaci- 
tor. If the voltage reading across C 6 is 

correct, then check to see that there 
are no breaks in the foil between 
+Vcc and pin 1 of the IC. If the IC is 

getting excessively warm, check for 
shorts to ground. If, after all these 
checks, proper voltage has not been 
obtained, replace the IC. 

Once proper regulator IC oper- 
ation has been verified, check the 
quiescent values at each TA7122 PB IC 
(see Table 1). These voltages should 
be within 20 per cent of the values in- 
dicated. If they are, you are ready to 
test the card; if they aren't within the 
20 per cent tolerance, check com- 
ponent placement, your wiring, and 
the foil side of the board for solder 
splashes. 

Apply a signal from a magnetic cart- 
ridge to the left and right inputs of 

TDM- 29C 
3 4 5 6 7 8 9 1011 12 1314 151617 18 

TI 

1L11 
R5 

R F 
OUT 

- LED2 

TO LEFT 
CHANNEL 

S2 

C9 . 
R6' 

Ri 1 
R15 

V REG. ,TO 
LEFT CHANNEL 

R7 

LED 1 R19 

CI5T R13 

+CI8 
CI7 

C16 R14 

C6 --- 
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S1 

IC3 3 
2 
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Fig. 1A-Preamp circuit diagram. 
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or those uninitatiated to the con- 
cepts of CD -4, this is how it works: 
Four separate channels of audio infor- 
mation are fed to a mixing network. 
This network produces sum (front + 
rear) signals and difference (front - 
rear) signals from the inputs. The dif- 
ference signals are fed to a modu- 
lating system, which produces an FM 
signal centered at 30 kHz. The modu- 
lated difference signals have been 
processed by a noise reduction system 
(called ANRS) and, after modulating, 
are combined with the sum signals, 
sent to a tracking -error correction cir- 
cuit (Neutrex, which minimizes trac- 
ing distortion), and finally go to a cut- 
terhead for 1/2 real-time cutting. The 
resulting lacquer is processed in much 
the same way as a conventional stereo 
lacquer. Finally, pressed vinyl records 
are made. 

HOW 
CD -4 

WORKS 
The CD -4 record, played as stereo, 

reveals the sum of the front and rear 
channels for each side; played as 

mono, the sum of all four channels is 

reproduced, hence full compatibility 
is assured by the signal configuration 
chosen. Played back with a wideband 
phono cartridge equipped with a 

multiradial stylus, and using a CD -4 
disc demodulator, the four original 
channels are reproduced undiluted 
by interchannel crosstalk, with a high 
degree of phase accuracy. 

Today's CD -4 disc is capable of 
matching any stereo disc in terms of 
playing time (27 minutes on side one 
of Arista Records' Funny Lady), fre- 
quency response (Nonesuch's Per- 
cussion Musk), and level (Gordon 
Lightfoot's Sundown on Reprise was 
actually cut 2 dB higher than the ster- 
eo). 
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Many advances have been made re- 
cently in the CD -4 system. These in- 
clude better, more durable vinyl res- 
ins; precision tracking, wideband 
phono cartridges with multiradial 
styli; improvements in tracing -dis- 
tortion reduction systems (Neutrex II) 
and cutting styli; wide dynamic -range 
PLL modulation systems, which fit into 
as little as 12 -inches of rack space, and 
improved cutterheads. 

Many cartridges have been in- 
troduced with the wideband response 
necessary for proper CD -4 playback. 
The Pickering XUV-4500Q is an ex- 
cellent example of how high quality 
stereo and CD -4 capabilities can be 
combined in one cartridge. Another, 
more modestly priced, entry in the su- 
per -quality cartridge category is 
Shure's new M24H, which combines 
clean stereo performance with quiet, 
well-defined CD -4. Empire's 4000D II 
is an excellent choice for more mod- 
est turntable requirements, as are the 
JVC 4MD-20X and the Audio-technica 
AT-14Sa, both of which are used by 
RCA and the. JVC Cutting Center for 
test -pressing evaluation. For disco 
CD -4 use, Stanton's 780/4DQ is the 
logical choice, with high tracking 
force tolerance and low wear Quad- 
rahedral stylus including Stanton's 
patented V -Guard stylus protection 
system. 

Speaking of disco duty, Ball Corpo- 
ration's Sound Guard record lubricant 
has been found to be an effective 
wear reducing agent. The JVC Cutting 
Center has found that the use of 
Sound Guard results in a slight in- 
crease in noise (about 2-3 dB), but 
recommends its use on disco Quad- 
radiscs. To obtain maximum protec- 
tion with minimum noise, the Sound 
Guard protected disc should be buf- 
fed very hard on a flat, lint -free sur- 
face, as per Ball Corporation's instruc- 
tions. 

Listed are just some of the better 
Quadradisc recordings now available 
in the U.S. If you have difficulty in ob- 
taining Quadradiscs, contact the RCA 
Quadraphonic Record and Tape Club 
which handles all U.S. manufactured 
Quadradiscs. The address is P.O. Box 
RCA -1, Indianapolis, IN 46291. 

The following CD -4 records will give 
the best introduction to the world of 
CD -4 discrete four channel sound. In 
addition they are also excellent for 
use in showing off your demodu- 
lator. 

Recommended 
CDLI Records 
For demonstrating separation: 
Godspell 
Barry Manilow Il 
Barry Manilow/Trying to Get the Feeling 
Carly Simon/No Secrets 
The Best of Bread 
Blackbyrds/Flying Start 
Enoch Light & the Brass Menagerie 
Spaced Out 
The Beatles Classics 
Jerry Reed/Lord, Mr. Ford 
Nillson Schmilkon 

For surround -sound listening: 
Melissa Manchester/Melissa 
Eric Carmen 
Brecker Bros./Back to Back 
Outlaws/Lady in Waiting 
Streisand/Funny Lady (soundtrack) 
Baez/Diamonds and Rust 
Carpenters/Horizon 
Wakeman/Myths & Legends of King Arthur 
Mangione/Chase the Clouds Away 
Mangione/Bellavia 
Captain & Tennile/Love will Keep Us 
Midler/The Divine Miss M 
Spinners 
Roberta Flack/Killing Me Softly 
Modern Jazz Quartet/The Last Concert 
The Wiz (Broadway cast) 
Joni Mitchell/Court & Spark 
Bob Dylan/Planet Waves 
Eagles/One of These Nights 
ioni Mitchell/Hissing of Summer Lawns 
Sergio Mendez 
Judy Collins/Judith 
Carly Simon/Playing Possum 
Tony Orlando & Dawn/To Be With You 
Woody Herman/Children of Lima 
Creedence Clearwater Revival/Gold 
Doobie Bros./Captain & Me 
Doobie Bros./What Were Once Vices 
Doobie Bros./Stampede 
Doobie Bros./Toulouse Street 
America/Holiday 
America/Hearts 
Dionne Warwicke/Then Came You 
Seals & Crofts/Summer Breeze 
James Taylor/One Man Dog 
James Taylor/Gorilla 
Arlo Guthrie/Last of the Brooklyn Cowboys 
Maria Muldaur/Waitress in a Donut Shop 
Gordon Lightfoot/Sundown 
Gordon Lightfoot/Cold on the Shoulder 
Frank Sinatra/The Main Event-Live 
Jethro Tull/Aqualung 
Jethro Tull/War Child 
Eric Clapton/461 Ocean Blvd. 
Montenegro/Neil's Diamonds 
Montenegro/Hugo in Wonder -Land 
Montenegro/Scenes & Themes 
Mancini/Return of the Pink Panther 
Charley Pride/Sweet Country 
Stephen Michael Schwartz 
B.W. Stevenson/Calabasas 
Ronnie Millsap/Pure Love 
Hues Corporation/Rockin' Soul 
Jefferson Starship/Red Octopus 

For classical enthusiasts: 
New Jersey Percussion Ensemble/Percussion Music 
Coronet Favorites 
Festival of Trumpets 
Bolcom/Piano Music by George Gershwin 
Ormandy/Fantastic Philadelphians 
Ormandy/Fantastic Philadelphians Vol. 2 
Shostakovich/Symphony #15-Ormandy 
Ormandy/Bach's Greatest Fugues 
Tchaikovsky/Nutcracker Suite-Ormandy 
Payne/Spaced-Out Bach 

Arista AQ 4001 
Arista AQ 4016 
Arista AQ 4060 
Electra EQ 5049 
Electra EQ 5056 
Fantasy FPM 4004 
Project 3 CD 5036 
Project 3 CD 5043 
Project 3 CD 5084 
RCA APD1 0238 
RCA APD1 0319 

Arista AQ 4031 
Arista AQ 4057 
Arista AQ 4061 
Arista AQ 4070 
Arista AQ 9004 
A&M QU 54527 
A&M QU 54530 
A&M QU 54515 
A&M QU 54518 
A&M QU 54557 
A&M QU 54552 
Atlantic QD 7238 
Atlantic QD 7256 
Atlantic QD 7271 
Atlantic QD2-909 
Atlantic QD18137 
Asylum EQ 1001 
Asylum EQ 1003 
Asylum EQ 1039 
Asylum EQ 1051 
Elektra EQ 1027 
Elektra EQ 1032 
Elektra EQ 1033 
Elektra EQ 1049 
Fantasy FPM 4003 
Fantasy FPM 4001 
Warner BS4 2694 
Warner WS4 2750 
Warner 8542835 
Warner BS4 2634 
Warner W4 2808 
Warner 8542852 
Warner BS4 2846 
Warner 8542629 
Warner 8542660 
Warner BS4 2866 
Reprise MS4 2142 
Reprise M54 2194 
Reprise MS4 2177 
Reprise M54 2206 
Reprise FS4 2207 
Chrysalis CH4 1044 
Chrysalis CH4 1067 
RSO QD4801 
RCA APD1 0132 
RCA APD1 0413 
RCA APD1 0025 
RCA APD1 0968 
RCA APD1 0217 
RCA APD1 0604 
RCA APD1 0410 
RCA APD1 0500 
RCA APD1 0775 
Grunt BFD1 0999 

Nonesuch HQ 1291 
Nonesuch HQ 1298 
Nonesuch HQ 1301 
Nonesuch HQ 1284 
Red Sea ARD1 0002 
Red Sea ARD1 0017 
Red Sea ARD1 0014 
Red Sea ARD1 0026 
Red Sea ARD1 0027 
Red Sea ARD1 0439 
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Fig. 2-Component mounting guide. 

PA -1B, and connect the left and right 
outputs of the card to a suitable am- 
plifier. Play a stereo record and ob- 
serve the frequency response. The 
signal at this point has RIAA turnover 
but not rolloff (for the high fre- 
quencies) since this will be supplied 
by the TDM-29C, as mentioned ear- 
lier. The sound should be excessively 
bright with full, firm bass. If this is not 
the case, check R 3, 4, 13, 14, C 4, 5, 15, 

and 16. 
If all systems are "GO" at this point, 

make the connections between the 
PA -1B, TDM-29C, LEDs, separation 
adjust pots (R 5, R 15), input and out- 
put jacks, and switches (See Fig. 4). 
Some ventilation should be provided 
in your mounting cabinet since the 
power supply and ICs do generate a 

small amount of heat in operation, 
which should be dissipated, especially 
in constant -duty use. Some experi- 
mentation in positioning the trans- 
former for minimum hum will be re- 
quired. Normally, four to six inches of 
space between the board and the 
transformer will be necessary. 

Once all the connections have been 
made, the DM -4 is ready for final test. 
Connect inputs and outputs of the 
demodulator, using a CD -4 capable 
cartridge and low capacity cables for 
the inputs. Turn the CD -4 separation 
adjust pots to the 10 o'clock position, 
switch the mode switch (S 2) to the 
2 -Ch. (closed) position and play a 

record. The sound should be clean 
and well balanced, since it now has 
full RIAA equalization. As before, if 
this is not the case, go back and check 
your wiring. Turn the CD -4 adjust pots 
fully counterclockwise. This should 
cause the volume of the sound to di- 
minish and disappear. If this is not the 
case, e.g., the sound increases, you 
have reversed the leads on the end 
terminals of the pot. Play a CD -4 
record with the CD -4 adjust pots 
fully counterclockwise and S2 in the 
4 -Ch. (open) position. This should 
cause the carrier acquisition lamp 
(LED 2) to glow and sound should 
come from all four speakers. You are 
now listening to the difference sig- 
nals, which are the FM portion of the 
disc. Be sure your CD -4 cartridge is 

operating at the recommended track- 
ing force and the anti -skate is set to 
the recommended value. If in doubt, 
remember this: as a rule a bit too 
much tracking force is better than too 
little. The quality of the difference sig- 
nal output will vary depending upon 
the cartridge used, tracking force set- 
tings, alignment of the cartridge in the 
shell, and last, but not least, the con- 
dition of the disc you are playing. In 
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Your professional turntable 
cannot match the performance 

or reliability of this one. 

TheTechnics SP -10 MKII. 
Every professional needs the precision of the Technics 
direct -drive system. That's why radio stations use it. And 

discos abuse it. But every profes- 
sional also needs abundant 
torque. And now you can have 
it. In the SP -10 MKII. 

At 331/3 RPM, the SP -10 
MKIIwill reach the exact 

playing speed within 0.25 of a second. 
That's less than 1/12 of a turn. While it comes to a dead 
stop in only 0.3 of a second. And you don't have to 
worry about subtle slowdowns because a tracking force 
of even 1,000 grams won't noticeably affect its speed. 

You won't find any belts, gears or idlers in the SP -10 
MKII. But you will find our lowest wow and flutter ever 
(0.025% WRMS). Inaudible rumble (-70dB DIN B). 
And a platter that spins at the exact speed (331/3, 45 or 
78 RPM) regardless of fluctuations in AC line voltage or 
frequency. The reason: A quartz -locked frequency 
generator DC servo motor. 

And the SP -10 MKII is as reliable as it is precise. 
Even with its abundant torque, you can stop the platter 
with your hand. Because we designed it to take all the 

punishment a professional can dish out. Even after years 
of continued use. 

You'll also get all the refinements a professional 
needs. Like a quartz -locked stroboscope. Remote control. 
Electro -mechanical braking. A dynamically damped 
platter. And a separately housed power supply. 

The SP -10 MKII. One component in the new 
Professional Series from Technics. 

r Panasonic Company 
Technics Dept.111 
One Panasonic Way 
Secaucus, N.). 07094 

Attention Sid Silver, 
Technical Service Specialist. 

E Send me technical information on the 
Technics SP -10 MK II turntable. 
Have a Technics audio specialist call for an appointment. 

Technics 
by Panasonic 

Professional Series 

NAME TITLE 
Please Print 

COMPANY 

ADDRESS 

1 

CITY STATE ZIP 

AREA CODE PHONE NUMBER 
J 

Check No. 46 on Reader Service Card 
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NOTCH INDICATES PIN 1 

\/ 
11 Hill 111 

TAB MAKE BEND VERY CAREFULLY 

LEADS FLUSH WITH FOIL SURFACE 

Fig. 3-Locating guide for IC 1, 2, left, and lead -bending diagram for IC 3, right. 

general, the sound should be clear 
and clean, not unlike an FM broad- 
cast. An important part of your assem- 
bly job is to dress the leads of both the 
input to the PA -1B and the output of 
the PA -1B to the TDM-29C to min- 
imize crosstalk, which results in a 

"dirty" sound from the difference sig- 
nals known to CD -4 engineers at Type 
Il distortion. This is not unlike multi - 
path in its cause and effects. Radiation 
of the carrier from one channel to the 
other, which is especially serious after 
preamplification, is the major cause of 

Type II distortion. The design of the 
PA -1B, with its large ground plane and 
well -spaced inputs and outputs, helps 
minimize this problem, and adjusting 
your lead placement to have max- 
imum separation of left and right 
channel signal cables should elimi- 
nate it. If the carrier acquisition lamp 
does not glow, check to see whether 
pin 11 of the TDM-29C is open. If it is, 

then check for high frequency signals 
shunting to ground in the connecting 
cables. Sometimes a capacitance in 
the cables will allow the low frequen- 

cy signals to pass while obliterating 
the carrier signals, especially if an in- 
ternal cable break is present. At this 
point, if all is well, you can put the 
cover on your demodulator and you 
are ready for the final setup proce- 
dure. 

Final Adjustment 
Using a suitable adjustment record, 

such as the JVC 4DE-205, play the mid - 
band sweep signals (warble tone) and 
listen to the rear channel speaker for 
the left side. Rotate the left side CD -4 
adjust pots to obtain minimum output 
from that channel. Repeat this proce- 
dure for the right side. Once you have 
adjusted this demodulator, read- 
justment is not necessary unless the 
cartridge or stylus is replaced. There is 

no provision for carrier level adjust- 
ment since this is taken care of auto- 
matically by the demodulator. 

A Special Hang -on 
CD -4 High Blend 

There have been many advances in 
CD -4 technology since its inception, 
but many of the earlier recordings, by 
now quite worn, will produce noise 
which is difficult to eliminate, even 

Table I 

TA7122P NORMAL VOLTAGES 
PIN VOLTAGE 

1 1.8 
2 0.5 
3 0.02 
4 0.0 
5 0.6 
6 12.0 
7 24.0 

PARTS LIST/DM-4 DEMODULATOR 
RESISTORS 
R 1,11 1K 5% 1/4W 

2,12 120K 5% 1/4W 

3,13 68K 5% 1/4W 

4,14 10K 5% 1/4\A/ 

5,15 10K Screwdriver -Adjust 
Miniature 
Potentiometers 

6 150 10% 2W 
7,19 1800 5% -1/4W 

8,16 100K 5% 1/4 W 
9,17 220K 5% 1/4W 

10, 18 15K 5% 1/4W 

CAPACITORS 

LED 1, 2 

D1-4 

IC 1,2 

IC 3 

T1 

4,15 0.0334 5% Mylar 
5,16 47pf 5% Mylar 
6 10004 50V Electrolytic 
7, 8, 104 25V Electrolytic 

17,18 
10,19 474 25V Electrolytic 
11, 20 5pf 5% Mylar 
21, 22 0.0334 5% Mylar 

(for optional 
high blend ckt.) 

Light Emitting Diodes 
1.6V @ 20 mA. 
200PIV 2 Amp Recti- 
fier Diodes. 
Toshiba TA7122P-B or 
GTE/Sylvania ECG 1085. 
National Semicon- 
ductor LM 3401-24. 
Transformer 25.2 V sec- 
ondary (for power 
supply) 
Radio Shack #273-1386. 

TDM 29C JVC CD -4 Demodula- 
tor Card. 

C 1,12 24 25V Electrolytic S 1, 2 # SP, one for power, one for 
2,13 330pf 5% Mylar carrier. 
3, 9, 1004 25V Electrolytic S3 DP, DT for blend. 
14 Six jacks, 2 input & 4 output 

Hookup wire, 24 -AWG solid & small 
gauge shielded for signal inter- 
connect. 
Fuse & holder, 1 -Amp standard. 
Power cord and strain relief grommet. 
Suitable case. 

The TDM-29C is available from JVC 
America, Inc., CD -4 Information 
Center, 58-75 Queens Midtown Ex- 
pressway, Maspeth, NY 11378. Price is 

$35.00 postpaid. New York City resi- 
dents, please add 8 per cent tax. A kit 
consisting of a pre -etched, drilled PA - 
1B card, the three ICs, and a CD -4 
demodulator adjustment record is 

available from: Applied Research 
Engineering Assoc., P.O. Box 12 Station 
A, Flushing, NY 11358. Price: $35.00. 
The PA -1B card is also available alone 
at $15.00. (N.Y. state residents please 
add applicable tax.) Technical assis- 
tance is available from the author 
through Applied Research En- 
gineering Assoc. at the above address. 
In your letter, please be specific about 
the problem, noting the turntable and 
phono cartridge, and include a 

stamped, self-addressed envelope. 
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This is a pair of Bose Model 301 
Direct/Reflecting, bookshelf 
speakers with their grilles removed. 

What's odd about them might 
not be immediately obvious, but 
it's very significant. Unlike most 
pairs of speakers, they're not 
identical. Instead, the left-hand 
speaker is a mirror image of the 
right-hand speaker. 

Bose goes to the extra trouble 
and expense of making the two 
speakers of the pair you buy differ- 
ent to provide the proper propor- 
tion of reflected and direct sound 
at high frequencies, a feature 
unique among bookshelf speakers. 

To accomplish this, each 
speaker is of an "asymmetrical" 

Direct Sound 

Reflected Sound 

design. As a result, a pair of Model 
301s has woofers pointing straight 
ahead and tweeters angled out- 
ward. A large proportion of the 
high frequency energy is reflected 
off the side walls and then into the 
center of the listening room, rather 
than being aimed directly at the 
listener. As in a live performance, 
the listener is surrounded with a 
balance of reflected and direct 
sound. This is the same principle 
used in the Bose 501 and in the 
legendary Bose 901 R Direct/ 
Reflecting speaker system. The 
result is extraordinarily open, 
natural, and spacious sound. 

In addition, the Model 301 Dual 
Frequency Crossover' network 
causes the woofer and tweeter to 
operate simultaneously for more 
than an octave, providing excep- 
tionally smooth midrange response 
and an open spatial quality. 

With the unique Direct Energy 
Control, the Model 301 provides 
excellent performance in a wide 
variety of rooms, including small 
apartments and dormitory rooms. 
And it is truly small enough to fit 
in a bookshelf. 

These features make the 
Model 301 an unusual speaker 
with unusually fine performance. 
Its suggested retail price- less 
than $100 per speaker-makes it 
an extraordinary value. 

You already know the Model 
301 looks different from other 
bookshelf speakers. Now visit a 
Bose dealer and hear 
how different 
it sounds. 

The Mountain 
Framingham, Mass. 01701 

Patents issued and pending. 
For a full -color brochure on the Model 301, write: 
Bose, Dept.aut t, The Mountain, Framingham. 
Mass. 01701. 
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LEFT(RIGHT) FRONT 

OUTPUT 

LEFT (RIGHT) BACK 

BLEND 

S3A(B) 

0 033A 
NORMAL 

TO TDM 29C 
PIN 6 (17) 

TO TDM 29C 
PIN 5 (16) 

Fig. 5-CD-4 static high -blend circuit, parentheses 
indicates right -channel connections. 

0--- 
2 O 

3 

4 O 

5 O 

6 0 
7 0 
8 O 

9 

10 o 

R5 

;LB 
LFOUTPUT 

OLED 
2 

s 

11 O S-2 - 12 oOUAD 
2 CH 

13 0 
14 

C1M CCw 

15 
R15 

17 6 0 
0 ® 

Re 
OUTPUT 
RF 

18 0 
TDM-29C 

F1 SI 

Ti 

O GND 

O TO TDM 29 
PINS 9 &IO 

O GND 

O LED 2 

O LED 1 tLED 1 0 GND 

+Vcc FR O +TERMINAL OF C6 
GND 

O GND 

RIGHT OUTPUT TO O TDM 29 PIN 13 

0 GND 

O Vreg OUTPUT 

O GND 

O RIGHT INPUT 

GND 

O GND 

O GND 

O LEFT OUTPUT TO 
TDM 29 PIN 2 

O GNU 

O Vreg OUTPUT 

0 GND 

O LEFT INPUT 

O GND 

PA- IB 

RIGHT LEFT 
C6 INPUT INPUT 

Dl -4 

Fig. 4-Wiring interconnection diagram. 

with the most sophisticated demo- 
dulator. Since most of this noise is at- 
tributable to the FM portion of the 
signal, blending the high end (or roll- 
ing off the carrier response at high 
frequencies) will tend to reduce high 
frequency noise. This is usually done 
by rolling off the difference -signal re- 
sponse before the sum -and -differ- 
ence mixer. The design of the TDM 
29C makes this difficult without ex- 
tensive modification of the card. 
What this author has found to be a 

most effective method is shown in Fig. 
5. 

This circuit is applicable to the DM - 
4 and many other outboard CD -4 
demodulators, depending largely on 
the phase linearity of their output am- 
plifiers at high frequencies. Note also 
that the blending action works only 
on frequencies above about 4 kHz, re- 
sulting in a reduction of high -fre- 
quency separation. Do not confuse 
this circuit with a high frequency fil- 
ter. This modification has no net ef- 
fect on the amplitude of the high -fre- 
quency information, it only reduces 
its directionality. Low and midband 
separation is unaffected by this de- 
vice. Use of the high blend is recom- 
mended only for noisy discs. During 
normal playback, disable the circuit 
using S 3. 

In Conclusion 
Four -channel sound is a dramatic 

improvement over conventional two - 
channel stereophonic sound. With 
the DM -4, you will hear CD -4 as it 
should be heard, and you'll probably 
never want to hear another two -chan- 
nel record. 

The printed circuit design and vari- 
ous refinements in the circuit, as well 
as continuing research on a dynamic 
high blend device for the DM -4, were 
done as part of Senior Course EE 299 
at the Polytechnic Institute of New 
York. The author would like to thank 
Professor C. P. Rubenstein for his 
valuable advice and assistance. A 
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From the company that's brought 
new thinking to speakers, 

come new speakers that think. 
In a field where most of the leading 

brands have been established for decades, 
BIC VENTURITM speaker systems have 
achieved eminence overnight. 

In sales, where we are rapidly closing 
in on first place. 

But, more importantly, in 

speaker technology. 
At a time when most 

believed the technical fron- 
tiers had been thoroughly 
explored, BIC VENTURI 
speakers have been awarded 
two basic design patents in 
the space of six months. 

#3,892,288 for the appli- 
cation of the 'venturi' principle 
to acoustics, which revolu- 
tionized bass reproduction. 

And #3,930,561 for the 
BICONEXTM horn, which corn 
bined the virtues of conical 
and exponential flare rates. 

The resulting gains in efficiency, bass 
response and dynamic range have estab- 
lished new performance/value criteria. 

And, already, many long-time leaders 
in speaker design are attempting to follow 
our lead. 

Thinking defined. 
Now BIC VENTURI introduces two 

new high -efficiency speakers, that go on 
to do what no others have ever attempted. 

They're called the Monitor Series. 
And, by any definition, they're the first 

speakers that can think. 
Both the Formula 5 and Formula 7 are 

equipped with electronic circuitry capable 
of taking measurements, displaying in- 
formation, even initiating specific action. 

For example, they can tell when your 
amplifier is 'clipping,' and signal you. 

They can warn when they're being 
overloaded, and protect themselves. 

They can automatically adjust their 
frequency response to match the aural re- 
sponse of the human ear. 

And the Formula 7 can even let you 
see what you're hearing. 

These unique abilities elevate the 
loudspeaker to a new role in the stereo 
system. That of a system monitor, which 
can literally help you hear better. 

Get `clipped' no more. 
Until now, there has been no way for 

the user to accurately identify amplifier 
distortion due to clipping, or the precise 
point at which it occured. 

But the new BI C VENTURI Monitor 
Series speakers come with a test record 

that lets you pinpoint the output level at 
which your amplifier begins to clip the 
peaks of the waveform. 

Each speaker has a Clipping Indicator 
lamp, and a control that adjusts lamp sen- 

sitivity to your amplifier's maximum 
output. 

Once matched to your amplifier, the 
indicator will stay lit when clipping occurs. 
Lowering your amplifier until the lamp just 
flickers will allow musical peaks to be per- 
fectly reproduced. 

What's more, this circuit can be used 
to indicate speaker overload in those few 
instances where an amplifier has a power 
rating higher than the Formula 5 or 7 it's 
being matched with. 

And, if overloaded, the speakers 
protect themselves by shutting off pow- 
er to the stressed component. Individual 
indicator lamps (left above) signal you, 
and can also help isolate the problem. 

Improving on nature. 
One of the curious facts in acoustics is 

that the ideal in musical reproduction has 
long been 'flat' response. 

Curious, because only at very high 
levels can the human ear hear flat. As lis- 
tening levels decrease, the ear quickly 
loses bass and treble tones. 

That's why our exclusive Dynamic 
Tonal Balance Compensation circuit (pat 
ent pending) was developed. 

The idea is to improve on nature. 
And by automatically compen- 

sating for what the ear can't nor- 
mally hear, today's B-IC VENTURI 
speakers bring you music that's 
mus c to the ears. 

'clean' 

A balanced performance. 
The Formula 7 takes the monitor con- 

cept an interesting step further. 
A bank of Sound Pressure Level Indi- 

cators light in sequence, as speaker out- 
put increases. This visual dis- 
play covers the range from 
75db (normal speech) to 
117db (jet engine at 70 feet). 

A reference chart on the 
display panel further inter- 
prets the information. 

Interesting in themselves, 
the SPL readings can also 
help you fine-tune your sys- 
tem to room acoustics, and 
compensate for imbalanced 
output levels in amplifier and 
tuner channels, tape heads 
and phono cartridges. 

Tomorrow's 
technology today. 

Once again, BIC VENTURI has ex- 
tended the limits previously envisioned 
for speaker design. 

These two new Monitor Series speak- 
ers take speaker technology an innovative 
step into the future. They establish a new, 
and larger, role for the loudspeaker. 

And we confidently predict that 
they presage the speakers of tomorrow. 

0013 BI C VENTURI 
Westbury, N.Y. 1159Ò. 
BIC, BIC VENTURI and 
BICONEX are trademarks of British 
Industries Co. Division of Avnet, Inc. 
In Canada, C.W. Pointon, Toronto. 

BIC VENTURI SPEAKER SYSTEMS 
TOMORROW'S TECHNOLOGY TODAY 
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Syndication of 
Quadraphonic Radio Programs 

Martin Clifford 
We all like to go to concerts and sit 

in the fifth row center, but it's too bad 
there are only a few seats which meet 
that requirement. Whether it's an op- 
era, a classical concert, or a rock or 
jazz performance, some places in the 
house just plain sound better than 
others. Oddly, however, one of the 
best places for sound is your own liv- 
ing room. 

Bringing live performances into 
your living room has been the desire 
of radio stations since their inception. 
AM radio began with one carbon mi- 
crophone placed in front of a singer 
or an orchestra, and sound was car- 
ried back to the radio station and on 
to the transmitter by a single tele- 
phone line, which had a frequency re- 

sponse to about 5 kHz. In the 1920s 
and 30s this was an enormous step for- 
ward. With the proliferation of FM 
broadcast in the 60s, this one micro- 
phone and one telephone line sys- 
tem was dramatically improved, and 
the FM transmission medium with a 

15 -kHz bandwidth was a giant step 
ahead of AM in quality. Next came 
FM stereo with two or more micro- 
phones, two telephone lines, and a 

stereophonic transmission system 
which works magnificently. And now 
in the 70s we are going back to live ra- 
dio, but now with quadraphonic 
sound. 

Experiments in listening have 
shown that in order to create a truly 
lifelike sound field, more than two 
speakers are required in the playback 
area. What the optimum number is 

has yet to be agreed upon, but four 
seems to do a very meaningful job of 
reproducing the original sound. How 
then do today's live concerts get into 
your home? The ultimate experience, 
of course, is to receive these live pro- 
grams in your living room at exactly 
the same time they are being per- 
formed on stage. The first step to- 
wards achieving this is to get a net- 
work of FM stations across the United 
States. A major step forward came 
when the Lincoln Center for the Per- 
forming Arts set up a network of FM 
and TV stations to simulcast live per- 
formances from the Center. The au- 
dio channels in this case were carried, 
in part, by two wideband satellite FM 
stations, yielding a signal-to-noise ra- 
tio in the transmission from New York 
to Los Angeles of almost 70 dB. Cer- 
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Our Contribution to the Realization 
of High Quality Music Reproduction 
in the Home over the Past 25 Years. 

Our company was founded at the time of rapid 
developments in the field of magnetic tape 
recording. 

During this period there were few machines 
available, but they revolutionized professional 
sound recording. 

This 
advancing 
technology soon 
introduced a new 
era to the amateur 
recordist, because 
it was now L®r 
possible to.P'z ADZI 

record 
sound on 
a reusable 
storage 
medium, 
which could 
even be cut and 
spliced together again. 

It id with 
considerable pride 
that we note our 
participation in these 
developments right from the 
very beginning. 

As long 
ago as 
1954, 
our 
recorders 
were 
already 
equipped 

with the 
professional 

three motor drive system. 
What is it that makes REVOX recorders so 

successful? 
The answer to this 

773111. question must take 
into account the taw 
changes which 
have occurred 
in the 
consumer 
since the 
early days of 
recording. 

Today's 
audiophiles 
have an increasing 
awareness of true quality, and only a first-class 
product has a chance of being accepted by the 
serious recording enthusiast. 

3. 

The fact that REVOX tape recorders are in 
constant demand in such an increasingly 
quality -minded 
market is 
indicative 
of their 
high C. 
standard of 
construction 
and 
performance, 
but it also 
reflects the M M 

increasing J 

sophistication I 4 
of the serious 
audiophile, whose requirements can only be met by 

a small number of select products. 
Our involvement in the design 

and production of 
professional 
equipment has led 
us to think in terms 

only of professional 
standards, even for 
our consumer 
products. 

This approach 
produces far-reaching 
effects; the 
performance of 

REVOX recorders with 
regard to durability, mechanical 

and electrical stability, and 
closely -held 
specification 
tolerances, will 
stand 

PO 

with professional 
equipment, and 
this is our main 
contribution to the 
realization of true 
high fidelity sound 
reproduction in the 
home. 

Does your equipment meet the 
high standards you require? 

Visit your nearest REVOX dealer or write to: 

R EVOX 

6. 

155 MICHAEL DRIVE 
SYOSSET, N.Y. 11791 

1. DYNAVOX (1950) 2. REVOX A36 (1954) 
3. REVOX D36 (1960) 4. REVOX A77 MK I (1967) 
5. REVOX A700 (1973) 6. REVOX A77 MK IV (1975) 
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tainly this was the right direction for 
getting live, real-time, high -quality 
high fidelity into the living room. 
With this two -channel transmission 
facility established, matrix four -chan- 
nel experiments to yield real-time, 
four -channel programming were es- 
tablished. The British Broadcasting 
Corporation, for example, has a ster- 
eo distribution system for their VHF 
service throughout the United King- 
dom. This uses an analog -to-digital 
technique and is carried along the 
BBC video network lines and dropped 
off at each FM station. It is therefore 
possible, and in fact happens, that 
when BBC broadcasts a live stereo and 
quadraphonic transmission from Roy- 
al Albert Hall in London, it is received 
in real-time in living rooms through- 

out Eng and, Scotland, Ireland and 
Wales. 

Syndication 
The United States, in general, has 

been somewhat behind Europe in 
network stereo transmission develop- 
ment, although many experiments are 
currently going on over existing tele- 
vision coaxial lines. Certainly such a 

system is possible, and if enough audi- 
ence pressure is put upon the net- 
works fcr live programming in real- 
time, it will become a reality. Again, 
once you have established a network 
for the two -channel transmission sys- 
tem, you can also have four -channel 
broadcasts. 

With AM stereo on the horizon, the 
increase in pressure for stereophonic 
and quadraphonic programming will 
not only come from the FM stations, 
but also from AM broadcasters. This 
may be the catalyst to bring these live 
quadraphonic shows to living room 
reality within the next few years. 

A couple of good examples of live 
tape syndication are the Boston Sym- 
phony Orchestra recorded at Tan- 
glewood, Mass., and the Agora Jazz 
Show recorded at the Agora Ballroom 
in Cleveland, Ohio. The contrast in 
production and miking techniques for 
the two programs bring out a lot of 
the "how to" in four -channel record- 
ing. 

The Boston Symphony production 
is handled by Richard Kaye of WCRB 

in Boston, who is Manager of the Bos- 
ton Symphony Transcription Trust. 
The Orchestra, which has been syndi- 
cated for over six years, is carried by 
130 radio stations both here and 
abroad, including Canada, Mexico, 
Britain, and Australia. The control 
room at the shed in Tanglewood con- 
tains mixing, encoding, and record- 
ing equipment specifically designed 
for four -channel production. The 
console takes up to 12 microphones 
and mixes down to four master buses. 
The outputs of these buses are passed 
through the four -channel encoder 
and are then recorded on an Ampex 
AG -440 two -track machine. Since the 
productions are QS quadraphonically 
encoded, only a two -channel record- 
ing medium is required. In addition, a 

four -track, half -inch Tascam recorder 
is used to make the master four -chan- 
nel tape. Revox and Otari two -track 
machines record back-up copies. 

Recording Methods 
When recording classical music, a 

minimum of gimmickry in four -chan- 
nel technique is desirable. According 
to Mr. Kaye, "We really record the or- 
chestra using basically four micro- 
phones. The four are all non -direc- 
tional Neuman KM -73s. The front 
mikes are placed on either side of the 
stage, and the two rear mikes, which 
pick up the ambience, are placed 
higher than the front mikes, basically 
in a trapezoid arrangement. Occa- 
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The world's finest turntable costs $1985: 

QGALE ELECTRONICS OF AMERICA, INC. 348 EAST 84TH STREET, NEW YORK, NEW YORK 10028 
Check No. 18 on Reader Service Card 

AU:-_. r 

The finest speaker costs $450.** 

We make both. 

oie °Tone arm not included. 

L°Stand available at additional cost. 
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The Powerful 
Difference. 

As speaker specialists, we at 
Rectilinear know, better than 
most, that to play music at real- 
istic volume levels requires 
speakers of extraordinary dynam- 
ic range and power handling 
capacity 

That's why every Rectilinear 
speaker is designed to handle 
enormous amounts of power and 
do it effortlessly. 

Two prime examples are the 
Rectilinear 2 and 41/2. Though 
moderate in size, they can easily 
reproduce the ear shattering 
levels of a rock group in full cry 
and do it with unmatched clarity 
and precision. 

Both the Rectilinear 2 and 41/2 

use special high reliability driv- 
ers and frequency dividing 
networks backed up by protec- 
tive circuitry to prevent 
mechanical damage and burnt 

out voice coils. 
In addition, a unique cabinet 

material with a high density 
fibrous core dramatically reduces 
cabinet resonances. 

Yet in spite of their high power 
handling capabilities, both speak- 
ers are efficient enough to be 
used with moderately priced and 
powered amplifiers and receivers. 

If your speakers aren't deliver- 
ing the kind of punch and power 
you know is in the music, you 
owe it to yourself to listen to 
Rectilinear. You'll be impressed 
with the powerful difference. 

Rectilinear speakers from 
$169 to $ 449. 

For complete information 
write: Rectilinear Research Cor- 
poration, 107 Bruckner Boule- 
vard, Bronx, N.Y. 10454. In 
Canada: H. Roy Gray Ltd., 
Markham, Ontario. 

sionally, we use a fifth mike for the 
woodwind section or for a solo, but 
we never use any solo mikes on the 
pianos. We don't use any artificial re - 
verb or time delay, but rely on the 
natural sounds to give us life -like pro- 
duction. In other words, we deliver 
the natural hall sound exactly as you 
would hear it if you were sitting in the 
fifth row, center." 

When recording and encoding a 

jazz show such as "Live at the Agora," 
which runs on over 40 stations in the 
United States, producer Denny Mar- 
tin feels that more latitude can be tak- 
en in a four -channel mix. The Agora 
Club is located beneath Agency 
Recording Studios, which is a 16 -track 
studio facility. A full compliment of 20 

or more mikes, both directional and 
non -directional, appear on the stage, 
and their output is mixed down for 
the 16 -track Ampex which produces 
the master tape. The recording tracks 
not only include close miked instru- 
mentals and vocals, but there are also 
ambience mikes hung about the room 
to get crowd noise for the live sound. 
In the mixing process, a lot of quad- 
raphonic panning and placement 
takes place. Says Martin, "With musi- 
cians such as Mike Urbaniak, we can 
take a lot of liberties in placing parts 
of the band on the side walls and even 
behind. We use four quadraphonic 
pan pots in the mix, and sometimes 
make things move all around the au- 
dience, while at other times we even 
have various sounds moving in differ- 
ent directions at the same time to 
create very interesting effects." 

Quadraphonic Mix 
"We mix the 16 -tracks down 

through the QS encoder and make a 

two -channel running master. From 
there, we carefully duplicate on 
Scotch 207 and send it out to stations 
carrying the show. The comments we 
have gotten," says Denny Martin, "are 
coming from stations all over the 
country. Many of them comment that 
this is one of the most live sounding 
concerts they have ever heard and the 
living room experience seems to be 
even better than the live experience." 

Radio stations and listeners both 
appear anxious to get more quad- 
raphonic programming on the air. 
Shows in QS and SQ such as: "King 
Biscuit Flower Hour," "Live from the 
BBC," "The Chicago Symphony," 
"The Boston Pops," "Rock Around 
the World," in addition to local four - 
channel productions by individual 
stations, continue to give the four - 
channel listener lots of live listening 
for his living room. A 
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WHY MOST CRITICS USE 
MAXELL TAPE TO EVALUATE 

TAPE RECORDERS. 
Any critic who wants to 

do ci completely fair and 
impartia -est of a tape re- 
co-cer is very fussy about 
the tape he uses. 

Because a flawed tape 
ca--) lead to some very mis- 
leccing results. 

A tape that can't cover 
the full audio spectrum 
ca -1 keep a recorder from 
ever reaching its full 
po-ential. 

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

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

And c tape that doesn't 
sound consistently the 
same, from end to end, 
from tape to tape, can 
make you question the 
stability cf 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 argue with. 

Fortunately, we test 
every inch of every Maxell 
cassette, 8 -track and reel- 
to-reel tape to make sure 

maxEllii 7.35-9fJ 
Snund Recu ct lybpe 

maxel[M.8T 90 
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they don't have the prob- 
lems that plague other 
tapes. 

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

Ifs ore way to guaran- 
tee the equipment will get 
a fair hearing. 

Maxell. The tape that's too good for most equipment. 
Maxell Corporation of America, 11,E-0 West Commercial Ave.; Moorachie, New Jersey 07074. 
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Sonab Model C-500 Cassette Deck 
MANUFACTURER'S SPECIFICATIONS 
Motor: D.C. servo. 
Wow & Flutter: Less than 0.13 per cent 
weighted peak. 
Tape: Standlard and Cr02 
Frequency (Response: 30-15,000 Hz ±3 
dB standard tape; and 30-16,000 Hz 
±3 dB with Cr02. 
Signal/Noise Ratio: 51 dB and 58 dB 
with Dolby; chrome 53 dB, with Dolby 
60 dB. 
Meters: Quasi -peak indicating. 
Power: 100 to 240 Volts a.c. 
Dimensions: 15 in. (38.1 cm) L x 10 in. 
(25.4 cm) D x 4'/ in. (10.8 cm) H. 
Weight: 10 lbs. (4.5 kg). 
Price: $399.00. 

Sonab is a Swedish company known in Europe and more 
recently in America as the producer of a kind of multi -direc- 
tional loudspeaker designed by Stig Carlsson. A year or so 
ago, they decided to add other audio components to their 
line, and the Model C-500 is one of the first to appear. Al- 
though it is made in Japan, the styling shows a certain Scan- 
dinavian influence in the unusual layout and black finish 
only relieved by the white lettering. Styling is very much a 

matter of personal taste, and some will find the clean lines 
attractive, while others may prefer a more usual approach. 
As the French say-chacun a son Out.... 

Now for a look at the controls. A striking feature of the 
C-500 are the two VU meters located near the rear of the 
machine. Instead of the usual rectangular shape, they are 
nearly semi -circular, and while they are quite attractive 
looking, I feel that function has to some extent been sacri - 

Fig. 1-Response from a standard 40 Hz to 10 kHz 

w 
test tape. 

N z 
o 
a. 
In 
w 
rc 

w 
> 

á J 
w 

5dB 

100 IK 

FREQUENCY - Hz 

10K 

ficed to form. In front of the meters are three input and out- 
put controls set in small subpanels. The middle control is for 
a center microphone, and the outside pair control both 
channels using ingenious dual bar -type knobs. The output 
control affects only the signal at the headphone 
jack-which is quite logical enough, as there is a preset con- 
trol at the rear for the main output. 

In front of the three levels controls are push-button 
switches for Cr02, Dolby noise reduction, and power 
on/off, with green lights just above to indicate these func- 
tions and a red light for Record located in between the me- 
ters. On the left-hand side, at the front, is a row of function 
switches for Record, Rewind, Stop -Eject, Playback, Fast 
Wind, and Pause. A digital counter and its associated Mem- 
ory switch are located just behind the cassette com- 
partment. A headphone and the three microphone jacks are 

Fig. 2-Record-replay response using the Maxell UD 
tape. 
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on the vertical front panel; the other input and output sock- 
ets are at the rear with two record calibration controls and 
the four record calibration controls along with the pre- 
viously mentioned output control. A DIN -type socket, a 

covered voltage selector, and a grounding screw complete 
the rear panel. This voltage selector is a rather ingenious 
item. It has four separate steps, from 100 to 240 Volts, with 
the individual voltage selection accomplished by inserting 
the bus so that an arrow printed on its points to the desired 
voltage. The C -500's motor is a d.c. servo type, notable for 
extremely low wow and flutter. Such motors are, in fact, 
now becoming a standard item on the more expensive 
decks. 

Measurements 
The first test, as usual, was for playback response using a 

standard 40 Hz to 10 kHz test tape with the results shown in 
Fig. 1. Next, the record -replay frequency response was mea- 
sured at 0 VU and at -20 VU with Maxell UD tape. As can be 
seen in Fig. 2, the high frequency -3 dB point was just over 
16 kHz. Changing over the TDK KROM tape produced very 
similar results with the -3 dB point just a hair above that 
achieved with the Maxwell tape. Distortion versus level at 1 

kHz is shown in Fig. 3, and distortion versus frequency is giv- 
en in Fig. 4. It should be noted that the 0 VU calibration on 
the meter is some 4.5 dB below the Dolby level which can 
cause some difficulties in recording Dolby FM transmissions, 
although it gives an apparent increase in headroom. The 
measured signal-to-noise ratio, referred to three per cent 
distortion, "A" weighting, came out at 56 dB for the UD tape 
and was 66 dB using the Dolby system. The TDK KROM was 
almost as good at 54.5 and 64.5 dB respectively. The noise 
level increased by 8.5 dB with the microphone input control 
at maximum, but it is rather unlikely that such a low sensi- 
tivity microphone would be used to make this control posi- 
tion necessary; a more realistic figure would be 3 or 4 dB. In- 
put signal for 0 VU was 60 mV for the line input and 180 mi - 

Fig. 3 -Record -replay response with the TDK KROM 
tape. 
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crovolts for mike.Output under these conditions was 890 
mV. Wow and flutter was 0.08 per cent (DIN), which is con- 
siderably better than the specified 0.13 per cent. 

Dolby tracking was well within 1 1/ dB, and so the actual 
response is not shown. Finally, fast rewind time was 75 sec- 
onds for a C-60. I have never thought this was a particularly 
important parameter, since good tape handling seems more 
important and conflicts somewhat with high speed, but if I 

miss it out, we are sure to get some querulous letters. So 
there it is, 75 seconds. 

In -Use Tests 
Some very satisfactory tapes were made, both from FM 

transmissions and from records. As might be expected, it 
was found possible to drive the VU meters further into the 
"red" than is usual with a cassette machine, but obviously 
some experimenting should be done to get optimum re- 
sults. Characteristics of the meters are almost peak -reading, 
and their calibration extends from -20 to +3 dB. The con- 
trols all handled very nicely, being quite smooth in use, and 
the input and output bar controls use a slipping clutch ar- 
rangement, thus allowing each channel to be adjusted inde- 
pendently or in tandem-a nice feature. Provision for a cen- 
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Fig. 4-Distortion at 1 kHz. Note that full scale de- 
flection i ±3 dB. 

ter microphone is another refinement not found on all 
decks in this price range, and headphone users will appreci- 
ate the high output (2.5 Volts) and convenience of the sepa- 
rate level controls. Mechanical noise is very, very low, and 
with a little patience, it is possible to inch the tape past the 
head for cueing. 

The instruction manual is written in Swedish, French, Ger- 
man, Dutch, and English, and is quite comprehensive and 
easy to follow. Little is said about adjusting the four record 
calibration controls; it is merely stated that the deck is facto- 
ry adjusted for the tapes recommended. 

The Stop -Eject key must be pressed fairly gently, as with 
some others of this type, or otherwise the cassette will eject 

KROM 

UD 
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Fig. 5-Distortion versus frequency. 

10K 

itself, but I do not feel this is a strong criticism. I was both- 
ered a bit more by the meters being set fairly deeply into the 
top of the machine, so that one needed to look down from 
nearly above them to get a really good look. One good way 
round this would be to mount the machine at about a 45 de- 
gree angle, being careful that the edge -stop on the shelf did 
not interfere with the mike and phone jacks on the front 
edge of the unit. Again, this is not a terribly serious thing, 
and I can find no real fault with the C-500. Indeed, I must 
hasten to point out that the overall performance parameters 
are well up to the high standards we expect today from the 
best quality cassette decks. George W. Tillett 
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MANUFACTURER'S SPECIFICATIONS 
Band Center Frequencies: 30 Hz, 60 Hz, 120 Hz, 240 Hz, 480 

Hz, 960 Hz, 1920 Hz, 3840 Hz, 7680 Hz and 15,360 Hz. 

Range per Band: ±15 dB. 
Filter "Q": 2.5 ±10 per cent. 
Gain Range Adjustment per Channel: ±15 dB. 

Frequency Response, Equalization In: 20 Hz to 20,000 Hz 
±0.25 dB. 
THD: Less than 0.05 per cent at 1 Volt out, controls set flat. 
Less than 0.1 per cent with controls set in any position, with 
2nd- and 3rd -harmonic controls set to same position as fun- 
damental. 
Equivalent Input Noise: 60µV, worst case settings; 15 µV all 
controls centered. 
Output Voltage: Up to 10 Volts before clipping, except 5 

Volts at 20 kHz. 
Input Impedance: 50,000 Ohms. 
Output Impedance: Less than 600 Ohms. 
Dimensions: 17 in. (43.2 cm) D x 6 in. (15.2 cm) H x 6'/2 in. 
(16.5 cm) D. Rack mount version, 210R, available. 
Power Requirements: 110 to 130 Volts, 50/60 Hz, 14 Watts. 
Shipping Weight: 12 lbs. (5.44 kg). 
Suggested Retail Price: $275.00, optional wood cabinet, 
$40.00. 

Readers of Audio Magazine need no introduction to the 
uses and usefulness of a good graphic equalizer installed in 
a component high-fidelity system. The extended tone -con- 
trol flexibiñty of these multi -band devices has made them 
increasingly popular with serious audiophiles over the last 

few years. Differences between the models of one manu- 
facturer and another consist primarily of the number of 
bands or segments into which the audio spectrum is divided 
and the variation in noise or distortion contributed by the 
added component. In the case of the Spectro Acoustics 
Model 210 Equalizer, that company seems to have done a 

good job on both those counts, and come up with a new cir- 
cuit design wrinkle as well. 

The Model 210 front panel has 10 separate octave -by -oc- 
tave equalizer controls in the form of slide levers sym- 
metrically positioned on the upper portion of the panel. 
Calibration marks in 3 dB increments provide a nominal in- 
dication to the user regarding the amount of attenuation or 
boost selected for each band. Since there is no physical de - 
tent or "click -stop" for these slide controls, it is necessary to 
look at the levers head-on in order to avoid parallax error 
when trying to set one or more controls to their "flat" posi- 
tions. 

Below each bank of slide controls is a horizontally moving 
Unity Gain Adjustment with a range of ±15 dB. The purpose 
of this control is to restore equal overall audible loudness of 
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We At Phase Linear 
Want To Hear What You Think 

About Our New 
Andromeda III Loudspeaker 

Introduction 
We're Phase Linear. We intro- 

duced the first truly practical 
super -power amplifier in 1971, 
and we've become world-famous 
for our advances in noise reduction 
and dynamic range expansion. 

Now, we have a loudspeaker, 
and we want to know what you 
think of it. 

We're Coming To You Because.. . 

We want your opinion because, 
as an Audio reader, you are either 
an industry leader or an advanced 
audiophile. 
As such, your opinion is important 
to us. 

Our Goals And How We 
Achieved Them 

Our goals in designing the 
Andromeda Ill included extended 
frequency response, low distortion, 
and full -impact transient response. 
Most of all, we wanted to capture 
the missing "third dimension" - 
that you -are -there element of 
space and depth which is present 
when music is performed. 

We accomplished these goals 
by using twenty separate drivers - including two twelve -inch 
woofers mounted in a 7th Order 
Chebechev formula. An Instant 
Acceleration circuit "speeds -up" 
the incoming musical signal to 
overcome tweeter mass. 

How We Achieved The Missing 
Third Dimension 

Research into psycho-accoustics 
revealed how our ears use certain 
echo and phase clues in perceiv- 
ing distance and depth. Accord- 
ingly, we arranged the Andromeda 
Ill's mid -range and tweeter units 
to generate the ideal relationship 
between direct and reflected 
sound, and introduced a Spatial 
Imaging Circuit. 

The result is a three 
dimensional "life-size" 
sound source. 

Some instruments are defined in 
the foreground, some are defined 
in the background, but all seem 
to be in the same room with you! 

Listen To Our Speaker, And Tell 
Us What You Think 

The Andromeda Ill is presently 
on display at selected Phase Lin- 
ear dealers around the country. 
Bring some of your favorite rec- 
ords along, listen critically, and 
tell us what you think. 

You don't have to sign the cou- 
pon for us to read your comments, 
but-if you do-we'll send you 
our latest hot -off -the -press full -line 
product brochure! 

J J'1ft 1 .J nea4 
20121 - 48th Avenue West 
Lynnwood, Washington 98036 L a 

Check No. 34 on Reader Service Card 

The Phase Linear Andromeda Ill 
consists of a five cubic foot boss 
module, two side panels measuring 
24" x 63" x 5", and o separate 
Electronic Motion Control 

Mail Coupon To: 
Bob Carver, President 
Phase Linear 
20121 - 48th Avenue West 
Lynnwood, Washington 98036 

Dear Bob: 
I heard the Andromeda Ill at 

(name of dealer) 

Here's what I thought: 

My présent speakers 

1 

My name: 

Street' 

City/State: 

Zip 
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equalized signals compared to the unequalized ones. So 
long as the octave controls are set to their center positions, 
these unity gain controls can be set to their mid -positions, 
but when several octave slides are either boosted or cut, the 
apparent overall loudness of reproduced music can vary 
considerably, making direct comparisons between equal- 
ized and unequalized signals difficult unless these gain con- 
trols are brought into play for altered overall levels. Other 
purposes of the gain controls are to prevent overload (as 
when all equalizer controls are set towards high boost val- 
ues) and to maintain optimum signal-to-noise ratios re- 
gardless of octave control settings. 

At the center of the bottom section of the panel are five 
push-button switches. The tape monitor switch introduces a 

tape-out/tape-in circuit to replace the one which may have 
been used to connect the 210 to your receiver or amplifier. 
If, in addition to depressing this button, the user also de- 
pressed the Eq Tape button alongside, it becomes possible 
to pre -equalize signals that are to be recorded. The next 
button, Line Eq, is for listening to equalized program materi- 

MODEL 210 
GVRA GRAPHIC EC,Att2ER 
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56 Back view of the Spectro-Acoustics Model 210 Graphic 
Equalizer. --*L rr fü 
Interior view. 

al while the fourth button bypasses the equalizer circuitry 
for instant comparison between equalized and unequalized 
material. The fifth button serves as a power on/off switch. A 
pilot LED indicator just above the power switch illuminates 
when power is turned on. 

The rear panel of the Model 210 has pairs of main input 
jacks, output jacks, tape output and input jacks, plus a single 
convenience a.c. outlet. Internal construction of the 210 in- 
cludes extensive shielding of all circuits that might be sus- 
ceptible to hum pickup. Little was known about the circuitry 
of this equalizer, since no schematic diagram was provided 
with our test sample, but we did note a reference to Gyrator 
synthesis employed in fabricating the tuning elements of 
each filter. We checked with the manufacturer and learned 
that they have cleverly used simple IC op -amps as single - 
pole "inductors by connecting a series capacitor and resis- 
tor from high -impedance input to low -impedance output of 
the op -amp, thereby inverting the capacitive impedance of 
the capacitor so that it "looks" like an inductive impedance. 
The op -amp is not critical so long as it is used as a buffer with 

Fig. 1-Response range of each of the 10 octave controls 
(per channel) of the Spectro-Acoustics Equalizer. 

unity gain. These synthesized "inductors" do away with the 
possibility of hum pickup and, of course, reduce costs that 
would result if conventional wound coils had been used. 

Laboratory Measurements 
Our first tests of the Model 210 consisted of boosting and 

cutting each of the 10 channel controls by its maximum 
amount and recording the change in response on our spec- 
trum analyzer while sweeping successively from 20 Hz to 20 
kHz. Results of all these superimposed sweeps are shown in 
the storage scope photograph of Fig. 1. Center frequencies 
are seen to be well within the 10 per cent accuracy specified 
by the manufacturer and, since the sweep is logarithmic and 
the controls are exactly one octave apart (nominally), spac- 
ing between successive peaks is virtually equal. Amount of 
boost or cut measured an average of around 13 dB, rather 
than the 15 dB claimed, but this is certainly more than 
enough for any practical equalization that one might at- 
tempt to perform on a home system and acoustic environ- 
ment. (Editor's Note: The manufacturer says that their 15 dB 
boost or cut spec. is based on the combining effects of ad- 
jacent filters.) 

Hum and noise measurements were conducted on an un - 
weighted basis, with all components above 80 kHz sharply 
attenuated by the built-in filter of our Sound Technology 
distortion analyzer and metering system. With all octave 
controls set flat and gain controls set to their mid -positions, 
we measured -100 dB of hum and noise below an output 
reference of 1 volt for both channels. 

Next, we measured what we thought would be a worst - 
condition case, all controls at maximum boost and gain con- 
trols set for maximum. Much to our surprise, the increased 
gain more than makes up for the increased hum and noise 
and, again referenced to 1 volt input, we measured a hum 
and noise level of -106 dB. The poorest S/N ratio was ob- 
tained with all controls set to maximum cut (this represents 
approximately 30 dB of signal loss through the 210,15 dB be- 
cause of the octave controls, another 15 dB because of the 
downward setting of the gain controls). S/N in this case 
measured -95 dB below 1 volt output. 

Total harmonic distortion was measured with all controls 
set to their flat position. Under these conditions, THD mea- 
sured for a rated output of 2.0 Volts was 0.0025 per cent at 20 
Hz, 0.0022 per cent at 1 kHz, and 0.04 per cent at 20 kHz. Sig- 
nal input was increased until a THD reading of 0.1 per cent 
was obtained. Output for this THD measured 11.5 Volts for 
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Check out the exciting new sound of the AR -14 
If you thought you knew all 

there was to know about the sound 
of AR speakers, maybe you should pop 
over to your friendly neighborhood AR 
dealer and ask him to demonstrate the 
exciting AR -14. It's part of AR's new 
generation of acoustic suspension 
speakers that sets a new standard of 
accuracy to whet other manufacturers' 
aspirations. 

The AR -14 stands apart from 
the competition in three particulars you 
should know about. First, its new 10 -inch 
woofer is mounted in the same size 
cabinet occupied by our larger, more 
expensive systems, so you get full 
accurate bass response right down to the 
lowest frequencies available in recorded 
music. 

Second, its new 1 -inch soft 
dome tweeter extends high frequency 

response flat to well beyond the limit 
of human hearing at extremely low 
distortion to give you accurate reproduc- 
tion of those essential overtones you've 
been missing from speakers with 
ordinary tweeters. 

Third, AR has perfected an 
optimally damped second -order LCR 
crossover which matches the woofer and 
tweeter characteristics so precisely that a 
midrange driver isn't needed. This gives 
you professionally accepted AR 
accuracy and full frequency 
response at the substantially reduced 
cost of a two-way system. It's easy to get 
interested in a truly accurate loud- 
speaker for $160; we suggest you visit 
your AR dealer for a demonstration of 
the new AR -14, using music with which 
you are intimately familiar. While you're 
there, ask to hear the same music played 

through any other speakers in the 
showroom. We think you'll find the 
accurate sound of the AR -14 the one you 
want to live with. 

Please send specifications of the AR -14 
Please send the new 36 -page 'AR Guide to 
Loudspeakers' ($1 enclosed) 
Please send me the AR demonstration record 
The Sound Of Musical Instruments (check for 
$5 enclosed). 

Name 

Address 

f,1 
AUll 

TELEDYNE 
ACOUSTIC RESEARCH 
10 American Drive 
Norwood, MA 02062 
In Canada: AC Simmonds & Sons Ltd 
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Infinity announces 
A speaker whose revolutionary concepts... 

The Infinity -Watkins 
Dual -Driver Woofer 
A revolutionary new driver employing two voice coils, 

this device solves what has been an unsurmountable 
problem in speaker enclosures: inherent character- 

istic resonance. 
No more impedence peak. No more characteristic 

resonance. No more back-EMF problems. Your ampli- 
fier sees only a flat impedence curve; you hear bass 
energy of astonishing accuracy, life -like presence and 
power. At the same time, Infinity was developing... 

Our Samarium Cobalt EMIT Line Source 
Samarium Cobalt is the most magnetically powerful 

material in existence. We utilize it in our Electromagnetic 
Induction Tweeter-the magnetic analogue of the electro- 

static (without any of its disadvantages) in a 48" Line 
Source creating a fan -shaped cylindrical wave -front of 
high frequency energy. 

You hear high frequency stereo imaging with an accuracy 
never before possible. Then we designed... 

Our Midrange Line Source 
This usually treated grouping of six high -definition 11/2" 

dome midrange drivers has been designed with careful 
attention to phase and acceleration capability, eliminating 
the problem of phase discrepancy. 

And we added... 

Our Midbass Coupler 
This critical element in our acoustic design has a 

transmission -line configuration and is precisely phased 
to match the acceleration times and acoustic output 

between the Infinity -Watkins Woofer and our 
Midrange Line Source. 

Approximately 500 of all musical fundamentals lie 
between 200 and 600 Hz, and we insist upon absolute 

accuracy in this critical musical range. 
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the Quantum Line Source 
...will obsolete all existing speaker technologies. 

Including our own. 
Nothing like it has ever been heard. 

We believe this radical change in speaker designs - 
which "opens up" frequencies from 18Hz to 32 kHz 

(±2 db) to previously unheard-of levels of power, 
cleanliness and depth - will change the course of 

audio history. Again.' Certainly we've amplified our 
own thinking; you will now see elements of the 

Quantum Line Source incorporated in a new family 
of Infinity speakers. 

By creating the world's first Electro -magnetic 
Induction Tweeter; by utilizing it in a multiple 
configuration to produce a line source of high 

frequency energy; by introducing a radically new 
method of producing bass frequencies with no 

enclosure resonance peak and by configuring all 
drivers in a phase -coherent homogeneity, Infinity 

has created an instrument that stands at the limits 
of speaker technology - and stands alone. 

No longer do you have to choose between the 
delicacy of music produced by a full -range electro- 

static or the power of a large bass horn. 
The QLS does it all. And more. 

Listen to the opening of the first movement of 
the Horenstein Mahler 3rd (on Unicorn and Nonesuch). 

It will leave you gasping. Its power and the clarity 
of its inner voices have never been heard like this. Or 

Janice Ian; her presence and warmth becomes so 
real you could reach out and touch her. Or Fleetwood 

Mac; the sledgehammer impact and detail of low 
frequency content is absolutely staggering. 

Suggested retail is $1100 a side (15% extra in 
rosewood). A large price for perfection? But don't 

let that deter you from asking for our Quantum Tech 
Paper which explains why and how we did 

what we did. 
Most important: listen. 

You might just agree with us that the Quantum 
Line Source is the state-of-the-art speaker. 

We get you back to what it's all about. Music. 

`Manufactured by Infinity Systems, Inc., under license by Watkins Engineering. © 1976 Infinity Systems, Inc., 7930 Deering Avenue, Canoga Park, Ca. 91403. (213) 883-4500. TWX 1910) 494-4919. 
Check No. 20 on Reader Service Card 

AmericanRadioHistory.Com



frequencies up to 2 kHz, decreasing to 3.0 Volts at 20 kHz. 
The slight increase in THD at high frequencies is attributable 
to slew -rate limiting of the ICs used in the circuit, according 
to the manufacturer, and consists largely of third -harmonic 
contribution which would fall outside audible limits in any 
case. We attempted to measure IM distortion at a variety of 
levels from 5 Volts downward but found that our IM meter 
was reading the residual IM (around 0.002 per cent) of the 
signal source at all of these levels. Frequency response of 
the Model 210, with controls set flat, measured from 15 Hz 
to 30 kHz for the -1 dB roll -off points. 

Listening and Use Tests 
Besides the small difficulty encountered in setting the 

controls to their flat position "by eye," a user should find no 
problem in incorporating and using the Spectro-Acoustics 
Model 210 equalizer in any component high-fidelity system. 
The instruction booklet supplied with the unit goes into 
some detail regarding good equalization practice and cites 
the fact that desired curves may be achieved in a variety of 
ways. For example, a requirement of 6 dB of boost at the 
960 -Hz octave could be accomplished by boosting that 
single control the full 6 dB or leaving that control at "flat" 
and cutting all other controls by 6 dB. The makers suggest 
that users operate controls as near to "flat" as possible while 
obtaining the desired correction curve. We enthusiastically 

endorse that philosophy-not because the Model 210 

would audibly distort or add noise in extreme settings (we 
confirmed that it does not), but simply because over -equal- 
ization of an inadequately powered hi-fi system can easily 
cause distortion, clipping and overload elsewhere. Remem- 
ber, a 10 -dB boost at any octave means that an amplifier has 

to supply ten times the power it is delivering for other fre- 
quencies whenever that center frequency is encountered in 
program material. Few amplifiers can do this, especially if 
you are listening at nominal levels which make peak power 
demands on the amplifier (during musical transients) which 
are close to its power rating even without such added 
boosts. 

We conducted several A -B tests of equalized and by- 
passed settings of the pushbutton switches with all equalizer 
controls set flat to see if we could detect any difference 
whatever between the "straight wire" condition (of having 
the equalizer out of the circuit) and the condition in which 
the unit is "in circuit." We could detect absolutely no differ- 
ence in sound quality, distortion or residual noise when 
switching back and forth. That, and sufficient segmentation 
of the audio spectrum for meaningful equalization, is all one 
could ask of a consumer -type graphic equalizer-and Spec- 
tro Acoustics' Model 210 fills the bill on both counts. 

Leonard Feldman 

Mclntoih Model C-28 
CtorP{1 P xs-nrlir 

MANUFACTURER'S SPECIFICATIONS 
60 Frequency Response: 20 Hz to 20 kHz. 

+0 -0.5 dB. 
THD: 0.1 per cent at rated output, 20 
Hz to 20 kHz. 
Input Sensitivity: Phono, 2.0 mV (ad- 
justable); microphone 2.5 mV, high 
level, 250 mV; tape head, 2.0 mV. 
Signal -to -Noise Ratio: Phono 1&2, 78 
dB below 10 mV input; high level in- 
puts, 90 dB below rated output. 
Output Levels: Main, 2.5 V; tape, 0.25 
V; headphone & line, 0.75 V into 8 

Ohms or 2.5 V into 600 -Ohm line; 
center channel, 1.25 V. 
Tone Control Range: Bass, ±20 dB at 
20 Hz; treble, ±18 at 20 kHz. 
High Filter: 12 dB/octave slope above 
7 kHz. 

Low Filter: 12 dB/octave slope 
50 Hz. 
Power Requirements: 120 V, 
Hz, 45 W. 
Dimensions: 16 in. (40.63 cm) 

Check No. 61 on Reader Service Card 

C 26 
6EEREO211O21IC 
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below 

50&60 

W by 

5-7/16 in. (13.8 cm) H by 13 in. (33 cm) 
D, behind panel. 
Weight: 25 lbs. (11.34 kg.) 
Suggested Retail Price: $649.00. 

Upon receiving this sample of McIntosh's popular C-28 
preamplifier/control unit, our first reaction was that some- 
one had mistakenly shipped us a power amplifier or an inte- 
grated amplifier, since we can recall no preamplifier unit we 
ever evaluated that weighed 37 pounds in its shipping car- 
ton, let alone 25 pounds even after extraction from a fully 
protected packaging arrangement which includes a separate 
inner carton, well isolated from the outer shipping carton. 
But, as thousands of McIntosh equipment owners probably 
know, ruggedness of chassis and construction is one of the 
things in which that company takes great pride. Some of that 
extra weight, to be sure, is accounted for by McIntosh's 
unique Panloc mounting design which eliminates the need 
for any shelf or bracket to support the C-28, for should you 
wish to custom mount it behind a cabinet panel, the hard- 
ware and brackets supplied will completely support the unit 

in such mounting arrangements. The front panel of the 
C-28, pictured here, extends beyond the largest width and 
height dimensions of the chassis, so that panel cutouts need 
not be made with great precision. Controls are sym- 
metrically positioned on the face of the black, heavy glass 
front panel, with separate Bass and Treble control knobs for 
left and right channels along the bottom left and right ex- 
tremes of the panel, together with controls for master vol- 
ume (including power on/off switch), mode selection (sev- 
en positions of mono and stereo reproduction capabilities 
including reverse stereo and combinations of mono that 
permit feeding one channel to both speakers, two channel 
signals to a single speaker or a mono L+R mix to both speak- 
ers), six position program selection, and a dual concentric 
balance and compensation switch control arrangement 
which selects flat response, loudness compensation or 
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Beauty in sound. By Fuji. 
Every Fuji cassette means beauty and pu-ity in sound. No hiss, no dropouts. Widest frequency response and dynamic 
range. Total reliability. Fuji high-fidelity cassettes such as the FX will give you the best performance possible on your tape 
recorder. Already widely recognized b), experts as the finest cassette in the world. Fuji. The cassette of the pro. 

FUJI FILM 
Pure-Ferrix 

1usrc laerfonn.n x c 

J 

FICC-90 

4E> 

so 

FINN FOLIO -. = 

_ .._,....,-... .. 

FUJI 

FUJI 
Fuji Photo Film U S.A., I X. 10001 
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225,287 people 
alreadj know listening is 
only half the fun 
A classic 
TEAC's A-2300SX is the latest version of a 
classic. The most reliable tape deck ever 
made. As of April 1976, more than 225,287 
have been purchased. And they have the 
lowest incidence of repair and maintenance 
of any deck on the market today. 

What is it about the A-2300SX that makes 
its performance and acceptance so 
remarkable? 

Three motors 
The A-2300SX features TEAC's heavy-duty, 
3 -motor transport system. Each reel has a 
motor to assure proper tape tension at all 
times. A third motor drives the capstan and 
was designed to allow electrical, instead of 
mechanical, speed change. No gears. No 
idlers. Just dependable, smooth operation. 

Fingertip control 
With three motor 
transport you get 
the flexibility of 
touch button control. 
You can switch 
instantly from mode to mode - play, 
fast forward, rewind, pause and record. 

With our new cue lever, editing is made 
easy. Instant starts. No bounce. No click. 

«MI mill 

REC 

MP BIM 

STOP 

With one touch of the EQ and bias switch 
you adjust the machine to different types 
of recording tape. Less noise. Less hiss. 
Better response. 

Three heads 
Each of the three 
basic functions - 
erase, record 
and playback-is assigned to a separate head. 
Each head is designed to perform 
its specific assignment, and to keep per- 
forming, use after use. 

These are some of the reasons so many 
TEAC tape recorders have been sold. 
Another reason is that so many people 
get tired of just listening to music. 

Listening is fun, of course, but if you 
really want to enjoy your stereo system, 
try adding fun ... try adding a TEAC 
A-2300SX. Just remember, you won't 
be alone. 

TEAC® 
The leader. Always has been. 
TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA. 90640 ©TEAC 1976 
In Canada TEAC is distributed by White Electronic Development Corporation (1966) Ltd. 
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"presence" mid -frequency emphasis. One input facility of 
the C-28 we have not encountered in some time is a Tape 
Head input which not only permits direct connection of 
tape playback to the pre -amp, but provides equalization as 

well. While we know of no tape transport systems currently 
sold for consumer use which are not equipped with their 
own preamplifier electronics (such tape playback devices 
were sold some years ago), this extra input facility does not 
impose significant penalties on the end price of the C-28, 
since the low-level preamplifier circuits used for phono 

double as a tape pre -amplifier (with a switched change of 
equalization curves). Selector and mode switches are 
coupled to tiny red illuminated dots, visible from behind the 
panel, which denote switch positions chosen. Eight rectan- 
gular pushbuttons, surmounted by rectangular, colored, il- 
luminated areas above each, take care of two tape monitor 
circuits, tape -to-tape copying (from deck 1 to deck 2 or vice 
versa), low and high frequency cut-off filters, and main and 
remote speaker system turn -on (providing an accessory 
McIntosh SCR control unit is used in an installation). Below 
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the pushbutton row are tape input and output jacks which 
parallel the rear panel Tape 2 connections (and disconnect 
them if front panel jacks are used) and a headphone jack for 
connection of stereo phones powered by the built-in head- 
phone & line amplifier of the C-28. 

The rear panel of the C-28 has no less than seven a.c. con- 
venience receptacles, two of which are specifically intended 
for power amp line cord connections, with one of the re- 
maining five an unswitched receptacle for turntable system 
connection. Two pairs of main and center channel output 
jacks are positioned above a four -contact receptacle la- 
belled "speaker remote control" which accepts a plug from 
an aforementioned speaker switching accessory. Line out- 
puts, tape outputs and high level inputs come next, with all 
low level input jacks positioned at the extreme right of the 
rear panel, far removed from the a.c. line receptacles, line 
cord, and line fuse at the left. A ground terminal completes 
the rear panel layout. 

Additional controls are positioned atop the chassis, as can 
be seen in the overall chassis view. These secondary controls 
include low -frequency trim controls, phono 1 and 2 input 
level controls, output level controls, headphone level con- 
trols, and a power switch which controls the rear a.c. recep- 
tacles specifically designated for connection of your power 
amplifiers. By means of this switch, power amps can be 
turned off during headphone listening, for example. As we 
soon learned, these extra controls provide a refinement of 
control that is rarely found in pre-amplifier/control units 
these days, and their designation as "secondary" controls 
fails to reflect their importance in helping to match up all 
elements of a good high fidelity component system. 

Circuit Features and Considerations 
Each channel of the C-28 consists of four main sections: 

low level preamplifier, high level amplifier, active filters and 
headphone amplifier. A block diagram of the circuit is re- 
produced in Fig. 1. 

A four -transistor differential amplifier input circuit is used 
in the low-level preamp section. Equalization is applied by a 

negative feedback loop. Phono input sensitivity controls are 
also included in the negative feedback loop (rather than as 

simple input potentiometers) which permits gain reduction 
(if required, because of higher than average outputs from 
the phono cartridge selected) without degrading signal-to- 
noise ratios. 

The high-level amplifier section has a gain of 20 dB and 
consists of a three -transistor circuit per channel with tone 
control action introduced via a negative feedback loop. Bass 

trim controls, presence, and loudness compensation circuits 
are positioned at the input of this amplifier section. 

The filter amplifier sections utilize two transistors per 
channel in a compound emitter -follower configuration. In 
addition to the low -and high -cut 12 dB/octave filter com- 
ponents in this section, the filter amplifier also forms an ac- 
tive low-pass filter above 20,000 Hz. McIntosh subscribes to 
the philosophy that response beyond audible limits is nei- 
ther needed nor desirable, and this filter design reduces 
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Come and wrap the sounds around you. 

The album was recordes liver an 

oLtdoor corcert, and -o-a it all 
coming bac< to you -he heacy 
magical electricity cf a iot, rretall c 

blue night --he air cradling v th 

ere-gy 3s the music cns tine op- 
the stcge ha> become ar islarc cf 
colored high-, chrome aid gli ter. 
SL_ddenly yo.i're part Df fie inte-play 
between rhythm, bass, lead a.d 
hcrmony as every re -e -lowers 

Each unfoldina in your head. You're 
wrapped in the sound of KOSS 

PRO 4AA Stereophones, hearing all 
ten audible oc -aves. It's a power 
you can hea- and feel as though 
you were in the spotlights with the 

musicians. And yet you're home, 
free to explore this private realm 
of listening pleasure. This uncluttered 
expanse of FL -e sound that makes 
KOSS PRO 4AA's the most popular 

e 

stereophones in the world. 
Your audio specialist has a pair 

of KOSS PRO 4AA's you can try. 
Visit him, and ga-her the sounds of 
musical perfectioi around you. Or 
write for a free,fill color catalog 
c/o Virginia Lamm. Either way, 
remember that, for the price you'll 
pay, KOSS PRO 4AA's are a rather 
inexpensive ticke- to a performance 
that begins at yoir command and 

ViDSSstereophones 

goes or crud on, encre. crier encore, 
:Q as 'arc as you wart is like 
paying a s airway h Ieaien. 

e Corporation 
< PRO 4A.. Stereophmes 

from the people who invented Stereophones. 
KOSS CCRPORAT CRY, 1129 N_ For- Washington Ave., MilwoJ:ee, Wisconsin 53212 Koss International/London, Milan, Dublin, Paris, Frankfurt Ams-edam {+as Limited/BAüii-ci Ontario 
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How to mix power 
The power of your amplifier is one of the most important elements in the 
performance of your high fidelity system. It gives your amplifier sufficient power 
to drive your speakers. And you need well engineered power to give you the 
instantaneous burst that music may require. 

The pleasure of your tuner is fullest when properly matched with its power supply; 
when it is sensitive and highly selective, and offers noise- and distortion -free sound. 
In short, an instrument attuned to your musical pleasure. 

Sansui Amplifiers and Tuners: Our newly expanded complete line of power- 
ful amplifiers and beautifully designed tuners are engineered and matched to give 

you the full pleasure of power. From the 
fabulous AU 20000 with a striking 170 

watts per channel, min. RMS, both >>:` channels driven into 4 and 

N11i11fY/1114l1+1Ih1/flff/1 '!'lII>III+I'J.^41//If/.'i 
".1.4,. 

AU -11000 AU -20000 
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...with pleasure. 
8 ohms, from 20 to 20000 Hz with no more than 0,05% total harmonic distortion 
at about $1000* to the AU 3900 with 22 watts per channel, min. RMS, both channels 
driven into 8 ohms, from 40 Hz to 20 kHz, with no more than 0.15% total 
harmonic distortion at less than $160*, every AU amplifier is loaded with features 
designed for creative listening. The fully matched TU tuners from less than $160* 
to about $450* all feature appropriately low distortion, fine sensitivity 
and high selectivity. For example, the TU 3900: sensitivity, 11.2 dBf (2.0 µV); 
selectivity better than 60 dB (at 400 kHz). TU 9900: sensitivity, 8.8 dBf 
(1.5 µV); selectivity from 20 dB at 200 kHz to 90 dB at 400 kHz. The TU 9900 
offers a choice of wide and narrow bandwidths for selection of individual stations 
even in crowded areas. 

Your nearest franchised Sansui dealer will be happy to demonstrate any in 
this fine series to you. Your powerful pleasure awaits. 

*Approximate nationally advertised value. The actual retail price 
will be set by the individual dealer at his option. 

riteteoiirrìrnr 

SANSUI ELECTRONICS CORP. Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD.,Tokyo, Japan . SANSUI AUDIO EUROPE S.A., Antwerp, Belgium . In Canada: Electronic Distributors 
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Fig. 1-Circuit block diagram of the 
McIntosh C-28 Preamplifier. 
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noise outside the useful audio spectrum while maintaining 
flat response out to 20,000 Hz. 

The headphone amplifier section delivers 0.75 Volts of sig- 
nal into 8 -Ohm headphone loads (approximately 70 milli - 
Watts) or up to 2.5 volts into impedances above 50 Ohms. 
Internal impedance is low enough (0.2 Ohms) so that rela- 
tively long shielded cables can be used without rolling off 
high end response. 

The power supply of the C-28 consists of a 75 Volt supply 
and a separate 14 Volt supply for the headphone amplifier 
circuits. Actual output from the 75 Volt supply, following 
series regulation, Zener diode regulation, filters, and volt- 
age dividing networks, is 18 Volts, used to power the low 
level circuits. 

Laboratory Measurements 
Response, in high level input positions, measured within 

1.0 dB from 12 to 21 kHz, with the upper -3 dB point at 40 
kHz. The lower -3 dB point could not be measured ac- 
curately. During these measurements, we discovered that 
the action of the bass trim secondary control is dependent 
upon the setting of the master volume control. In other 
words, with volume control at maximum, the bass trim con- 
trol, like the loudness compensation circuits, has no effect. 
Since most listening will, we presume, be done at lower set- 
tings of the master volume control, this circuit configuration 
does not practically reduce the effectiveness of this trim 
control, but we wondered why McIntosh chose to make it 
dependent upon that control. The presence setting of the 

compensation switch is also only effective at lower than 
maximum setting of the master volume control. It would 
seem to us that if presence control action is desired (and 
that is a big if depending upon what kind of music you like 
to listen to), it should be possible to achieve that slight mid- 
range boost regardless of the master volume control setting. 

As for distortion, it measured 0.05 per cent of any audio 
frequency from 20 Hz to 20,000 Hz for 2.5 Volt (rated) output 
signals (0.01 per cent at 1 kHz). Rated THD of 0.1 per cent 
was not reached until the preamplifier was delivering 14.0 
Volts to the main output terminals. 

Tone control action, depicted in the scope photo of Fig. 2, 
was extremely precise for each of the 11 steps of the bass 
and treble controls, with turnover points for both controls at 
approximately 1 kHz. 

High -and low-cut filter action is shown in the scope photo 
of Fig. 3. No passive RC filter network could ever deliver the 
sharp -cornered filtering which is so effectively accom- 
plished by the active filters of the C-28. This is important be- 
cause it means that, when using these filters, all musical en- 
ergy up to around 7 kHz and down to 50 Hz will be repro- 
duced with virtually no attenuation while the objectionable 
hiss, noise and rumble which prompted switching the filters 
on in the first place is very effectively attenuated beyond 
those cut-off frequencies. Action of the loudness control 
feature is shown at various settings of the master volume 
control (approximately 10 dB apart) in the storage scope 
photo of Fig. 4 and is seen to be loudness compensation of 
the type that does not include any high frequency boosting 
(in agreement with more recent hearing tests than those 
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The ne.» Dial CS721 is the ul-imate expressio-1 cf the princip es that 
determine -he performance of tore arms and dri\.e Sys -ems. Its straight-line, 
tubular tore3-m pivots hcrizontally and vertically w thin a true, focr-point 
gimbal, th_ 3 maintaining d namic bala -1_e H all plan. 

Anothe- Dual innovation-Vertical Torearm Certral-contributes in yet 
another way tc =ine track.irc performance. A vernie- I -e ght adjustment over 

The new Dual CS 721 an 8mm ange pa-allels the 
tonearm t._) the reco -d wit any 

represents everything r-artridge Th selim- p ry nates the added mass 
of cc-tridge spa_e s otherwise needed to Dual has learned 

a 
achieve p-ecise verli_al tracking cngle. n all, 

about turntables one 
iromastylgus 

cverhang tc cuei tg height cnd descent speed-all servittra to optim ze tracking 
performarce w -1 any cartr cge. 

The direct -dr ve system of the CS721 is of compa-aole precisio-1. The elec- 
trcnically-ccritrro ed, DC, brwshless rrotcr is the smoct-est and quietest ever 
made. A major contributior to this end -esult is an exclLÇive Dual feature: two 
stccked coil layers, each co-sistinc of eigri coreless bifilar-wound cods that 
cverlap to achieve a gapless rotating magretic fie>>d. T-1 s eliminates the suc- 
cessive maaretic pulses typical of cull Cher -rotor desigls. 

Althocgh the. CS721 is ?ual's rrcst expensive model. it is hardly the most 
exoensive turntable availcb e today. \'lien you make comparisons, as we 
be ieve yo_ ship_) d, you ma well consider the CS721 cc-nsiderably u 1de p iced. 

United Audio Products 
Dual123 Sc. Columbus A./e. . Vlt. Verni y . N r 10553 

Straight -li r tjlulor tonearm provides maxim crn tors onal 
rigidity anc lowest effective maEs. With the some effective 

ton earm leng-h aic1-angential track ng error, en/ other s -tape 
must either sacri `. `'= _¡giddy o- iicrease mass. 

e l uc . ink e -p 
drive turntable with fully 
autorra-ic start and stop, 
plus contint,ous 
repea-.Features 
include: 10% elec- 
tronic pitch :antral, 
illuminated strobe, dynam- 
ically-bclan:ed 12" clatter, 
skating seoorately calibrate 
conical, el iptical and "long-coriact 
styli. Less -han S400, including base a -d cover. 
Dual 05704. Similar except seri-outimatic. 
Mechcnicol-sensor locates leac-iri groove of 12" and 
7" records; tonearnm lifts and motor shuts off at end 
of play. Le than $510, including base and cover. 

Counterbalance conta ns two 
mechanical filters, tuned to 

:bsorb energy in rescnance- 
frequency ranges of 

tonearm/ ccrtridge system 
and chassis to avoid'eedback. 

Other Dual turntables.: Fu 1y cutomatic, single-play/multi-Frey: 1225, less than 5140 - 236, less than S170; 
122E, ess th3nS200; 1244, Less tl-al 5280. Semi -automatic, single -play Duals: 502, less flan 5-160; 510. less tian 520C. 
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10 sound reasons to 
buy our new recewei 

Phis: its sound.. 
S(JIvy FM S`EREO/ F4^ , ,.. 

Sony's new, more 
powerful STR- ô800SD 
receiver should 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 components-and 
other features -ound 
nowhere else at all. 

The most -used con- 
trols all in one place. 

Electronically, it would have 
been convenie it for us to scat- 
ter the level control, tuning 
knob and input and tape selec- 
tors all over cur receiver. Instead 
we grouped them in the upper 
right-hand co-ner-so they're 
convenient fcr you. 

A dial painter that deu- 
bles in length when it's 

close to a station. Together Nith 
the signal streigth meter and fhe 
center channel meter, this Sony 
innovation corstitutes a syste-n that 
helps you tune faster and mo-e 
accurately. 

a2 

A muting switch-great I 
the phone rings. Flick i- 

down and volume crops. Flick it 
back up and volume goes back ug tc' 
where it was. And this muting swi'cfi 
is right where it should be-right 
next to the level contro 

A stepped level control to 
keep both channels equal. 

It guarantees unp-ecedented accu- 
racy-to within V2 db instead of 1 d 
And it guarantees is over the whole 
volume range íns'ead of just in in d - 
vol a me. 

MOS FET Front end elec- 
t",tropics unitized tuning. 
The 4 -gang tuning section and a I its 
associated electronic parts are 
mounted on one sub -assembly. So 

.).:4.ar iRa 

F,Rca 

eon 

104 
106 

' 
I. ,:r 

14ac _. 

temperature differences don't affect 
these circuits-the receiver tales 
the same whether it's cold or warmed 
up. And, with MOS FET, the receiver 
has a very wide dynamic range. 

Dolby noise reduction 
system. As more and more 

stations broadcast in Dolby, you can 
really use a Dolby system. Anc ours 
has a definite advantage: Instead of 
being an optional extra, it's bu It in- 
opetated from the front panel. rJ Phase locked loop. It 

gives you greater stereo sepa- 
ratior and less distortion. 

AmericanRadioHistory.Com
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LEC (low emitterconcen- 
tration) transistor. This 

piece of advanced design in the 
preamp phono stage assures you 
tight RIAA equalization plus low 
noise, low distortion and a wide 
dynamic range. It's a Sony exclusive. 

An acoustic compensator 
gi-J for easy control of highs, 
lows and middles. A ccnven- 
tional loudness control only lets you 
boost bass. Our acoustic compensa- 
tor has three positions: Fo- true 

loucress compensation, for bass 
boost and for mid -rage presence 

Sony's most powerful 1 :eceiver. It delivers 8C 
watts minimum RPM continuous 
powe- per channel at 8 ohms -roar 
20 Hz to 20,000 Hz with no more 
thar 01T/0 total harmonic disto tion. 
It has direct -coupled power ampli- 
fier n.ithtrue complementary svmm 
met -y output stages. 

And more. To these 
specifications (remem- 
ber, we state them con- 
;ervatively), add Sony's 

proven reliability. And 
?ou get a receiver that 
p-oduces a sound that'll 

make yoL understand why 
t have ears. 

That's the STR- 
63CCSD at $600. Or, for less 
power and a few less features 
-oil no loss of fidelity-the 

S-.-5800SD at $500 and the 
STR-4800SD at $400 (all sug- 
gested retail prices). 

sound investment. 

Cherie Nc 44 on Reader Service Card 

Cc 1976 Sony Corp. of Amer.c3. 3ory, 9 W 57th St., i'.Y J019. SOW' is a trademark of Sony Corp 
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Fig. 2-Tone control range of the C-28. 

Fig. 3-High-and low-cut filter response. 

originally conducted by Messrs. Fletcher and Munson back 
in 1933). The presence control setting was found to provide 
approximately 5 dB of mid -frequency boost at mid -settings 
of the volume control. 

Input sensitivity at high level inputs (for rated, 2.5 Volt 
output) measured 180 mV, with secondary output controls 
full open, and hum and noise measured exactly 90 dB below 
that output level, as claimed. 

Master volume control tracking maintained channel bal- 
ance within 1.0 dB all the way down to -65 dB relative to full 
clockwise setting. 

Low Level Amplifier Performance 
Phono input sensitivity was adjustable from 1.3 mV to 5.0 

mV by means of the secondary controls, and we set them for 
a 2.0 mV input sensitivity as a reference for our other mea- 
surements. The availability of these input sensitivity con- 
trols, as well as of the output level secondary controls, 
makes it possible to "calibrate" one's system so that the 
loudness control circuitry has some validity. Too many man- 
ufacturers of amplifiers, preamplifiers, and receivers include 
loudness control circuitry without providing any means for 
its effective use. Gain of the power amplifier, output levels 
of program source equipment, efficiency of loudspeakers 
and even room characteristics all determine ultimate sound 
pressure levels heard by a listener from a component sys- 

tem. Since "flat" response is supposed to be referenced at 

approximately 100 dB SPL (the sound pressure level at which 
our hearing is relatively flat), the volume control should, in 

theory, be such that it causes that SPL to be delivered to the 

Fig. 4-Loudness compensation response. 

listener when the control is set fully clockwise. But how can 
that condition be achieved (except by pure accident) unless 
secondary controls are provided with which to calibrate the 
system? Obviously, McIntosh understands this problem and 
provides a neat answer in the form of those secondary con- 
trols. Additionally, of course, even if you never use the 
loudness feature, the controls permit balancing all your pro- 
gram sources with respect to each other so that you don't 
have to keep readjusting volume every time you switch from 
radio to phono, etc. 

Phono overload occurred with an input signal level of 220 
mV, well above any level likely to be encountered from a 

cartridge tracking a record groove. Hum and noise refer- 
enced to 10 mV of input signal was 78 dB exactly. RIAA 
equalization was accurate within 0.5 dB from 30 Hz to 10 

kHz, while at 15 kHz it was down by nearly 1.0 dB. 

Summary and Use Tests 
It is difficult to make definitive "value for the money" 

statements regarding a preamplifier/control unit since, un- 
like the case of amplifiers or receivers, one does not even 
have a "dollars per watt" criteria upon which to base such 
conclusions. The audiophile who chooses to assemble the 
most "separate" of systems (one that consists of separate 
preamp, power amp, and program source components) in- 
variably judges component value using other criteria, such 
as flexibility of controls, adequacy of switching features and, 
above all, the sound of the reproduced music. In all of these 
aspects the C-28 excels. There are more expensive pre- 
amplifier units on the market, many of them boasting mul- 
tiple "zeros" after the decimal number used to specify dis- 
tortion. There are even a few less expensive preamps avail- 
able whose basic "specs" read better than those of the Mac 
C-28. Some have more controls and more light indicators. 
Some even have meters. But few that we know of can pro- 
duce as faithful and unaltered output signals from a variety 
of program sources as the McIntosh C-28. Here too is a com- 
ponent that is obviously built to last a long time, manu- 
factured by a company that prides itself on the quality of 
parts and integrity of design for all its products. Having met 
a number of C-28 owners who wouldn't trade their units in 
for any other preamp around, we can now begin to under- 
stand their dedication to this long-lived model. Rumor has it 
that Mac may soon be coming out with a new preamp which 
might someday replace the older C-28. If that happens, the 
C-28 is likely to become another one of those hard to get 
high fidelity "classics" which actually increase in value with 
time. Leonard Feldman 

Check No. 62 on Reader Service Card 
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TANDBERG 
10XD bridges the gap between consumer 
and professional tape recorders. 
Meet the world's first and only 10%2" reel tape recorder that operates at 15 ips and combines 
Tandberg's unique Cross -Field recording technique with the world-famous Dolby* B system. 
Result: A guaranteed minimum signal-to-noise ratio of 72 dB, measured on a 4 -track machine 
using IEC A -weighting. Simply put, the 10XD completely eliminates audible tape hiss! 

Here are some of the many sophisti- 
cated features that make the 10XD the 
finest tape recorderTandberg has ever 
built: 

3 speeds: 15, 71A, 33/4 ips. Electron- 
ically selected 
3 motors; Hall -effect capstan motor 
3 heads; plus separate bias head 
Electronic servo speed control 
Electronic logic mode controls, 
including photo optics 
Electronic balanced microphone 
inputs 
Echo, sound -on -sound, editing, 
A and B tests 

'Dolby is a trademark of Dolby Laboratories, Inc 

Peak reading meters 
Direct transfer from playback to 
record (flying start) 
Ferrite playback head with symmetri- 
cal balanced output for hum cancel- 
ling purposes and differential 
playback amplifier. 

Remote control and rack mount 
optional. Pitch control by special order. 
For a complete demonstration of this 
remarkable new advance in stereo 
tape recording, see yourTandberg 
dealer. 

Tandberg of America, I nc., Labriola Court, Armonk, N.Y.10504 

A. Allen Pringle Ltd., Ontario, Canada 

AmericanRadioHistory.Com



Yamaha Model HP -1 Orthodynamic Headphones 

MANUFACTURER'S SPECIFICATIONS: 
Type: Orthodynamic. 
Diaphram Diameter: 21/a (5.5 cm). 
Film: 12 µ polyester. 
Magnet: Isotropic ferrite. 
Frequency Response: 20-20,000 Hz. 
Sensitivity: 94 dB/mW, 102 dB/V. 
Rated Input: 3 W. 
Maximum Input: 10 W. 
Harmonic Distortion: Less than 0.3 

per cent at 90 dB SPL. 

Weight (with cord): 101/4 oz. (290 

gms). 
Suggested Retail Price: $65.00 

Using what the maker describes as the "ideal drive sys- 

tem," this pair of phones offers about all that could be de- 
sired with respect to quality, comfort, and reliability. The 
"ideal drive system" referred to consists of having the voice 
coils printed directly on the surface of the mylar diaphragm 
which is, roughly, five thousandths of an inch in thickness, 
resulting in a low mass that is driven over its entire surface at 

once. Physically, the phones consist of two black plastic cups 
2 3/4 inches in diameter and 15/16 inches deep, including 
the soft plastic pads. A series of slots are cut into the cups 
around the outer edge of the backs to provide proper free- 
dom for the diaphragm. The cups are supported by a ball 

74 
and socket arrangement reminiscent of the old Murdock 
phones of 50 years ago, as some readers may remember, a 

simple, but effective arrangement which gives a noticeable 
reduction in weight. The molded plastic cup supports are in- 
tegral with a flat steel spring 1 in. wide, finished in a matte 
black surface. Adjustment for different head sizes is pro- 
vided by a suede -like plastic band 21/2 inches wide at the 
center, tapering down to meet slides which move within the 
supports to furnish the necessary variation to accommodate 
the individual user. Again, simple, effective, and extremely 
comfortable to wear over long periods of time. The support 
brackets are lettered L and R, and the cord entering the 
right phone is additionally marked by a narrow orange plas- 
tic strip at the point of entrance. The eight -foot cord, which 
terminates in a molded plastic stereo plug, breaks into a "Y" 
15 inches from the phone cups. The cord is a flexible twin 
type in black, with the tip of the plug being connected to 
the left phone. This is mentioned because there does not 
seem to be a standard, either on phone sets or on receivers. 
We have seen both tip -to -left and tip -to -right in both re- 
ceivers and phones. 

20 100 K 

FREQUENCY- Hz 

Fig. 1-Ave-age response of left and right headphones. 

I0K 20K 

Measurements 
The response curves were measured with an artificial ear 

consisting of an AKG -451E condenser microphone in a 

6-cu.cm. coupler, and feeding into a Justi-Meter Ill chart 
recorder. The swept signal derives from a B & K QR-2009 test 
record, picked up by a Stanton 681 -EE cartridge and fed into 
the Phono input of the Justi-Meter, and the signal output, 
properly equalized, is fed into an amplifier with the output 
adjusted to 3.0 Volts. The amplifier is terminated, and the 
phones fed through a 100 -Ohm resistor, using one phone at 

a time. This level -3.0 Volts fed through 100 Ohms-has 
been used by this reviewer as a standard for determining the 
SPL of the phones in order to make comparisons between 
phones. Similarly, the 100 -ohm series resistor closely ap- 
proximates the feed usually available in the average receiv- 
er. By this method, the Yamaha phones present a SPL of +95 
dB, which is slightly above average for "passive" phones, 
that is, those which require no external power supply. 

These Yamaha phones show an exceptionally fine re- 
sponse over the lower frequencies, being down from the 
1000 -Hz response only 5 dB at 25 Hz, and reaching the 1000 - 

Hz level at 200 Hz, then remaining flat with ±2 dB to 7000 

Hz, and dropping off gradually and down 5 dB at 8000. Be- 
yond that, the dropoff continues and is down 10 dB at 15,000 

Hz. The low -frequency response is among the best we have 
ever measured, and the smoothness of the curve is remark- 
able. However, it must be remembered that this response 
curve is not presented as an absolute figure, but solely to 
compare with other curves made on different phones with 
the previously described test set-up. It is important to note 
that this curve has no great variations throughout its range, 
and both phones match within ±2 dB over the entire range 
from 60 to 10,000 Hz. 

Listening Test 
Over a wide range of material, the listening qualities of 

these phones are quite pleasing, and they give even the best 
speaker systems a strong run for their money. While the iso- 
lation of the phones is less than 4 dB, which is to be ex- 
pected since the back of the cups are acoustically trans- 
parent, this is of little real importance except when trying to 
record in the same area as the artist is performing. 

But for just plain enjoyable listening, without disturbing 
others in the room (which is the main purpose of phones), 
the Yamaha HP -1 phones are comfortable and provide ex- 
cellent sound quality at a reasonable price. C. G. McProud 

Check No. 63 on Reader Service Card 
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JVC builds in what 
other receivers leave out_ 

A ; raphic equalizer_ 

The only way you can equal 
the realistic sound capability of 
JVC's modestly priced S300 stereo 
receiver, is by adding an expensive, but 
highly versatile graphic equalizer, to 
another receiver. 

For the price of a conventional 
receiver in its price range, the S300 has 
built-in ,VC's exclusive graphic equalizer 
system. With five zone controls to cover 
the entire musical range. While most high 
priced receivers offer bass and treble 
controls, and some include a third for 
midrange, none approach the precision 
and flexibility of the SEA graphic equalizer 
system developed and patented by JVC. 

371,293 ways to hear 
better sound. 

By adjusting the five detent tone controls 
covering the frequency range at 40 Hz, 
250 Hz, 1,000 Hz, 5,000 Hz and 
15,000 Hz, you can create 371,293 dif- 
ferent sounds. A feat never before 
achieved (with a stereo receiver) outside 
a professional recording studio. But, 
then, the S300 is a JVC professional. 

Get better performance 
from your components 

and listening room. 
Why do you need such tremendous vari- 
ations in tone? Quite simply, they help 
you to overcome the shortcomings of 
the acoustics in your listening room; they 
also can help you to compensate for the 
deficiencies in old or poor recordings. 

Finally, they can do wonlders 
for the frequency responsefcf 
your speakers, and where 
you place them. 

SEA is really quite easy 
to use. For example, the 40 Hz 
switch reduces record hum or 
n.mble, and it can add greater 
clarity to the ultra low bass of an organ. 

The problem of booming 
speakers is simply handled with the 
250 Hz switch. And in the important 
midranges, the 1,000Hz control 
adds new dimension to the vocals of 
your favorite rock performers, while the 
5,000 Hz switch brings out the best in 
Jascha Heifetz. You can even reduce 
tape hiss and diminish the harsh sound 
of a phono cartridge at high frequencies, 
with the 15,000 Hz control. Then, to 
double check any adjustment, SEA 
works with a tone cancellation switch 
which permits you to instantly compare 
your setting with a perfectly flat response. 

SEA adjusts the sound of 
your system to the size 

of your room. 
You see, small rooms tend to emphasize 
high frequencies, while large ones accen- 
tuate the lows. But the ingenious SEA 
allows you to compensate for room size 

Check No. 49 on Reader Service Card 
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and furnishings-so your system can 
perform the way it was meant to, 
wherever you are. 

While most manufacturers reserve 
unique features for their top of the line 
model, JVC has included SEA in three 
of its receivers. The S300, the S400, and, 
of course, the top professional -the S600. 

When you hear these receivers at 
your JVC dealer (call toll -free 800-221- 
7502 for his name), think of them as 
two components in one. In fact, it's like 
having all he benefits of a graphic 
equalizer ... without buying one. 

C 
JVC America. Inc., 

58-75 Queens Midtown Expressway, 
Maspeth, N.Y. 11378 X212) 476-8300 
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76 

Heathkit Model AA -1640 Stereo Amplifier 

MANUFACTURER'S SPECIFICATIONS 
Rated Power Output: 200 watts per 
channel into 8 ohms, both channels 
driven, with less than 0.1 per cent 
total harmonic distortion from 20 
to 20,000 Hz. 
Intermodulation Distortion: Under 
0.1% at full power. 
Frequency Response: -1 dB from 7 

Hz to 50 kHz and -3 dB from 5 Hz 
to 50 kHz. 
Meter Range: 0.2 to 200 W into 
8 ohms; -30 to +3 dB. 
Rated Output Level: 1.5 V. 
Weight: 58 lbs. (26.3 kg). 
Price: $439.95; AAA -1640-1 meter, 
$69.95; kit purchased with meter, $489.95. 

The AA -1640 is Heathkit's entry into the amplifier horse- 
power race. It is physically larger than most other amplifiers 
in the 150-300 watt/channel class and weighs in at 58 

pounds. The kit is available with or without the AAA -1640-1 
output meter accessory. The kit reviewed was built by one 
of the staff of Audio and was equipped with the output me- 
ter accessary. 

The amplifier is built around an internal U-shaped chassis 
upon which are mounted the power transformer, two 7500 
µ F/100 V filter capacitors, main supply rectifier bridge, and a 

socket for the power supply and speaker protection circuit 
PC board. Connecting to the rear of this internal chassis is 

the rear panel' of the unit and to the front is a tranverse sub - 
panel that is about 60 per cent of the amplifier's height. Two 
L-shaped side pieces connect the front sub -panel to the 
front panel of the unit. Two enormous heat sinks form the 
outer side pieces of the amp and connect the rear panel to 
the rear of the aforementioned L-shaped side pieces. Each 
heat sink has an associated main power amplifier circuit 
board that connects along one edge to the power transistor 
socket pins on the heat sink and to two multi -pin male con- 
nectors mounted to the top edge of the internal chassis. A 
U-shaped piece of aluminum on each main amp board 
serves to conduct heat away from the pre -driver transistors 
and to mechanically tie down the connector edge of these 
boards by bolting to the upper sides of the internal chassis. 

A speaker output relay is mounted to the front sub -panel 
under the left main amp circuit board. The input buffer am- 
plifier is mounted near the bottom of the unit on the front 
side of the `ront sub -panel. Another relay for preventing ex - 

Fig. 1-Back panel. 

cess in -rush a.c. line current upon turn -on is mounted on 
the inside of the rear panel and is covered over by a protec- 
tive piece of aluminum. Circuitry for the peak -reading me- 
ters is in the form of two PC boards mounted to the back of 
the meters with the meter terminal bolts. 

On the front panel are the two peak -power meters, pow- 
er On and overtemp LED indicators, two input gain controls, 
and a push-button power switch. Mounted on the rear pan- 
el are the a.c. line cord, a.c. line fuse, two speaker fuses, 
speaker connector socket, and two signal -input female 
phono connectors. The speaker sockets accept two polar- 
ized plugs each with two screw terminals, a quick con- 
nection arrangement. 

Circuit Description 
As is shown in the block diagram, the input signal, after 

passing through the input level control, is applied to the in- 
put buffer or unity gain amplifier. The purpose of this ampli- 
fier is to present a relatively high signal -input impedance (50 
KOhms with level controls clockwise) and a low output im- 
pedance to drive the main amplifier. Circuitry for this ampli- 
fier consists of a NPN-PNP compound pair with 100 per cent 
feedback from second -stage collector to first -stage emitter. 

The input stage of the main power amplifier circuit is a 

PNP differential amplifier with a transistor current source. 
The collector of the input diff amp is direct coupled to the 
base of a NPN transistor which, in conjunction with an asso- 
ciated PNP, form a compound predriver stage. Such a con- 
nection is like the input buffer except that the output is tak- 
en at the emitter of the PNP transistor, rather than the col- 
lector. This results in a linearized (by local feedback) effec- 
tive common -emitter amplifier and is a logical step, as this 
stage has to produce the full amplifier output -voltage swing. 
A constant current source from the plus 91 V supply is con- 
nected through the output -stage bias diode network to the 
output of the compound lower predriver stage. Quiescent 
current in the composite predriver is about 20 mA. 

The output stage of the AA -1640 is a quasi -com- 
plementary one similar to that used in a number of other 
high power amplifiers and uses eight RCA 1605 Pi -Nu out- 
put transistors. 

Dynamic output limiting is in the form of a VI limiter 
which shunts away base drive to the output stage if current 
and/or voltage in the output stage is considered beyond 
safe bounds. Overall negative feedback is taken from the 
output back to the inverting input of the input diff amp 
through two paths. A speaker protection fuse is placed be - 
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If you can see a difference, 
imagine what you'll hear. 

Magnified, you can see record 

You're looking at the solu- 
tion to one of the oldest prob- 
lems in audio-how to protect 
records from wear, while at 
the same time preserving full 
fidelity. 

It's called Sound Guard* 
and it's remarkable. 

Independent 
Itests show that discs 
treated with Sound 

vinyl wearing away. With same magnification, record vinyl shows no weat 

distortion as "mint condition" 
discs played once. 

A by-product of dry lubri- 
cants developed for aerospace 
applications, Sound Guard 
preservative is so smooth it 
reduces friction, yet so thin 
(less than 0.000003") it leaves 
even the most fragile groove 
modulations unaffected. 

Len Feldman in Radio 
Electronics reports "At last! 

The long awaited 
record -care product 

has arrived. 
It preserves 
frequency 

response L 

in a kit complete with a non - 
aerosol pump sprayer and 
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Guard preservative played while reducing distortion and 
100 times display the same surface noise:' It's effective and 
full amplitude at all frequen- safe for all discs, from precious 
cies and the same absence of old 78's to the newest LPs. 
surface noise and harmonic Sound Guard preservative, 

Test record played first time. 

After 100 plays without Sound Guard. 

Identical test record after 
100 plays with Sound Guard. 

velvet buffing pad, is avail- 
able in audio and record 
outlets. 

Sound Guard keeps your good sounds sounding good. 
*Sound Guard is Ball Corporation's trademark for its record preservative. Copyright ® Ball Corporation, 1976. 
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Fig. 2-Interior view. 

tween the output stage and the output RLC buffer network 
and is included in the main feedback loop (12 k) in order to 
eliminate the series resistance of the fuse. The secondary 
loop is a higher (68 k) path from the output stage back to the 
inverting input to keep the amplifier d.c. centered when the 
fuse opens. Located on the plug-in power -supply PC board 
is the speaker protection circuit. This circuit, by controlling 
a relay in series with the output terminals, functions as a 

turn -on time delay and a speaker protector by opening up 
the relay it the d.c. output voltage of either channel goes 
more than a few volts, plus or minus, from ground. 

Two thermal cutouts, one on each channel heat sink, are 
wired in series with the speaker relay coil and, if either 
channel heats up excessively, will open the relay, thus re- 
moving the load from the amplifier. Also on the plug-in 
power -supply board are six rectifier diodes, two Zener 

78 diodes, and associated resistors and filter capacitors to pro- 
vide plus 12 V for the speaker relay, regulated plus and 
minus 15 V for the speaker protection circuitry, input buffer 
amps, and meter circuits. An additional plus 35 V is develop- 
ed for the LED indicator diodes. The main high voltage sup- 
ply for the power amp proper is plus and minus 91 V at idle 
across two 7500 µ F, 100 V filter capacitors. 

A line -operated relay shorts out a 5 -Ohm resistor in series 
with the power transformer primary as fast as it can pull in 
upon power turn -on. This helps to reduce the high a.c. in- 
rush current that would otherwise occur. 

The peak -reading meter circuit consists of a full -wave, 
two -diode, break point linear -to -log converter, a differ- 
ential amplifier, a diode peak detector, and an emitter -fol- 
lower buffer driven by the storage capacitor. The circuit is 

arranged so that negative feedback is applied around the 
peak detector and buffer back to the inverting input of the 
diff amp so that the buffered peak -held voltage matches 
that coming from the linear -to -log converter. This insures 
that the circuit will respond to short narrow input pulses. 
The decay time is longer than 0.5 seconds. When a peak 
comes along, the circuit quickly (less than 50 µ S) captures 
the peak and holds it long enough for the meter movement 
to come up to the correct indication. Actually, the held volt- 
age is decaying while the meter is coming up to deflection 
but this amounts to a relatively small error. 

Kit Builder's Notes 
This is a big kit, with a lot of parts, so a large bench or desk 

area that can be monopolized for several weeks should be 
the unpacking site. I found empty egg cartons handy for 
nuts, washers, and bolts, as well as Rs and Cs, while other 
parts, such as relays, fuse holders, etc., hibernated in the pa- 
per bags they were packed in. 

While Heath does supply a plastic nut driver and a small 

wrench, you'll also need a soldering iron, screwdriver, wire 
cutters, and a long -nose pliers. I strongly suggest here that a 

good pencil -type iron be purchased, if you don't already 
have one, since the cost is low when one thinks about the 
time involved in going back to look for cold solders. It will 
also get the work done faster. 

Total time spent on the project was about 23 hours, which 
was spread over a 7 -week period with a couple of weeks out 
in the middle. The work seemed to go more quickly if I 

spent a couple of hours at the bench each day; usually I 

worked in the early morning in an attempt to escape a com- 
bination of a hot soldering iron and 90° weather. While this 
is easily the largest kit I have ever worked on, I was not in- 
timidated principally, I believe, because of Heath's usual 
fine manual and a growing sense of accomplishment as I 

completed each section. One starts out building a small 
VOM, which is later used to check various construction 
stages and parts. The parts density of the various boards is 

moderately high, but this did not interfere with construction 
as Heath has laid the steps out the easy (read sneaky) way. 
Mechanical construction was simple. 

Troubles? Relatively minor when one considers the com- 
plexity of the kit. One open and one shorted transistor in 
the right channel required a trip to the Heath parts depot 
for replacement during the late stages of construction. 
Strain on the associated parts in this channel may be what 
later resulted in the other channel having better measure- 
ments. Quite clearly, however, the unit was operating prop- 
erly after the cover was finally buttoned on. 

The amplifier sounded extremely good to me during a 

short listening test performed with a Shure V-15 III on a 

Technics SL -1350, Phase Linear 4000 preamp, Marantz 20B 

tuner, Sony 277-4 tape deck, and Duntech DL -15 speakers. 
Bass was strong with good definition, and the midrange 
seemed clean and warm, though the highs seemed very 
slightly compressed in dynamic range. This is one of the 
more powerful amps I have ever auditioned, and one 
should normally expect to run out of speaker before this 
amp quits. 

In its overload characteristics, the 1640 seemed quite for- 
giving and smooth, without the "crunch -clunk" which 
sometimes occurs. For me this is an amp I can live with easi- 
ly, one of the best around. Besides, I had fun building 
it.-E.P. 

Listening Tests 
Listening was done with Dahlquist DQ-10s and Magnepan 

MG -Ils, both on loan from the manufacturers for amplifier 
review purposes. Phono pickups used were Supex SD -900, 
Fidelity Research FR -1 MK 2, and an EMT XSD-15, all mov- 
ing -coil units. A newly acquired M&K-modified Rabco SL -8 

Fig. 3-Block diagram. 
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Akai receivers. 
Spread the word. 
The word is Akai quality in receivers. 
Stereo receivers from $200 to $900. Spread the word. 

AKAI. 
Akai America, Ltd., 2139 East Del Amo Boulevard, Compton, California 90220 
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arm was used for this testing. Preamps used included a Lev- 
inson JC-2 GAS Theadra, and the reviewer's own reference 
moving -coil tube preamp. The sound of this amplifier when 
compared to some of the better bipolar amps previously re- 
viewed is noticeably softer in nature. When the program 
source is dean, the AA -1640 seems to very slightly dull some 
of the transients and remove a bit of the spaciousness and 
air about the instruments. On the other hand, when the 
source signal is dirty and edgy, which unfortunately is far 
too often the case, the amp seems to make the overall sound 
less distorted and more musical sounding. These effects are 
certainly not gross but are discernable to a highly critical lis - 

80 tener. When driven hard and into clipping with difficult low 
impedance loads, the AA -1640 sounded clean with graceful, 
non -offensive overload characteristics. If this reviewer had 
to pick between the AA -1640 and one of the many solid- 
state amps that are on the edgy side of neutral, the choice 
would be L.nhesitatingly for the sound of the Heath. 

Measurements 
The AA -1640 was run at one-third of rated power or 66.7 

watts per channel into 8 -Ohm loads for one hour with 'a 

Fig. 6-Top trace, 10 -kHz square wave into 8 -Ohm 
load; bottom trace, 10 -kHz square wave into 2-µF 
load. (Scales for both traces: 5V/cm, 20 µS/cm.) 

1 -kHz sine -wave test signal. The heat sinks got hot after one 
hour but not excessively so. 

Voltage gain was measured and found to be 29X (29.2 dB) 
and 27.5X (28.8 dB) for the left and right channels respective- 
ly. IM distortion and 1 -kHz THD are shown as a function of 
power in Fig. 4. It was found that this amplifier had quite dif- 
ferent distortion characteristics in the two channels. The 
right channel appeared to be underbiased compared to the 
left and generated more distortion at low levels and high 
frequencies. The right channel figures are shown in Fig. 4. 

Figure 5 has THD plotted vs. frequency and power for both 
channels, along with the 1 -watt frequency response. The 
differences between the channels are most readily apparent 
in the nature of the rise in high frequency distortion. It is not 
known whether other AA -1640s have a more closely 
matched behavior between channels. However, note that all 
these measurements are within spec. An attempt was made 
to raise the idling current in the right channel by adding a 

small resistor in series with the five bias diodes. Distortion 
could be lowered but the increase in idling power required 
was too much. 

Figure 6 is for a 10 -kHz square wave at 10 V p -p output 

Fig. 7-Top trace, 10 -kHz square wave into load composed 
of 2µF in series with 2 Ohms; scales 5V/cm, 20 µS/cm. 
Bottom trace, 50 -Hz square wave into 8 -Ohm load at 
200 watts; scales, 40 V/cm, 5mS/cm. 
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This is all you need 
for a dramatic improvement 

in your present cartridge .. . 

THE NEW WALCO EXTENDED RANGE REPLACEMENT STYLUS 

INTRODUCING A NEW AUDIO COMPONENT 
Now there is a new audio component you can buy, to 
make a fantastic improvement in the phono cartridge 
you are now using. It's the Walco "ER" Extended 
Range Replacement Stylus assembly, designed to fit 
into your present cartridge just like the original. The 
dramatic difference is a reduction in tip mass-for the 
lowest tip mass of any stylus. 

What can you expect? A remarkable number of im- 
provements that all add up to total better sound. Im- 
mediately you notice that records are clearer, purer, 
more listenable than ever before. The sound is more 
"open," and more effortless. There is less harshness, 
so you can listen longer without suffering from "dis- 
tortion fatigue". 

Why The Walco "ER" Is Better Than Your Original 
Look at the illustration below. The one on the right is 
the Walco "ER" Replacement Stylus Assembly fitted 
into one of the most popular and most expensive 
cartridges you can buy. The center illustration is that 
same cartridge with its original stylus. 

Pure signal square wave. Conventional stylus. Walco "ER" stylus 

You dont have to be an engineer to know that the one 
on the right is closer to the pure square wave: more 
accurate, less distorted, a noticeable improvement in 
reproduction. The difference is lower mass at the 
stylus tip. 
Any stereo or four -channel cartridge can be improved 
by reducing the effective mass at the tip. But until 
now the diamond tip had to be the size it is, so it 
could stick up through a hole in the cantilever (arm) 
where it is cemented in place. 

Walco Achieves An Engineering Breakthrough. 
But now Walco Electronics has perfected a way to 
reduce the size and mass of the diamond tip more 
than 32%! This technological breakthrough is avail- 
able as a replacement stylus for top quality magnetic 
cartridges .... whether two or four -channel. 

In the new assembly method, a tiny, naked diamond- 
at least 60% smaller than ever before-is bonded to 
the underside of the cantilever only. No mounting hole 
needs to be drilled, so a lighter and smaller arm can 
be used, for full compliance with greater strength. 
The net result is the lowest total tip mass of any 
stylus! 

The unique tip mounting method plus lower tip mass, 
also permits the center of gravity of motion, between 
stylus and fulcrum to be held closer to the centerline 
-extending high frequency response to an amazing 
50,000 Hz! Channel separation (distance between up- 
per and Ipwer curves in graph illustration) is greatly 
improved, and dramatically increased to 20 db even 
out to 40,000 Hz! 

o 

dh10 
20 

30 

40 
5 10 20304050 

KHz 

All other New Walco "ER" 
stylus tips. lowest mass tip. 

Walco "ER" response (solid line) 
is flatter, more extended, has better 
separation than original stylus in 
same cartridge! 

Parabolic (Shibata type) Tip for CD -4 and Stereo, Too. 
The new Walco "ER" Replacement Stylus also fea- 
tures a parabolic -shaped stylus tip-imperative for 
four -channel but similarly excellent with stereo, too. 

Compared to elliptical tips at the same low tracking 
force, the parabolic shape contacts a greater area 
of the groove wall. Pressure is distributed more even- 
ly as well, thereby increasing the life of your records. 
And transient response is near perfect! 

Stress analysis photos show less 
groove pressure with "ER" (right) 
vs. elliptical. 

In addition, because the parabolic shape traces rec- 
ord grooves more accurately without bending them 
out of shape, you gain improved fidelity plus an 
audible improvement in reducing surface noise-even 
on older records! 

A Stunning Advance in Sound Reproduction. 
You can only improve your present cartridge, no 
matter how good it is now, with the Walco "ER" 
Lowest Mass Stylus. It's guaranteed to fit perfectly, 
and you can install it easily as any replacement. It is 
warranted for two years. Yet it costs no more - and 
probably less - than a conventional elliptical replace- 
ment from the originál manufacturer. 

Send for complete list of cartridges for which units are 
presently available. Or ask your dealer. The Walco "ER" 
Replacement Stylus is available from fine Audio and 
Record shops nationwide. 

Specific data regarding cartridges used in these tests, test 
records and other information, will be sent on request. 
WRITE TODAY FOR FREE BROCHURE. 

Walco 
ELECTRONICS DIV., WALCO-LINCK CORP. CLIFTON, NJ 07015 

Check No. 47 on Reader Service Card 
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Fig. 8 -20 -kHz square wave into 8 -Ohm load; 
bottom trace, 20 -kHz sine wave into 1-4F load. 
(Scales for both traces: 20V/cm, 10 µS/cm.) 

Fig. 9-Top trace, 20 -kHz square wave into 1-µF 

load; scales, 10V/cm, 10 µS/cm. Bottom trace, 
20 -kHz sine wave into 8 -Ohm load at 2 -dB overdrive; 
scales, 20 V/cm, 10 µS/cm. 

with 8 Ohm and 2 µ F loads. Ringing is fairly pronounced as 

in other amplifiers, but is considerably improved (as would 
be other amps) with the addition of 2 Ohms in series with 
the 2 µ F which would be a good deal more representative of 
the situation with an actual capacitive transducer. This is 

shown in the top trace of Fig. 7. The bottom trace is a 200 - 

watt, 50 -Hz square wave into 8 -Ohm loads. Low frequency 
tilt is noticeably more than some of the better a.c. coupled 

82 amps reviewed. Figure 7 shows a 80 V p -p 20 -kHz square 
wave into 8 Ohm loads. The asymmetry of the leading and 
trailing edges suggests the current source predriver load 
can't pull the output stage plus as fast as the compound pre - 
driver can pull it minus. Corresponding slew rates are about 
11.4 V/µ S for minus to plus and 20 V/µ S for plus to minus 
transitions. Recovery trom slewing is smooth and well 
damped. The bottom trace of Fig. 7 is for a 20 -kHz sine wave 
into al F load. Distortion under these conditions is low up 
to about 150 VA and then begins to distort as shown. It ap- 
pears that VI limiting prevents the amp from delivering 200 
VA at 20 kHz. An attempt to drive a 20 kHz square wave into 
14 F is shown in the top trace of Fig. 9. Severe asymmetry be- 
gins to occur above the level shown. The bottom trace is for 
a 2 dB increase in input level beyond the onset of visual clip- 
ping at the output for a 20 -kHz sine wave into 8 -Ohm loads. 
The blurring of the trace is due to 120 -Hz power supply 
ripple modulation of the output signal. Sticking per se is rel- 
atively absent in this waveform. The behavior with high fre- 

quency reactive loading suggests that the AA -1640 might 

Table 1 

Output noise vs. bandwidth and input gain rotation 
L R 

Measuremenl 
bandwidth CCW WC CW CCW WC CW 

20 Hz - AA/ 275 390 265 65 90 60 
20 kHz dB -103.2 -100.2 -103.6 -115.8 -113.0 -116.5 

400 Hz - µV 34 73 34 34 74 35 
20 kHz dB -121.4 -114.8 -121.4 -121.4 -114.7 -121.2 

Note: CCW = counterclockwise; WC worst case; CW = clockwise 
OdB reference is 200 watts, 8 ohms. 

possibly be in audible distress with some of the more in- 
efficient electrostatic transducer loads when pushed to very 
high power at high frequencies. As has been mentioned un- 
der the listening tests, the amp is fine at high powers with 
conventional speaker loading and indeed may be perfectly 
OK with electrostatic speakers. 

Damping factor was measured as a function of frequency 
and was found to be higher for the left channel although 
such differences between channels are not unusual. Both 
channels came to the same values above 5 kHz. Low fre- 
quency values for the left channel were about 213 and with 
about 160 for the right. The right channel decreased 
smoothly to 145 at 1 kHz dropping to 46 at 7 kHz and 16 at 20 
kHz. 

Output noise as a function of measurement bandwidth 
and input gain control position appears in Table 1. The left 
channel was producing some 60 Hz hum and high frequen- 
cy 60 Hz gated bursts with the gain control at about half ro- 
tation. It is felt that this was not amplifier instability but 
something else in the chassis that was picked up by the input 
circuit when the source impedance to the input buffer amp 
was highest. 

The meters were checked for steady-state reading ac- 
curacy. The figures are rather impressive, i.e. 462 
watts/channel into 4 ohms, 320 watts/channel into 8 ohms, 
and 189 watts/channel into 16 ohms, all with a 1 -kHz sine 
wave until visual onset of clipping. It wasn't possible to 
check for reading accuracy for short transient signals due to 
the lack of a tone burst generator when testing the ampli- 
fier. It is believed that the meter circuit would perform well 
for transient signals due to the inherent nature of the circuit 
design. The AA- 1640 met its published specs with the two 
exceptions of 1 -watt 20 -kHz THD in the right channel and 
noise (60 -Hz hum) in the left channel with the input level 
control other than fully clockwise or counterclockwise. 

Measurements and the fact that the right channel wasn't 
as good as the left side, the amplifier sounded quite good to 
this reviewer. If the novice kit builder has doubts about 
whether he has constructed his AA -1640 correctly, despite 
its having passed the tests Heath has in the construction 
manual, the builder can have the unit checked over by one 
of Heath's competent technicians to make certain every- 
thing is in order. Bascom H. King 

Check No. 64 on Reader Service Card 
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Introducing the AIWA AD -1800 

The only cassette deck with 
enough guts to show them. 

Other cassette decks put up a good front. 
But the important parts stay hidden. 

The AIWA AD -1800 has nothing to hide. In 
fact, we're so proud of our innovative engineer- 
ing, we've turned ourselves inside out, to show 
you why our sound is superior. 

Check our extra large flywheel, which no 
other deck this size has. Along with our Solid 
Stabilized Transport 
system (SST) and AC 
hysteresis synchronous 
motor, the wow and flutter 
is kept inaudible at only 
.05% WRMS. Our biggest 
competitor can only claim 
a .07%wow and flutter level. 
The specifications speak 
for themselves. 

Our built-in Dolby''` and 
DNL noise reduction 
systems have a better than 
-65dB S/N ratio. 

The 30Hz to 18kHz (Fe -Cr tape) frequency 
response insures that the multitude of sound 
colors reproduced are kept vivid and alive. Every 
sound, from a violin to a drum roll, is definitive. 

Make note of the other convenient features 
which include: 

oil -dampened cassette elevation and ejection 
(our special feature,which that 
same competitor, lacks) 
full automatic stop -all positions 
quick review/cue control 

AIWA 

memory rewind 
3 -step independent bias and 
equalization 
2 -step peak (+3dB,+7dB) 
level indicator 
newly developed Ferrite 
Guard Head and more. 

The AIWA AD -1800. 
It takes guts to be a winner. 

Distributed in the U.S. by: MERITON ELECTRONICS, INC., 35 Oxford Drive, Moonachie, N.J. 07074 
Distributed in Canada by: SHRIRO (CANADA) LTD, 183 Bates Road, Montreal 256, PO. Canada 

Check No. 2 on Reader Service Card 
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Dynaco A-25XL Loudspeaker 

MANUFACTURER'S SPECIFICATIONS 
Enclosure Type: Aperiodic uspension. 

(highly damped vent). 
Woofer: 10 -in. (25.4 cm). 
Tweeter: 1 -in. (2.54 cm). 
Impedance: 8 -Ohms, nominal. 
Power Handling: 50 Watts. 
Size: 20 -in. (50.8 cm) x 11 1/2 -in. 

(29.2 cm) x 10 -in. (25.4 cm). 
Weight: 25 lbs. (11.34 kg). 
Price: $109.00. 

The Dynaco A-25XL loudspeaker system is a diminutive 
reproducer that can fit almost anywhere. Measuring 508 mm 
(20 in.) by 292 mm (11.5 in.) by 254 mm (10 in.), this walnut 
enclosure houses a 254 mm (10 in.) woofer and a 25 mm (1 

in.) non -rigid dome tweeter. Although the speaker can be 
placed on any bookshelf (it weighs only 11 kg (25 lbs.), Dy - 
naco provides wall brackets and screws for hanging the 

84 speaker directly on a wall. 
The system is rated at 8 ohms and speaker connection is 

made to well -marked terminals in a recessed well on the 
rear of the enclosure. Also provided is a three -position, 
rotary tweeter level control with the center station marked 
Normal. Rotating the control adjusts the tweeter level a cali- 
brated amount with clockwise rotation for increased twee- 
ter output. A short but reasonably complete brochure ac- 
companies each speak system so do-it-yourselfers should 
have no problems in hooking the system up. 

Technical Measurements 
The magnitude of terminal impedance measured for the 

three rear -mounted switch positions of Hi, Normal, and Low 

le 
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is shown in Fig. 1. The lowest impedance presented to a 

power amplifier occurs at near 7 kHz with the clockwise, or 
Hi switch position, and is approximately 5 ohms. This is a low 
enough value that I would recommend against connecting 
two A-25XLs in parallel if the Hi switch position is chosen. 

The A-25XL is a vented cabinet with a high degree of 
acoustic damping in the vent. This gives the unusual looking 
low frequency tail on the bass resonance peak. The single 
bass resonance peak at 70 Hz is quite normal, as is the sec- 
ond resonance peak at 1200 Hz which is presumably due to 
the crossover network. But the subsidiary impedance peaks 
at 220 Hz and 560 Hz, and the dip at 7 kHz warrant some 
closer scrutiny. 

The polar impedance plots for normal equalizer, and for 
clockwise, or high, control positions are shown in Figs. 2 

+ 10 

0 

j 1 
Fig. 1-Magnitude of terminal impedance for three 
positions of the equalizer. 

Fig. 2-Complex impedance for Normal equalizer position. 
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Reintroducing A World Standard... 
CBS Laboratories' STR Professional Test Records 

For over ten years, the original series of these high -precision test records 
set a standard for the audio industry. Now the new series sets an even 

higher standard. It's been revised, recut and expanded. 

The new series consists of eight records for professionals and one for 
non-professional audiophiles. 
Each record contains a complete series of easy -to -use tests to help you 
rapidly and accurately evaluate components and systems. Even one of 
these records can eliminate the need for costly, additional equipment. 
Each will find productive use and save you hours in the laboratory, on the 
production line and in field testing. 

Take a look at what this essential testing series contains: 

SEVEN STEPS TO BETTER LISTENING -For only $6.98, you can improve your system with CBS Laboratories' "Seven Steps to Better 

Listening." This high -precision test record enables you to make sure that your equipment functions properly ... to tune your system to 

your ears and your room acoustics. Included is a detailed 16 -page booklet by Audio's Edward Tatnall Canby explaining how to use the 

record to improve the performance of your system. With the record you can perform the following "ears alone" tests: left -right 

identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and 

vertical tracking. 

*STEREOPHONIC FREQUENCY TEST RECORD STR 100 Designed for the 
evaluation of pickups and systems. Provides a constant amplitude 
characteristic below 500 Hz and a constant velocity characteristic above 
500 Hz. Tests include: Sweep Frequency-with the sweep rate 
synchronized for use with a graphic level recorder; Spot Frequency-with 
voice announcements; Channel Separation; Wavelength Loss and Stylus 
Wear-to pinpoint oversize or worn-out styli, and excessive pickup 
tracking force; Compliance; Phasing; Vertical and Lateral Tracking: Tone 
Arm Resonance-to check system performance at low ant subaudible 
frequencies and thus reveal undamped resonance which may cause 
equipment overloading. 

*SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD 
STR 112 Enables detailed study of tracking capabilities of stereophonic 
phonograph pickups. The square wave modulation allows a rapid appraisal 
of stylus -tip mass, damping, and tracking. Low frequency compliance and 
tracking are determined by means of 300 -Hz bands of progressively 
increasing amplitude. Intermodulation distortion measurements are made 
possible by graduated 200 -Hz intermodulation test bands. The Str 112 has 
been cut with vertical angle approximating 15°, which Is representative of 
current recording practice. 

*BROADCAST t the 
needsDof broadcast engines s, audiopORD 

STR 151 
hiles,a 

Deeveloped 
heap 

profeso 
sionals 

seeking a convenient signal source for the testing and adjustment of all 
audio equipment. Tests include: phonograph pickup response and 
separation, speed accuracy at 33 1/ 3 and 45 rpm, wow and flutter, rumble 
and hum detection, ballistic test of V.U. meters and many others." 

* RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA 
frequency characteristics for the calibration of professional recording 
equipment and for testing the response of professional and consumer 
record reproduction equipment. This record is suitable for use with a 

graphic level recorder to provide permanent, visible records for precise 
evaluation. Spot frequency bands for use without automatic equipment are 
included. 

*318 MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170 

Provides pickup designers and recording studios with a high-level, 
easily -equalized signal for frequency response and channel separation 
measurements. The STR 170 employs a 318 microsecond characteristic 
corresponding to the "test" or "flat" mode common to most disc recording 
equipment. Constant amplitude recording is employed in the region below 
500 Hz with constant velocity recording in the region above. The transition 
is smooth, in contrast with the STR 100 which employs a sharp breakpoint 
at 500 Hz. The record is suitable for use with a graphic level recorder to 
provide permanent, visible records for precise evaluation. 

*WIDE RANGE PICKUP RESPONSE TEST RECORD STR 120 Makes 
possible the measurement of pickup response at frequencies far beyond 
the audible range, where elusive distortion elements can cause audible 
distortion. The low -frequency range Includes glide -tones at twice normal 
level for the detection and elimination of arm resonance, loudspeaker cone 
and cabinet rattles. Other tests Include: silent grooves for measuring 
rumble and surface noise characteristics; and standard level bands at O dB 
for overall system S/N measurements. This record is suitable for use with 
a graphic level recorder to provide permanent, visible records for precise 
evaluation. 

* QUADRAPHONIC TEST RECORD SOT 1100 Designed for calibration 
verification, and adjustment of SQ`"" decoding equipment. The record 
provides test bands for pickup measurements, for adjustment of decoder 
electronics and for channel identification and balance. Each band Is 

described in terms of recorded characteristics and Its intended use. 

*RIAA PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for 
acoustical testing of systems and loudspeakers and for psychoacoustic 
tests on reproduction equipment. With the STR 140 it becomes possible to 
test loudspeakers in the room in which theywill be used. Spot frequency 
tones with voice announcements faciliate the testing procedure. 
Continuous glide -tones in 1/3 -octave bands cover the frequency range 
from 30 to 15,000 Hz and are synchronized with a graphic level recorder. 

The original series has been unavailable for many years. Quantities of the 
new and improved series are also limited. So make sure you have perfect 
copies on hand for years to come by ordering duplicates. Fill out and mail 
the coupon now for immediate action. SQisa Trademark of CBS Inc. 

Only a limited quantity are available. Be sure to order enough 
for many years of use. 

Send me the following test records: 

ü Seven Steps to Better Listening (STR 101) $6.98 each. Quantity 
Stereophonic Frequency (STR 100) $10.00 each. Quantity 

[, Square Wave, Tracking and Intermodulation (STR 112) $15.00 each. 

Quantity 
Li Wide Range Pickup Response (STR 120) $15.00 each. Quantity 
E RIAA Frequency Response (STR 130) $15.00 each. Quantity 
L_ RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity 

Broadcast test (STR 151) $15.00 each. Quantity 
318 Microsecond Frequency Response (STR 170) $15.00 each. 

Quantity - 
H ; Quadraphonic Test (SQT 1100) $15.00 each. Quantity 

SEND TO: 
AUDIO TEST RECORDS 
401 N. Broad Street 
Philadelphia, Pa. 19108 

Amount Enclosed $ 

(Payment must accompany order) 

Name 

AU,'11/76 

Address 

City 

State lip 
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Fig. 10-Intermodulation distortion of A4 or 440 Hz 

by El or 41 Hz mixed one to one. 
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zontal or vertical enclosure mounting is equally good, I 

found that I quickly preferred a mounting configuration 
with the long axis placed vertically. 

My impression was of good spectral balance for stereo lis- 

tening, but a mild polar fingering caused me to prefer rotat- 

ing the enclosures slightly toward the listening area. 

The A-25XLs are moderately efficient and can kick up 

quite a fuss with a reasonable amount of amplifier power. 
However, I had the subjective impression that the sound 

was ever so slightly compressed, not distorted, but just a bit 

compressed on dynamic peaks. 
The super low frequencies are absent, and in my opinion 

9 

8 

7 

6 

5 

i 4 
N 

3 

2 

0 

Fig. 11-Energy-time response. 
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10 100 

there was a slight midbass peak. But the top end is superb. 

High frequency transients are reproduced very cleanly. Af- 

ter extended listening, I found that I preferred the treble 

control in the Low position for symphonic music, while 

some vocals gave a more accurate sound with the Normal, 

or occasionally, the High equalizer position. 
The reproduction of piano music is moderately good but I 

felt that it was a bit bright and somewhat compressed on 

strong dynamics. The stereo imagery is good in later- 

alization, and there is reasonable depth to the image. Not 

perfect, but quite good for the price. Richard C. Heyser 
Check No. 65 on Reader Service Card 

What have Quad been up to recently? 

Current Dumping that's what 
Current Dumping is the name given to a totally new power 

amplifier circuit developed by QUAD. 

A current dumping amplifer basically consists of a low 
power amplifier of very high quality, which controls the 

loudspeaker at all times and a high powered heavy duty 
amplifier which provides most of the muscle. 

The small amplifier is so arranged - it carries an error signal 

- that provided the heavy duty transistors (the dumpers) stay 
within the target area of the required output current, it will fill 
in the remainder accurately and completely. 

The reproduced quality is solely dependent on the baby 

amplifier, which because of its low power, can be made very 

good indeed. 
The QUAD 405 is the first amplifier to incorporate current 

dumping. 
There are no internal adjustments, so nothing to go out of 

alignment. 
There are no crossover distortion problems and performance 

is unaffected by thermal tracking. 
The QUAD 405 offers impeccable performance, reliably 

and predictably. 
Send postcard for illustrated leaflet to Acoustical Manu- 

facturing Co. Ltd., Huntingdon, Cambs., PE18 7DB, England. 

QUAD 
for the closest approach to the original sound 

QUAD is a Registered Trade Mark 
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White Model 140 Sound Analyzer 

MANUFACTURER'S SPECIFICATIONS 
Display: 1 dB steps for 10 -dB range, 2 

dB steps for 20 -dB range, 40 -dB dy- 
namic range with attenuator adjust- 
ment. 
Filters: Meet ANSI 51.11-1971 Class II. 
Overall response of all 1/3 -octave 
channels ±1 dB with pink noise from 
40 Hz to 16 kHz. 
Input Sensitivity: Dynamic micro- 
phone, 2.6 microvolts for 40 dB SPL; 
line, 2.6 mV at 20 k Ohms. 
Attenuators: Input, five 10 -dB steps; 
display vernier, 10 2 -dB steps. 
Noise Generator: Response, 40 Hz to 
16 kHz; maximum level, 20 mV (mi- 
crophone) and 0.5V (line). 

Dimensions: Basic unit, 3'/ in. (8.9 
cm) H x 19 in. (48.3 cm) W rack panel x 

7 in. (17.8 cm) D; in portable carrying 
case, 4 Vi in. (10.8 cm) H x 193/4 in. 
(50.2 cm) W x 11 in. (27.9 cm) D. 

Weight: 8 lbs. (3.6 kg); 18 lbs. (8.2 kg) 
in carrying case with optional 141 

Micplexer. 
Price: $3620.00; additional for Micple- 
xer. 

The White Model 140 real-time an- 
alyzer provides many useful features 
in a rugged, compact carrying case. 
The left half of the front panel is fairly 
well filled with the 11 x 28 matrix LED 
display. Ten of the vertical positions 
are for discrete levels, switchable to 
one or two dB steps. The top -row 
LEDs are over -range indicators. Twen- 
ty-seven of the horizontal positions 
are for the 1/3 -octave filter output in- 
dicators. The standard ISO center fre- 
quencies from 40 Hz to 16 kHz are im- 
printed at the bottom of each vertical 
row. The most right-hand row in- 
dicates the overall SPL (sound pres- 
sure level), relative to the standard 20 
micropascals. At the upper left of the 
right side of the panel is the Display 
Range switch which selects either 10 
or 20 dB, for 1 or 2 dB per step. Next to 
the right is the power On -Off switch. 
The adjacent display vernier allows 
shifting the display over a 20 -dB range 
in ten 2 -dB steps. The phone jack line 
input is at the very right with the over- 
load indicator just below. The built-in 
pink noise source has two output 
ranges available at the male XLR out- 
put. When the level knob is in, the 
output is appropriate to mike inputs. 
With the knob pulled out, the level 
matches line inputs. A jumper with 
XLR connectors is supplied to couple 
the internal noise source to the mi- 

crophone input, a self -check feature. 
The line/mike input attenuator has six 
positions from 40 to 90 dB SPL. 

With the carrying case open, the 
White 140 is easily tilted to a good 
viewing angle. The front section of 
the unit supplied contained the mi- 
crophone multiplexer available as an 
option. The case also has space for 
adapters and other accessories. With 
the main unit 'removed from the case 
as for rack mounting, access is gained 
to a barrier strip with input, output 
and scope sync connections. All con- 
struction was solid and rugged with 
high -quality circuit card components 
in evidence throughout. 

Circuit Description 
The White 140 includes both mike 

and line level inputs, with an overload 
detection on both the preamp and 
line -amp outputs. The line amp drives 
the broadband-SPL channel and the 
1/3 -octave filters through the display 
verniier and a buffer amp. The filters 
use an active stagger -tuned design 
with two pole -pair bandpass respon- 
ses meeting ANSI S1.11-1971 Class Il 
for better rejection of out -of -band 
energy. Each channel has its own 
a.c./d.c. converter and output 
smoothing, chosen for a good display 
with pink noise input. The outputs of 
each of the channels, including 

broadband SPL, are scanned every 30 
milliseconds, feeding the d.c. levels 
sequentially to the log amp. The out- 
put of the log amp goes to scope 
monitor terminals and to the level dis- 
criminator, which can be set for a 10 

or 20 dB display range. The level dis- 
criminator sends enable signals to the 
corresponding vertical position in the 
LED matrix. The scanner sends the 
stepping signal for the horizontal po- 
sition in the matrix, completing the 
decision process for which indicator, 
if any, should turn on. The LEDs ap- 
pear to be continuously lighted, even 
though each channel is sampled just 
once every 30 milliseconds, present- 
ing a real-time graphic display of the 
audio spectrum. The built-in pink 
noise source utilizes digital shift -regis- 
ter techniques. 

Performance 
The overall response of the White 

140 display was checked by feeding in 
pink noise from a General Radio Type 
1382 noise generator. The LED display 
was a straight line, and the os- 
cilloscope monitor showed that the 
response of the analyzer was within a 

fraction of a decibel over the 40 Hz to 
16 kHz range (Fig. 2). Using the built- 
in noise source, the LED display corre- 
sponded very closely, with just occa- 
sional out -of -flat indications on a 
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MODEL SL VII 
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A REALISM IN SOUND REPRODUCTION 
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loudspeaker design. 

Possibly the most fundamentally correct 
sound reproducing system 
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INTERNATIONAL SOUND CO. 
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couple of the channels. The input at- 
tenuator with its five 10 -dB steps 
checked exactly with a precision at- 
tenuator. All settings of the 2 dB per 
step display attenuator were very 
close with the exception of some 
slight non -linearity around 2 to 4 dB. 
The 1 -dB steps of the display were 
within a fraction of a decibel in- 
cluding Off and Over -Range. The 
2 -dB steps were within 1 dB over the 
same range. 

The LED display can be switched to 
either 10 or 20 dB, but the system dy- 
namic range is greater than that dis- 
played. With the use of the display at- 
tenuator, it is possible to shift levels 
and examine the status of 1/3 -octave 
bands that were out of range. The 40 
dB range claimed by the manu- 
facturer was met with slight com- 
pression at the highest levels, notice- 
able above 8 kHz. In general, it was 
possible to see a greater dynamic 
range on the scope output, but the 
usual precautions applied about 
keeping test signals above the noise 
background and below amplifier 
overload. The response of two typical 
filters was measured by feeding in a 

mixture of 160 Hz and 2.5 kHz (Fig. 3). 
The level at 160 Hz was set high pur- 
posely to cause some compression in 
the display. The adjacent octave re- 
sponses of the 2.5 -kHz tone were 
down 30 dB, meeting ANSI 51.11-1971, 
where pertaining to Class II filters. All 
filters were centered accurately to 
ISO standard frequencies. 

The sensitivity of the microphone 
input ranged from 2.6 microvolts to 

7.5 mV, substantially the same as spec- 
ified. An attractive feature of the 
White analyzer is its ability to read ac- 
tual sound pressure levels, over a 

range from 40 to 110 dB. As supplied, 
the unit was calibrated for a micro- 
phone with a -56 dBm sensitivity. 
There is an internal gain adjustment to 
accomodate to other sensitivities 
within 3 dBm. A check in a random 
noise field with reference to a pre- 
cision sound level meter gave evi- 
dence that the calibration was within 
a decibel. Adjustment of the pot was 
somewhat difficult, however, and 
would be improved if there was ac- 
cess from the outside of the chassis. 
The specified line input range was 
matched at the low end and exceeded 
at the high end with a range from 2.6 
mV to 5.2 V. The noise generator out- 
put was adjustable up to 20 mV in mi- 
crophone mode and up to 0.5 V in 
line mode. 

Brief checks were given to the bat- 
tery -powered microphone multi- 
plexer, available as an option. The 
three microphone channel gains were 
close to 60 dB and within 1 dB of each 
other. The output of the Micplexer 
was not affected by line length, al- 
though the unit itself had a slight 
droop of 1 dB at 16 kHz. 

In -use Tests 
The White 140 real-time analyzer 

received for review was mounted in 
the attractive carrying case, complete 
with the optional Micplexer in the 
cover. For the series of tests in actual 
use, the analyzer was removed from 
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Fig. 2-Display of pink noise from 
General Radio 1382 generator in ver- 
tical 1 dB divisions. 

Fig. 5-Sound system response after 
equalization, including low -end 
roll -off and feedback supression. 
Measured in 5 -dB vertical divisions. 

its case and mounted in a portable 
rack along with a UREI Model 529 1/3 - 
octave room equalizer. The response 
of a church sound system using the 
pink noise source is shown in Fig. 4. 
After equalization, the response was 
basically flat out to 4 kHz. The lowest 
frequencies were then rolled off to 
remove some boominess and to im- 
prove speech intelligibility (Fig. 5). 
Figure 6 shows the equalization that 
was added to achieve the response 
shown above and to add some feed- 
back suppression. The 140 was very 
easy to use in pinpointing trouble- 
some frequencies. Its high sensitivity 
allowed examination of the spectrum 
at very low sound levels in the sanc- 
tuary. Even slight tendencies to feed- 
back could be observed, facilitating 
increases in system gain while simulta- 
neously eliminating any ringing. The 
combination of the real-time display, 
both LED and scope, wide dynamic 
range, built-in noise source, and good 
sensitivity had proven the analyzer to 
be an accurate and worthwhile instru- 
ment for room equalization. 

The combination of the White 140 
and the UREI 529 were also used in a 

Fig. 3-Display of 160 Hz and 2.5 kHz 
with the 160 -Hz level into compres- 
sion. The 2.5 -kHz response is down 
30 dB at 1.25 and 5 kHz. Shown in 10 dB 
vertical divisions. 

Fig. 6-Actual equalization inserted by 
UREI 529 for system response in Fig. 4. 

portable PA system at two graduation 
ceremonies. Success was demon- 
strated by the number of comments 
received on "excellent clarity" and 
the complete lack of any ringing. It 
had been thought that the LED display 
would not be usable outside in bright 
light, and while direct sunlight did 
wash it out, shielding made the dis- 
play easily read. The White unit was 
put into service for a fast deter- 
mination on what to do with an un- 
tried recorder/tape combination. The 
pink noise output of the 140 was fed 
to the recorder which was set first to 
Normal (Fig. 7, top trace), and then to 
Special (middle trace) during record- 
ing with simultaneous playback. It 
is easily seen that the Special set- 
ting provides much flatter response. 
The bottom trace shows the rec- 
ord/playback response obtained 
with some equalization from a Sound - 
craftsmen 20-12. (The positions of the 
traces are shifted for illustration pur- 
poses.) The White 140 sound analyzer 
with its built-in noise source can also 
be used for head alignment checks 
and bias adjustment, program content 
monitoring, setting up noise -masking 
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Fig. 4-Sound system response in 
church before equalization. 

Fig. 7-Tape recorder record/playback 
response using a Sony 352D and 
Maxell UD tape. Top trace: Maxell UD 
on normal; middle trace: Maxell UD 
on special; and bottom: Maxell UD 
with equalization with Soundcraftsmen 
20-12. 
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systems, and so many other things that 
a 1/3 -octave real time analyzer can be 
used for. 

The instruction book is of good 
length, with all required information 
clearly presented. (For greater detail 
on the equalization process, other 
sources are available including a pam- 
phlet from White.) There are no de- 
tailed schematics or board layouts 
supplied, which is in keeping with the 
manufacturer's recommendation that 
internal maintenance should be at the 
factory. A plastic overlay for the LED 
matrix is supplied which can be 
marked for record or for guidance. A 
word of commendation should be 
given on the Micplexer which scans 
the outputs from three microphones 
providing a spatial averaging of the 
sound field. This is not the same as 

mixing three mikes which is actually a 

voltage addition that can generate a 

very distorted picture of the actual 
distributed sound field. The Micple- 
xer is a useful accessory to the White 
140 sound analyzer, which promises a 
good return on the financial in- 
vestment required. H. A. Roberson 

Check No. 66 on Reader Service Card 
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Crown M600 Mono Power Amp 

MANUFACTURER'S SPECIFICATIONS 
Power Output: 600 W rms in 8 Ohms 
with 0.05% THD from 1 Hz to 20 kHz; 
1000 W rms into 4 Ohms with 0.05% 
THD from 1 Hz to 15 kHz. 
I.M. Distortion: Less than 0.05% from 
0.01 to 0.25 W and less than 0.01% 
from 0.25 to 600 W into 8 Ohms. 
Slew Rate: 16 V/mS. 
Damping Factor: Greater than 800, 

d.c. to 400 Hz into 8 ohms. 
Input Sensitivity: 3.46 V rms ±1 per 
cent for 600 W rms into 8 ohms. 
Signal -to -Noise Ratio: 120 dB. 
Dimensions: 19 in. (48.3 cm) W x 83/4 

in. (22.2 cm) H x 16'/2 in. (42 cm) D. 

Weight: 92 lbs. (41.7 kg). 
Price: $1795.00. 

When I unpacked the M-600, it was 
clear this was no toy. The unit weighs 
92 lbs. and has an industrial look I im- 
mediately liked. 

Viewing the amp from the top 
through its perforated screen, one 
can see two large power transformers, 
each secured by four bolts to the 
chassis and by two additional bolts to 
the front plate. This arrangement is in- 
dicative of the care Crown has taken 

92 
to make this amp suitable for com- 
mercial applications. I've seen the 
power transformers of less sturdy 
units literally fall out of their chassis 
from shocks and vibrations during 
transportation and set-up. 

The M-600 utilizes a unique type of 
heat sink. Unlike the extrusions found 
on most units, they have a corrugated 
internal structure especially built for 
forced air cooling and which has 

much more surface area than ex- 
truded heat sinks of equivalent size. 
There are eight of these "refrigerator 
sinks" mounted four on the top and 
four on the bottom of a side -to -side 
oriented wind tunnel fed by a ther- 
mostatically controlled, two -speed 
cooling fan on the right side. 

The front panel includes a peak - 
reading power meter, calibrated for 
600 Watts at 0 dB, and two indicator 
lights, one red light which can be cali- 
brated to come on at or a specified 
number of dB below maximum out- 
put, and a green one which lights at a 

calibrated number of dB below the 
red light setting. I've never seen an ar- 
rangement like this before but soon 
learned to appreciate its usefulness. 

Directly below the meter is a plug- 
in compartment with an input atten- 
uator control and an input coupling 
switch offering either capacitor or di- 
rect coupling. This compartment also 
houses a blank plug-in P.C. card 

which allows user -designed circuitry 
to be interfaced to the input of the 
amplifier. More about this card and its 

possible uses later. 
The front panel is finished off with a 

heavy-duty push button power switch 
and two massive rack handles secured 
by Allen bolts. The panel itself is made 
of thick aluminum stock and is rein- 
forced with an extrusion along the 
bottom. This extra -strong panel is im- 
pressive, and its layout is logical and 
aesthetically pleasing. 

The rear of the unit houses the in- 
put and output connectors, two 
switches-one for the protection cir- 
cuit and one for a turn -on delay-and 
has a special socket for stacking two 
M -600s together in bridge. 

Circuitry 
The M-600 circuitry is very similar to 

that of the DC -300A, i.e. op -amp in- 
put, quasi -complimentary output. It is 

basically a bridge amp with one im- 
portant difference, one side of the 
output is grounded. In a bridge con- 
figuration, there are two amps driven 
out of phase with a load bridged 
across their outputs, resulting in one 
amp with twice the voltage capability. 
The slave half of the bridge gets its 

drive from the output of the first amp. 
Its circuit is essentially the same ex- 
cept that the load is presented to the 
collectors of the output devices. This 
is because the output of the slave is 

tied to ground. Now, if the output is 

tied to ground, something has got to 
give and that something is the power 
transformer windings. 

The power supply is floating and 
the windings swing up and down with 
the signal. In that the load is in the 
collector of the output transistors, this 
stage exhibits a voltage gain, rather 
than unity gain as in the more com- 

mon emitter -follower configuration. 
Because of this, the driver stage has to 
swing only a small fraction of the total 
signal excursion and hence requires 
less supply voltage. 

Certainly a novel circuit, but one 
wonders however about the effects of 
the winding reactance of the power 
transformer, as this presents a more 
complex load to the output of the 
slave. Also, it is reasonable to assume 
that since the signal passes through 
twice as much circuitry on the slave 
side, resolution will suffer, since two 
amps in series must, by definition, 
produce a greater change in terms of 
harmonic complexity. This circuit top- 
ology does, however, have some im- 
portant advantages, namely that two 
M -600s may be bridged together for 
up to 2000 watts and there are indus- 
trial applications where a grounded 
output is required. 

(Editor's Note: Crown designers be- 
lieve that the filter capacitors should 
dominate any load.) 

The protection circuit utilizes cur- 
rent limiting while producing no fly 
back transients. It also senses any d.c. 
component in the output and switch- 
es the amp to standby. This latter 
function may be defeated by use of a 

switch on the back panel. 
On the P.C. card in the front com- 

partment, ±15 Volts is available for 
user -designed circuits. Any number 
of nifty ideas could be implemented 
here, crossovers, limiters, isolation 
networks, etc.-a real convenience 
feature! The potential of this is only 
limited by one's imagination. 

Measurements 
We had to construct a special brine 

tank in order to measure the M -600s 
maximum power capabilities. Two 
electrodes were immersed in the 
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brine solution to specified depths, 
which determined the impedance be- 
tween the electrodes. The impedance 
was periodically checked by mon- 
itoring the current as the brine solu- 
tion evaporated. This gave us an ac- 
curate 3000 -watt load resister. With a 

1 kHz -signal, we measured in excess 
of the rated 600 watts at 8 ohms, 1000 
watts at 4 ohms, and 1300 watts at 2.7 
ohms. 

This amp measures well and ex- 
ceeds its specifications for harmonic 
and I.M. distortion. I'm not going to 
show a harmonic or I.M. distortion 
graph because I've found that dis- 
tortion measurements of this kind do 
not correlate with what an amp 
sounds like if the distortion magni- 
tudes are below 0.25 per cent. There 
is, however, a probable correlation 
between sound and the nature of the 
distortion residual, i.e. its harmonic 
structure, and it seems logical that the 
higher order harmonics would be 
more offensive. 

The Crown's distortion residual was 
primarily 2nd and 3rd order harmon- 
ics with crossover notches which were 
both steep and of fairly low magni- 
tude. Examination of these notches 
with a spectrum analyzer reveals a 

splattering of higher order harmonics, 
mostly odds, to the upper ranges of 
the analyzer. The magnitude of these 
harmonics tapers off as the order in- 
creases. I don't know what all this tru- 
ly means though I've always thought 
that odds sounded worse than evens, 
but at those magnitudes one wonders 
how the ear could detect it. Still, every 
amp has a sound of its own. 

Applications & Conclusions 
Back to reality! We took the M-600 

out on the job to find out what it 
could do. The job was high-level 
sound reinforcement, the acid test for 
any piece of equipment. 

This amp performed! It's tremen- 
dous power capability was immedi- 
ately apparent, and it had an effort- 
lessness about it regardless of how 
hard it was driven. It's very stiff power 
supply allowed the amp to be driven 
into clipping without folding up. It 
has the best overload characteristics 
I've ever encountered in a high -pow- 
er amp. 

The efficient heat -sinking system 
results in a cool -running unit. It was 
driven for extended lengths of time 
into 3 -ohm loads with the meters 
pegged. It just won't shut down. The 
fan switches to high speed but the 
unit never gets hot. 

I tried in the lab to find out just how 
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long it would run into a 3 -Ohm load 
before the thermal breakers open. I 

had to give up as the circuit breakers 
in the building couldn't stand the 
load. 

Another important consideration in 
evaluating an amp is stability. Some 
amps will work well in a home hi-fi in- 
stallation, but when placed in parallel 
with other units or with long cables 
attached to their inputs, they turn into 
oscillators and self-destruct. This is 

not the case with the M-600. It dem- 
onstrates rock -hard stability, refusing 
to oscillate under any conditions. I've 
worked with many amps under wildly 
adverse conditions, and considering 
the M -600s overall performance, I feel 
this is the best amp for sound rein- 
forcement I've so far encountered. It 
has fantastic bass. The midrange is 

very clear, slightly on the hard side, 
but no more so than any other high 
power transistor amp. It projects and 
articulates the individual sounds of 
vocals and instruments well. The high 
frequencies are slightly grainy, how- 
ever, I doubt this unit would be used 
for driving tweeters as its extreme 
power capabilities would be wasted. 
Rather, I believe some mellow tube 
amp should be used for the highs. It is 

also worth mentioning that the amp 
will drive highly reactive loads with- 
out the limiter activating. 

If you are going to use this amp for 
sound reinforcement, here are some 
suggestions. First, since it is suscep- 
tible to contamination through the 
cooling screen on the top, mounting 
this unit in a suitable cabinet is advis- 
able. Second, if the amp is used for 
bass, the low -frequency protection 
circuit should be deactivated by use 
of the switch on the back. This circuit 
switches the amp to standby if more 
than 10 volts of d.c. is present in the 
output, and it is prone to activation by 
microphone popping and various 
other low -frequency transients. 

Finally, some type of rear connector 
panel would be handy. The dress pan- 
el already there may be reworked for 
this purpose (speaker connectors, 
fuses, etc.). We removed the dress 
panels on our amps and replaced 
them with wood. 

I've grown to respect this amp. It's 
fairly expensive ($1795.00), but not 
when you consider the cost of pur- 
chasing a not -so -industrial amp and 
installing the cooling system neces- 
sary to make it reliable. 

At a respectable $1.79 a watt with a 

4 -ohm load, it is a cost effective tool 
for the professional. Ed Goldman 

Check No. 67 on Reader Service Card 

The 
Audio Critic 

is coming! 
The Audio Critic will be the first 

regularly published, noncommercial 
review of high-priced ("exotic") audio 
equipment. 

Nothing remotely like it has been 
available so far. It's more like an 
investment advisory service than an 
audio publication. 

Six times a year, by subscription 
only, The Audio Critic brings you 
comparative test reports in depth, 
bluntly naming by name what's best, 
what isn't and why. 

Unlike the commerical, mass - 
circulation hi-fi magazines, The Audio 
Critic can't be inhibited in its 
outspokenness by advertisers, since it 
carries no advertising. (The only 
exception will be small -space classified 
ads placed by subscribers.) 

And unlike the free-lance 
equipment reviewers and columnists of 
these magazines, The Audio Critic has 
no career -serving interest in being 
buddies with manufacturers. So it can 
be merciless in its criticism of the 
most powerful names, should the 
occasion arise. 

On the other hand, unlike the 
little "underground" audiophile 
reviews, The Audio Critic recognizes 
the journalistic obligation to meet 
deadlines and show up in your mailbox 
on schedule. Not at six-month or 
nine -month intervals, or possibly 
never again .. . 

Also unlike the undergrounds, 
The Audio Critic has the professional 
depth (and capital) to operate its own, 
in-house laboratory facility, complete 
with spectrum analyzer, highly 
specialized signal generators and other 
sophisticated test equipment. These 
are used as an indispensable check on 
The Audio Critic's subjective, 
"golden -ear" evaluations, which of 
course have top priority. 

One year's subscription to The 
Audio Critic (six issues) costs $28, 
first-class mail only. That's cheaper 
than any Wall Street advisory service 
of comparable scope and quality. 

Volume 1, Number 1, to be 
mailed the first week of January, 
features a giant survey of some two 
dozen preamplifiers with pretensions to 
state-of-the-art. (Yes, they're all there, 
from AGI 511 to Yamaha C-1 and 
C-2, all identically tested under the 
same roof over the same period of 
time.) Plus exclusive information on 
speakers, tone arms and other 
equipment. 

To make sure you can get a copy 
of this necessarily limited -run issue, 
send your $28 subscription for the first 
six issues today to The Audio Critic, 
Box 392, Bronxville, New York 10708. 
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Michael Tearson Jon Tiven 

Hasten Down the Wind: Linda Ron- 
stadt 
Asylum 7E-1072, stereo, $6.98. 

On Linda Ronstadt's last album, the 
title, Prisoner in Disguise, in retro- 
spect is a succinct critique of an album 
trying to follow the successful format 
of the very successful efforts just be- 
fore it. Happily, Hasten Down the 
Wind breaks the mold, with Linda's 
first heartrendingly emotional singing 
in years, combined with Peter Asher's 
typically immaculate production and 
some nervy arrangements courtesy of 

Andrew Gold and Kenny Edwards. 
Tracy Nelson's best song, Down So 

Low, could have been outright dis- 
aster area of schmaltz. However, a full 
chorus instead of the expected string 
arrangement deftly pulls the song off. 
Rivers of Babylon, from the movie 
soundtrack of "The Harder They 
Come," is sung in perfect three-part, 
a cappella gospel style and leads into 
Orleans near -reggae song Give One 
Heart exactly right. 

The album's discovery is Karla Bo- 
noff, who contributes no less than 

three songs, most notably Lose Again 
and If He's Ever Near. Ms. Bonoff has 
made an auspicious debut. 

A further departure is that Linda has 
co -written a pair of songs, the gor- 
geous Spanish song Lo Sienta Mi Vida 
and Try Me Again, a C&W instant clas- 
sic. 

Asher's production is the epitome 
of clean and strong sound. What it re- 
quired and got was a Linda Ronstadt 
sounding involved. Hasten Down the 
Wind is a sturdy, strong album. M.T. 
Sound: A- Performance: A- 

...out of love, hope, and suffering: 
Frankie Armstrong 
Bay 206, stereo, $6.98. 

Frankie Armstrong is a singer of tra- 
ditional English folk ballads and con- 
temporary story -songs of enormous 
intensity. The only other album she 
has in this country is on The Antilles 
label (see Audio, September, 1976). 
This set has a few more contemporary 
songs, notably two Peggy Seeger 

songs, the classic feminist anthem I'm 
Gonna Be an Engineer and Too Much 
of a Good Thing, Brian Pearson's 
Bridget and the Pill and Frankie's own 
Doors to my Mind. The traditional 
ballads tend to feature especially 
powerful women characters as in Lord 
Bateman, Prince Heathen, and Wil- 
liam Taylor. 

The accompaniment is stark and 
sparse, just enough to put the story 

over with peak intensity. The record- 
ing is crystal clear with fine presence 
and accuracy. The camaraderie of mu- 
sic played by friends, especially in to- 
tally acoustic situations like this al- 
bum, is a valued plus. The album's 
title is apt and honest. 

For information write to Bay 
Records at 1516 Oak St., Alameda, CA. 
94501. M.T. 
Sound: B+ Performance: B+ 
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15 Big Ones: The Beach Boys 
Brother MS 2251, stereo, $6.98. 

It isn't 1956, or 1966, but the year is 

1976 and The Beach Boys are to many 
a listener a relic from an age gone 
by-there has never been a rebirth of 
the surf, just a nostalgic longing for 
days of yore. The Beach Boys are the 
only remnants left from an era when 
rock music was more interested in 
reaching your average surfer or car 
hop than drug fiend, but as the Beach 
Boys slipped into psychedelics they 
lost their mainstream audience and 
gained a cult following of pop hip- 
pies. With a new album, produced by 
Brian Wilson (who hasn't been partic- 
ularly active in Beach Boys affairs dur- 
ing the Seventies), you've got an audi- 
ence full of mixed expectations. A lot 
of people like to listen to the Beach 
Boys to stir memories, so it's pretty 
near impossible for them to come up 
with something new and please their 
audience at the same time. 

So they decided to have fun in- 
stead, and do versions of two Phil 
Spector songs (one of Brian Wilson's 
major influences, so he chose to sing 
both songs), the hit Rock 'n' Roll Mu- 
sic (I wish it sounded as good over a 

good stereo as it did over a car radio), 
Talk to Me (forgettable), Palisades 
Park (Carl's shining moment on the al- 
bum), A Casual Look (weak), In the 
Still of the Night (dull), and Blueberry 

Hill. I can't argue with the choice of 
material as I wouldn't think the Beach 
Boys would have to resort to outside 
material with perhaps the greatest 
melodist around back in the group, 
but let me just suggest that I Can Hear 
Music beats all of these into the 
ground. 

As for the originals, Suzie Cincin- 
nati is an old single flipside but quite 
pleasant, It's OK isn't bad at all, TM 
Song is, Had to Phone Ya is con- 
ceptually all right but not well exe- 
cuted, Everyone's in Love With You is 

not the best song Dennis has written, 
Talk To Me is mildly charming, That 
Same Song is awkward, and Back 
Home is great only because Brian's 
new earthy singing makes it so. Some 
people may miss the sweetness in 
Brian's voice, but his newly -acquired 
soulfulness is, for this listener, the 
only new thing to be heard on 15 Big 
Ones. 

Sure, it's better than the new Carly 
Simon and Starbuck albums. But why 
not the live version of The Letter 
recorded in Hawaii 10 years ago with 
Brian singing lead? Why not the leg- 
endary Shortnin' Bread? I'll take 1966 
outtakes over this anyday, but I'll take 
this if it's all I can get, for now. And if 
Brian is really back, I expect to see 
a little more evidence next time 
around. J.T. 

Sound: A- Performance: B - 

Run With the Pack, Bad Company 
Swan Song SS 8415, stereo, $6.98. 

Above all, this is an honest album 
by a group with both feet upon the 
ground, both hands in the cash regis- 
ter, and a fairly realistic regard for the 
record industry. The record is honest 
because the positive and negative at- 
tributes of the band are fully exposed, 
and the group comes out ahead. So 
what if Mick Ralphs' lead guitar play- 
ing isn't so hot?! 

Both he and Rodgers are quite ca- 
pable songwriters, Rodgers' voice is 

enough of a lead instrument to carry 
it, Mick's rhythm guitar ka -chunk 
serves the purpose of a substitute 
Keith Richard well enough, and the 
rhythm section (Simon and Boz) 
keeps things curt enough so that the 
point is always driven home. Nobody 
said this was a virtuoso progressive 
rock band-the last album was a 

feeble attempt at a progression from 
the previous and failed misera- 
bly-but Rodgers, Kirke, Burrell, and 
Ralphs have returned to the style 
which they used on their first album 
(Son of Free) and with much success. 
Yes, this is a highly enjoyable album in 
the rock 'n' roll tradition. 

But not exactly innovative. Bad 
Company does indulge in the highly 
lucrative and certainly not dis- 
respectful art of plagiarism, copping 

(Continued on next page) 

Raspberries Best Featuring Eric Car- 
men: Raspberries 
Capitol ST -11524, stereo, $6.98. 
Shake Some Action: Flamin' Groovies 
Sire SASD 7521, stereo, $6.98. 

The Raspberries finally have the sort 
of gone -but -never -to -be -forgotten 
status now that Eric Carmen has made 
it to the top on Arista Records, and 
Capitol (his old label) actually took a 

certain amount of care in assembling 
this complicated compilation. They 
were, perhaps, the leaders of the 
Back -to -the -Sixties movement that 
kicked off the Seventies; Big Star nev- 
er cracked the radio bar- 
rier despite several ex- 
cellent albums, Blue Ash 

barely raised an eyebrow, and the 
New York Dolls died peacefully. 

Now the Flamin' Groovies (a West 
Coast rock'n'roll band that's been 
around for ages) are trying a similar 
sort of thing, but my guess is that they 
don't have a chance. They try to emu- 
late the early Stones and Beatles, but 
besides not having a distinct sound of 
their own, the only conclusion 
reached on Shake Some Action is that 
there is not a single point of common 
ground between the Stones and the 
Beatles. Dave Edmunds, a clever 

sound man enlisted as producer here 
and also a fine artist in his own right, 
can neither lift the Groovies beyond a 

lame vocal sound nor above the mate- 
rial, which is consistently mediocre. 
The title cut and You Tore Me Down 
are the best things here, but consid- 
ering that their last album, Teenage 
Head (released four or five years ago), 
was pretty good, this disc as whole is a 

letdown. Maybe they don't need a 

singer...but they need something. J.T. 
Raspberries 

Sound: A - Performance: A 

Flamin' Groovies 

Sound: B - Performance: C 

95 

AmericanRadioHistory.Com



lines and riffs from Chuck Berry, The 
Beatles, and the Rolling Stones with 
cunning expertise. Mick Ralphs is the 
better hand at this, for he also lifts 
things from previous compositions of 
his mate Paul Rodgers; check the 
strong resemblance of Live for the 
Music and Simple Man particularly to 
Rodger's songs on the last Free album, 
Heartbreaker, and you'll see what I 

mean. But Bad Company hardly in- 
vented this art, they merely continue 
in the tradition of the Stones, the 
Beatles, the Kinks, and all of the other 
rockers who built their reputation 
upon the moribund licks of the past. 
Run With the Pack is a likeable album, 
but I truly hope that two or three al- 
bums from now they will be ready to 
take a step. At least a little one. 

Jon Tiven 

Sound: A Performance: A - 

Below the Belt: Boxer 
Virgin V2049, stereo, $6.98. 

It's inevitable that anyone who's got 
any distinctive talent and persists in 

the music business will make some 
sort of impact by the time the Sev- 

enties are over. So far, the ranks of 
current rockstars haven't been joined 
by fresh, youthful blood-ever notice 
that while the Beatles were in their 
early twenties when they hit, most 
Seventies popstars aren't emerging 
until their mid -to -late twenties? Al- 
though this writer had his doubts 
about a group called Patto making it 
four years ago despite their cleverness 
& talent, my guess would be that this 
recent reincarnation of Patto, which 
calls itself Boxer, will sell some 
records. 

The two key men from the old 
group are Mike Patto (vocals) and Ol- 
lie Halsall (guitar/keyboards) who 
write the songs. This is one of the 
tried -and -tested teams of the music 
industry, having been together for 
about eight years in all sorts of groups. 
Mike's a good, gruff, aggressive singer 
and a fair songwriter; 011ie, on the 
other hand, is one of the most innova- 
tive and technically astounding gui- 
tarists ever and fully deserves the 
crown once foolishly tossed upon the 
head of Alvin Lee. And the only rea- 
son he might not get it is because Box- 
er barely exploits his talents. 

I mean, why are there only one or 
two guitar solo excursions on Boxer's 
debut album? Why is 011ie only al- 
lowed one composition on his own 
when that particular tune, Waiting for 
a Miracle, is the outstanding track on 
the LP? No matter. Fate will probably 

rule Boxer a success by this time next 
year, despite the lack of blinding f in- 
gerwork, and we can only hope that 
Boxer will live up to their potential to 
make brilliant records. In the mean- 
time, we'll have to put up with ones 
like this, which are merely good. 

Jon Tiven 

Sound: A- Performance: B+ 

Keep Your Hat On: Jess Roden Band 
Island ILPS 9349, stereo, $6.98. 

Jess Roden is no newcomer to the 
age old Rock Wars. In fact, this is the 
second album under his own name af- 
ter being in several bands that suc- 
cessfully avoided any great fame. This 
one's all his own show and it's the best 
thing he's ever done. 

The band is strong and funky, con- 
trolled yet emotional through a veri- 

table maze of material, from Dr. 
John's Mama Roux, to the Eagles' Des- 
perado, and the wonderfully bizarre 
Randy Newman title song. Even the 
C&W ballad Too Far Gone, last done 
by Emmylou Harris, is convincing. 

The originals are funky and clever, 
especially Jess's own Jump Mama, In a 

Circle by guitarist Steve Webb and 
bassist John Cartwright, and Cart- 
wright's Send it to You. 

Geoffrey Haslam's production is 

clean and sparse enough not to get 
too much in the way of a band that al- 
ready knows what it's doing. The 
sound is generally hot though Too Far 

Gone comes over a bit soft. Keep 
Your Hat On and the emergence of 
Jess Roden continues Island's tradi- 
tion of giving classy artists plenty of 
rein to make music they can all be 
proud of. M.T. 

Sound: B Performance: B+ 

Farther Along: Spirit 
Mercury SRM-1-1904, stereo, $6.98. 
All Alone in The End Zone: Jay Fergu- 
son 
Asylum 7E-1063, stereo, $6.98. 

With no small amount of hope the 
Spirit of Farther Along reunites 4/5 of 
the original band of the late '60s. The 
only missing alumnus is Jay Ferguson 
whose first solo effort since Spirit and 
the defunct Jo Jo Gunne arrived al- 
most the same day, thus inviting com- 
parisons between the two albums. 

Unfortunately, what Spirit's album 
lacks is spirit. The album is quiet and 
moody to the point of inducing sleep. 
Nearly every track is laden with ener- 
vating string and horn arrangements. 
In addition the band as constituted on 
the album doesn't exist anyway since 
bassist Mark Andes is fully involved 
with Firefall who show every in- 
dication of becoming hot. The final 
give-away is the Montovanni-esque 
wordless treatment of Nature's Way, 
one of Randy California's best songs 
ever. Done this way it does not belong 
on a Spirit album. You can't go back. 

Meanwhile Jay Ferguson made a 

rock and roll album aided by a superb 
band featuring Joe Walsh and ener- 
getic drummer Joe Vitale. It has sound 
sharp and hot enough to virtually 
jump through the speakers, quite the 
opposite of the Spirit album. 

The fly in Ferguson's ointment is the 
material. The two best songs are the 
two oldies, Traffic's Medicated Goo 
and To the Island recycled from the Jo 
Jo Gunne songbag. Both of these are 
more memorable than any of his new 
songs. While the sound is right, the 
band solid, and Jay in good voice, 
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somehow conviction and assurance 
are lacking. The album's confusing 
cover again clues to the content. Jay 
Ferguson is too clever a writer and too 
good a performer not to rebound. In 
that sense End Zone is a decent fresh 
start. M.T. 
Spirit 
Sound: C- 
Ferguson 

Performance: F 

Sound: C+ Performance: C 

Whistling Down The Wire: David 
Crosby/Graham Nash 
ABC ABCD 956, stereo, $6.98. 

David Crosby and Graham Nash 
are, of course, the less flashy half of 
that famous non -group. As a duo, 
Whistling Down the Wire is their third 
album and clearly the best to date. It 
distills their strengths, omitting the 
trite and silly while covering the full 
range of their talents. 

The album opener is the nicely 
ironic Spotlight which compares the 
performer/writer with those who live 
their lives through his songs and 
show. Broken Bird tells the story of a 
glass bird and a hammer and what 
they did to a fine relationship. After 
Crosby's love song Time After Time is 
his wordless composition Dancer, 

which he has done nothing like since 
his solo If I Could Only Remember 
Their Names. The piece is fully real- 
ized with a perfectly lovely string ar- 
rangement. Followed with Nash's 
mild but mighty rocker Mutiny, the 
two pieces combine into the disc's 
strongest one-two punch. 

JB's Blues, Nash's song to friend- 
ship, dovetails to the haunting Mar- 
guerita, a flip side to Lady of the Island 
from Crosby, Stills and Nash. Taken at 
All and Foolish Man both explore the 
questioning theme of the value of this 
musical path and answer the issue in 
the gorgeous Out of the Darknes 
which closes the album with hope. 

With the solid support of Craig 
Doerge, David Lindley, Danny 
Kootch, Russ Kunkel, and Tim Drum- 
mond and given the loving, warm 
sound it projects, Whistling is a strong 
and positive album. M.T. 

Sound: A- Performance: B+ 

Songs of The Tall Ships: The Starboard 
List 
Adelphi AD 1025, stereo, $6.98. 

The Starboard List is Britishers 
Charles O'Hegarty and David Jones 
with American Peter Marston, all of 
them veterans of the sea, among oth- 

er things. Their album is an entertain- 
ing and illuminating collection of tra- 
ditional sea songs and shanties with 
the occasional hand-written but re- 
lated song thrown in. Thus, the set in- 
cludes Hamish Henderson's Farewell 
to Sicily, O'Hegarty's Classic Yankee 
Clipper and Farewell to Tarwathie 
written by George Scroggie in 1850 
and popularized a few years ago by 
Judy Collins. 

The instrumentation is appropri- 
ately sparse, close to the tradition, 
mainly concertina or pennywhistle 
with a guitar or two perhaps, with a 

couple songs performed with an en- 
semble led by producer John Town- 
ley. Each member of the List has his 
turn singing lead, each of them rug- 
gedly impressive. The ensemble sing- 
ing is wonderfully stirring. Beside in- 
telligent choice of material to cover as 
much as possible, the List has avoided 
cutesy sound effects which more of- 
ten than not backfire. The explanatory 
liner notes are welcome. 

The recording is of professional 
quality and never intrudes on the exu- 
berance of the performance. Songs of 
the Tall Ships is a finely wrought al- 
bum and good fun, too. M.T. 

Sound: B- Performance: B+ 
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Theoter 
music 

Pacific Overtures: The Original 
Broadway Cast. 
RCA Red Seal ARL 1-1367, stereo, 
$6.98. 

Over a century ago, the first seri- 
ous international relations between 
America and the Orient began with 
the expeditions of our Commodore 
Perry. A short time later, Perry wrote 
in his journal: "If they are not pre- 
pared to accept our reasonable and 
pacific overtures, then I am prepared 
to bring them into our civilized world 
by whatever means necessary." 

Pacific Overtures. It might sound 
like Rodgers and Hammerstein. But it 
is very far from that indeed. Stephen 
Sondheim, who gave us Company, 

- Follies and A Little Night Music, wrote 

music and lyrics for a new kind of mu- 
sical theatre. It would be inaccurate to 
call it either a musical about history, 
or even a political musical (although 
there are elements of both). What the 
show settles in the mind as, is a bridg- 
ing of cultures-musical, theatrical 
and dramatic. The story is staged by an 
all Asian cast; the style is a curious 
mélange of Kabuki and Noh tradi- 
tions; the music is a mixture of Eastern 
and Western modes. It's a very mixed 
pudding, but it works. Sondheim's 
score-always inventive-has the en- 
ergy which John Weidman's some- 
what arid book does not. 

This original cast album brings the 
score and lyrics to life in a way the 
performance I saw did not. The stag - 

A conference during the recording 
of Pacific Overtures with Mako, the 
show's star; composer -lyricist Step- 
hen Sondheim; and record producer 
Tom Shepard. 

ing was so lavish, the orientalia so 
bright and brittle, that one needs this 
disc to ponder the words and savor 
the score. The opening number, The 
Advantages of Floating in the Middle 
of the Sea, establishes the atmosphere 
of a delicate world unready for for- 
eign invaders, and it is followed by a 

tender and sad ballad (There Is No 
Other Way) in which a couple reflects 
on the painful duties imposed by a 

threat they do not understand. (One 
quickly recovers from the shock of 
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world_ 

MEMOREX Recording Tape. 
Is it live, or is it Memorex? 

411975. Memorex Corporation. Santa Clara. California 9505: 

hearing female roles sung by men on 
this disc-it's all part of the tradition 
to which Sondheim is faithful.) 
There's an effortless aptness to the 
Japanese flavoring of Chrysanthemum 
Tea, and the composer's own favorite, 
Someone in a Tree, may be the most 
pointed meditation on growing old 
that we have in American musical the- 
atre. Pretty Lady is a disarmingly pretty 
ditty-sung by three sailors about to 
seduce a naive girl-and stings and 
horrifies when you listen carefully. 
There's much more to admire in this 
score, even when it patently imitates 
(par hommage, one presumes) Gilbert 
and Sullivan (as in Please Hello), or 
when it comes dangerously close to 
pushing too hard (as in the con- 
cluding number for an augmented 
cast, Next). 

I admire the courage of Pacific 
Overtures. Like all the previous Son - 
heim -Price collaborations, it refuses 
to be bound by convention or audi- 
ence expectation. The recording has 
already won the Grammy for best 
original cast. I like it, in fact, better 
than the show, in which the music and 
lyrics frequently float out to the 
middle of some overbearing theatrical 
sea. 

Porgy and Bess and Showboat: Sym- 
phonic Syntheses. Maurice Abravanel 
and the Utah Symphony Orchestra. 
Vanguard Everyman Classics SRV 345 
SD, $3.98. 

Here is an absolutely delicious 
record, one to be savored over and 
over and over. Often the people with 
great musical works like Porgy and 
Bess and Showboat is that you don't 
want to hear the entire score, and the 
many recordings by various vocalists 
seem to be excuses for displaying 
their own, rather than the compos- 
er's, particular style. On this splen- 
didly produced, elegantly performed 
version we have symphonic syntheses 
of the works that just fill the bill. In 
this year when American music is get- 
ting a fresh look, we have an added 
reason to rejoice and be glad. 

Gershwin's Porgy and Bess- 
whether one considers it opera or 
something very close to opera-has 
such a flood of moving melodies, and 
such rich melodic inventiveness, that 
it is hard not to be swept up in the 
authenticity of its emotion and the 
tender ingenuousness of its feeling. 
Without condescension or flippancy, 
the composer borrowed from Ameri- 
can black folk music, spiritual and 
gospel songs, street cries, work 
chants, play songs and ethnic dances. 

AUDIO NOVEMBER,1976 
Check No. 31 on Reader Service Card 

AmericanRadioHistory.Com



It is something of a national treasure 
as the perdurance of its major arias -- 
1 Loves You, Porgy; Bess, You is My 
Woman Now; It Ain't Necessarily So; 
Summertime; I Got _Plenty o' 
Nothin'-witnesses. The orchestration 
and arrangements by Robert Russell 
Bennett are expert craftsmanship 
itself: the lazy, croony woodwinds are 
never overdone, the right flavor of 
tambourines comes forth at the right 
moment, and the strings are 
augmented when it is apt. 

And Charles Miller's arrangements 
of themes from Showboat are every hit 
as good. Its sentimental, melodramat- 
ic plot may be considered less than 
successful, as Nat Shapiro points out 
on his astute jacket notes, but there is 

no doubt about the importance of Jer- 
ome Kern's score. Three film versions 
and hundreds of productions testify 
to that. Old Man River, Bill, Can't 
Help Lovin' Dat Man, You Are Love 
and Make Believe-these are as dis- 
tinctively American, and as instantly 
recognizable as the national anthem. 
think their appeal (and arranger Mill- 
er has understood this) lies in the di- 
rect approach to a feeling. The lyrics, 
if you remember them, are everywhere 
right. But you don't really need them 
once you've heard them! And this 
record proves that. Once you've 
known the context, you can let it get a 

little fuzzy. Kern's melodic sense 
creates its own freshness, its own 
inchoate charm with every hearing. 

I am terribly glad about this record. 
It is long overdue. Maurice Abravanel 
and the Utah Symphony, whose work 
is so often astonishingly alive com- 
pared to, let's say, other major cities' 
recordings, here turn in a proud 
deed. This is a record to treasure. 

David Raksin Conducts His Great Film 
Scores: Laura, Forever Amber, The 
Bad and the Beautiful. New Philhar- 
monia Orchestra. 
RCA Red Seal ARL 1-1490, stereo, 
$6.98. 

Steiner's music for Gone With The 
Wind is probably the only other in- 
stantly recognizable theme besides 
David Raksin's haunting melody for 
Laura. It is interesting to hear the 
languor the composer seeks from his 
orchestra; phrases usually not cares- 
sed so lovingly become studies in ral- 
lentandi. It's really sensuous music. 
But it's only one-third of one side. The 
other film scores represented (Forev- 
er Amber and The Bad And The Beau- 
tiful) range from banal to sloppy. Ut- 
terly forgettable. The disc was nicely 
recorded-but was it really necessary? 
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Saving 
the best 
for last. 

The chances are good that when you first bought a stereo 
system, it was a "package" that included a receiver, 2 speakers, 
and a record player with cartridge. But how much time was spent 
selecting the cartridge? Most probably it was just a minor 
element of the package. Even if it had a famous name, it 
probably was not a truly first -rank model. 

Yet the cartridge is more important than that. It can limit the 
ability of the entire hi-fi chain to properly reproduce your 
records. It can affect how many times you will enjoy your 
favorite records without noise and distortion. And it can 
determine whether you can play and enjoy the new four -channel 
CD -4 records. 

Consider the advantages of adding an Audio-Technica AT15Sa 
to your present system. You start with response from 5 to 
45,000 Hz. Ruler flat in the audio range for stereo, with 
extended response that assures excellent CD -4 playback if 
desired. Tracking is superb at all frequencies and distortion is 

extremely low. The sound is balanced, transparent, effortless. 
Stereo separation is outstanding, even at 10kHz and higher 
where others fall short. Our Dual Magnet design* assures it. 

And the AT15Sa has a genuine nude -mounted Shibata stylus. 
Which adds a host of advantages. Like longer record life. 
Better performance from many older, worn records. Exact 
tracing of high frequencies, especially at crowded inner grooves. 
And tracking capability-at a reasonable 1-2 grams-that 
outperforms and outlasts elliptical styli trying to track 
at less than a gram. 

We're so certain that an AT15Sa will improve your present 
system that we'd like to challenge you. Take several of your 
favorite records to an Audio-Technica dealer. Have him 
compare the sound of your present cartridge (or any other) 
with the AT15Sa. Listen. We think you'll be impressed. And 
convinced. 
T.M. Audlo-Technica Dual Magnet cartridges protected by 

U.S. Patent Nos. 3,720,796 and 3,761,647. 

The AT15Sa. 
Very possibly the 
last phono 
cartridge 
you'll ever 
need. 

c - 

ILINI II\VIERSA 
BEST FOR 1/2/4 CHANNEL 

audio-technica 
® INNOVATION PRECISION INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept.116-A, 33 Shlawassee Ave., Fairlawn, Ohio 44313 
Available in Canada from Superior Electronics, Inc. 
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Edward E gar: The Kingdon. London 
Philharmonic Choir and Orchestra, 
Adrian Bcuit, conductor. 
Connoisseur Society CS 2089, 2 discs, 
stereo, $1396. 

This pellucidly beaut ful oratorio, 
first performed in 1906, forms a trilogy 
of great Elgar works which are being 
given rightful attention. The Dream of 
Gerontius and The Apostles are better 
known, b- this deserves serious re- 
ception toc. Who but a devout Eng- 
lishman-a id one with a strong liter- 
ary sense-could have known just 

which verses from Acts of the Apos- 
tles would almost sing themselves? 
This oratoric, splendidly sung by a 

polished chair and soloists Margaret 
Price, Yvonne Minton, Alexander 
Young, and John Shirley -Quirk, has its 
reverent, meditative moments (Price's 
delivery of The Sun Goeth Down is 

sublime) anc its phrases of stinging, 
sweeping acuity (Fentecost morn in 
the upper room:, are sometimes 
dwarfed by the sheer volume of the 
rest of it. But Elgar-like Bruckner and 
Schoenberg --tried to wed faith and 

They're new from Bo t; . 

They're specially designed for 
the average -sized room. 

Model B-501 
Concerto VII Speaker System 
Combining the robust, true bass of a Model 

B -199A woofer with the clear, definite 
mid -range of a B -209B driver and three of 

Bozak's new B -200Z tweeters "with the 

Golden Voice" for thrillin3, shrill -free treble, 

Concerto VII is a magnificent three-way 
system. 

Model 909 
Deluxe Stereo Preamplifier 
Completely flexible - two phono, two tape, 

tuner and auxiliary inputs - provide tape 

dubbing and other functions commonly en- 

countered in home music systems. Fre- 

quency response is ± 0.25dB with 0.1% har- 
monic distortion and 0.1% intermodulation 
distortion over the fregtency band from 20 

Hz to 20kHz at 10 volts RMS into 10 ohms. 

Model 939 
Stereo Power Amplifier 
Using circuitry adaptec from Bozak com- 

mercial power amplifiers, this magnificent 

unit supplies 70 -watts per channel continous 
minimum sine wave power into 8 ohms from 

20 to 20,000 Hz at less than 0.2% total 
harmonic distortion. Employs full electronic 
protection against short circuits and over- 
loads and to prevent DC damage to 

speakers. 

Write for information. 

BOZAK 

Box 1166 
Darien, Connecticut 06820 

art, and succeeded often enough, in 
highly personal accents. This is a love- 
ly set, clean, precise and balanced. 
Elena Obraztsova/Operatic Recital. 
Orchestra of the Bolshoi Theater. 
Conductors, Boris Khaikin and Od- 
yssei Dimirriadi. 
Columbia M 33931, stereo, $6.98. 

Obraztsova's triumphant Metro- 
politan debut last summer made 
news, as may this interesting record. 
There is a hearty rendition of Joan's 
aria from Tchaikovsky's Maid of Or- 
leans, and the soprano really displays 
her power in selections from Mous- 
sorgsky's Khovanshchina and Rim- 
sky-Korsakov's Tsar's Bride and Kash- 
chei, the Deathless. It is a big, clear 
voice, ringing at the top and sonor- 
ous in the difficult lower register. 
But in an attempt to demonstrate in- 
ternational familiarity, she loses points 
when attempting arias from Samson et 
Dalila; The French is ghastly, the sing- 
ing too heavy. She fares better in the 
cadences of O mio Fernando from 
Donizetti's La Favorita. 

Plaisir d'Amour: Beverly Sills and 
André Kostelanetz. 
Columbia Quadraphonic MQ 33933, 
stereo, $6.98. 

Here's a lovely surprise: Beverly 
Sills and her old friend André Kostela- 
netz taking a series of French love 
songs-by Lenoir, Bizet, Liszt, Gou- 
nod, Koechlin, Delibes, Poulenc, 
Martini and Dell'Acqua-and erasing 
every trace of cliché or sentimentality. 
All we're left with is the limpid charm 
of the music, the crystalline tones of 
diva Sills at her best, and an orchestra 
(The Columbia Symphony) which 
sounds so finely rehearsed and sensi- 
tively mannered-a la francaise. 

Sills' French, I am happily surprised 
to relate, is realiy splendid. There's no 
elongation to those oddly difficult is 
that have to be trilled instead of gut- 
turally caressed, as in speech, and she 
has no difficulty with open vowels on 
high notes, either. The arrangement 
of the songs is clever too: the Lisztian 
phrases (in Oh, Quand Je Dors) 
counterpoising the spirit of Bizet's 
Ouvre Ton Coeur and Gounod's 
stylishly difficult O Légére Hirondelle. 
Sills does her usual splendid roulades, 
cavatinas and ad libita to perfec- 
tion-although I wager there are a 

few excised breaths, especially in Les 
Filles de Cadix. 

This is an eminently listenable 
recording, carefully produced and 
balanced by a team of Columbia engi- 
neers who must have worked closely 
with both the conductor and singer. 
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We developed our exclusive Unitorque 
Motor to reduce wow and flutter 
to a remarkably low 0.025%. One of the 
lowest in the industry. 

In simple terms, wow and flutter is 
a wavering in sound. And since Unitorque 
reduces wow and flutter, when you 
hear a sustained note-whether it's on a 

piano or bass-with the Hitachi 
PS/48 Turntable it is smooth. Consistent. 
And clean. 

We achieved this breakthrough 
by developing an extremely accurate direct 

drive DC servo control motor. It utilizes 
a specially designed speed deviation 
detection system. This assures precise, 
virtually constant speed. 

The new Hitachi PS/48 Turntable. 
With specs this good, it turns the tables 
on other turntables. 

Audio Component Division, Hitachi Sales Corporation of 
America, 401 West Artesia Blvd., Compton, CA 90220. 

Believably Better 
Check No 19 on Reader Seivice Cead 
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Classicalis 
Edward Tatnall Canby 

Tchaikovsky: Symphonic Works: Fa- 

tum, The Storm, the Veyevode, The 
Tempest: Frankfurt Radio Symphony 
Orchestra, Eliahu Inbal. 
Philips 6500 467, stereo, $7.98. 

Astonishing. Here are four "major" 
works for symphony orchestra by the 
familiar Russian composer, some of 
them his own favorites, and not one 
of them have I so much as heard the 

names of before-have you? There is 

still a long way to go before we catch 
up with the important but neglected 
music in this world. Moreover, in this 
recording, we have not only "un- 
known" Tchaikovsky but (for the U.S.) 
an "unknown" orchestra and con- 
ductor who do an absolutely first -line 
job of performance, the finest 
Tchaikovsky playing I've heard for 
many a year-and the whole thing 

recorded in absolutely superb Philips 
stereo. Phew! It pays to forget big- 
time publicity, I tell you. This is an all- 
time great recording. 

The four works, from various 
periods, early and very late in 
Tchaikovsky's life, are of the "tone 
poem" sort, a big one -movement 
piece based on some species of story 
or plot. They aren't by any means all 
of equal interest and, indeed, the lat- 
est one, from the period of the Path- 
etique Symphony just before T's 
death and sounding very much of that 
work, is, I think, the least interesting. 
The vigorous, potent early music is 

much the best and one of the two me- 
teorological pieces, The Tempest 
(Shakespeare) is a close relative to the 
ultra -familiar Romeo and Juliet. Not 
as good as that one (which is de- 
servedly popular, one of the finest of 
all his works) but still good. 

My own favorite here comes first on 
side 1, entitled Fatum. In this rich, 
alive performing, the unknown work 
is a major surprise and a big breath of 
fresh Romantic orchestral air, if you 
hear what I mean. 

Tchaikovsky: 1812 Overture. 
Ravel: Bolero. Boston Pops Orchestra, 
Fiedler. 
Deutsche Grammophon 2584 0043, 
stereo, $7.98. 

What could be more American than 
a Boston Pops 1812? Well, almost any 
other version than this one, though 
the sound does have a familiar Pops 
ring to it, here in Symphony Hall. 

The Deutsche Grammophon re- 
cording is strictly double -Olympic 
swimming pool. You can hear that big 
orchestra, augmented by a batch of 
"steel lipped" brass players from Bos- 
ton's Local 9 of the Musicians' Union, 
as it wows the swimmers down there 
at the deep end of the pool a few 
hundred yards away. I can almost de- 
tect splashing sounds and kids' happy 
yells, between brass blasts. And to- 
wards the end the swimming pool 
is full of incongruous bells and 

(of course!) cannon shots-actually, 
three 12 -gauge shotguns firing blanks 
(we hope). Not during the perform- 
ance! We trust they were "overlaid" 
afterwards. All of which makes for a 

rousing sound, as clean as is likely 
(even the ear itself tends to foul up 
the extraordinary mixture of noises in 
this piece!) and played with Popsian 
verve. The Bolero, that thing that 
starts off pianissimo and ends with a 

fortissimo bray, is just more of the 
same, nicely paced by Mr. Fiedler. P.S. 

The music was recorded in Symphony 
Hall, which can always be made to 
sound like a swimming pool if you put 
your mikes in the right place. 

Bach's Trumpet. Don Smithers; Wm. 
Neil, organ, Clarion Consort. Philips 
6500 925, stereo, $7.98. 

Not really a trumpet disc as you'd 
expect, this is a group of Bach chorale 
settings, for organ and out of the Can- 
tatas, the tunes played mainly on old 
trumpets (natural or with a few keys), 
some cantata "orchestral" parts also 
played by trumpets, with drums and 
strings, for a brilliant effect. Good 
Bach listening, economically present- 
ed, beautifully recorded. 

Stravinsky: Suite from Pulcinella 
(Kochanski suite); other works for 
violin & piano. Eudice Shapiro, Ralph 
Berkowitz. 
Crystal S302, stereo, $6.98. 

A splendid disc of Stravinsky for 
violin and piano, sounding so full and 
big and musical, you'd think there 
were whole groups of violins and an 
orchestra. It's done by good musi- 
cianship and very fine recording. 

The Pulcinella music is that slightly 
acidified rewriting of 18th century 
tunes by Pergolesi which was first a 

ballet, then appeared in no less than 
four all -music versions, orchestra, cel- 
lo, two different suites for violin. This 
one is the less familiar violin/piano 
suite (the other was later, done for 
Samuel Dushkin) and it's a corker. As- 
tonishing the way this utterly expert 
duo makes music, not merely solo 
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The heritage. A half century of continuous research 
and production of high fidelity transducers. For fifty 
years, a standard for the reproduction of music 
in the most demanding professional environments. 
The here and now. A new Tannoy produced in 
the best tradition of proud craftsmanship. The 
crowning achievement of our British de- 
signers and sound engineers. 
Ingenuity. At first glance, the 
Tannoy appears to be a conven- 
tional. speaker. It is a great 
deal more. It is a fully integrated 
loudspeaker system. Sound is 

reproduced, phase coherent, 
throughout the total audio 
range from one transducer 
matrix. Both the high and 
low frequency drivers are 
combined within a single, 
powerful magnetic 
structure. 

1. High frequencies, 
produced by 
a specially formed 
duraluminum 
diaphragm, are 
captured and 
passed through 
the many throats 
of a phase 
compensator. 

3. The curvilinear low frequency 
cone extends from the exponential 
horn, providing an unbroken 
audio spectrum as well as 
widely dispersed high 
frequencies. 

2. Sound energy, balanced and 
phase coherent, its rate of 
flow and frequency/time 
relationships meticu- 
lously controlled, 
enters a short, 
high frequency 
exponential 
horn. 

Performance. The Tannoy is highly efficient and remark- 
ably accurate. Music is reproduced with utter naturalness 
and clarity. Stereo Review listened too: "... smooth and 
musical ... as easy to listen to as to look at ..." 
Since Tannoy will only be found in the displays of a 
limited number of selected dealers of established reputa- 
tion, won't you write us directly? We'll forward a list of 
those appointed high fidelity dealers who will be pleased 
to provide a listening demonstration. We'll include a 
luxurious, full color brochure with the technical details 
of each model in the Tannoy line; each an unparalleled 
loudspeaker system. 

Tannoy of London, 55 Ames Court, Plainview, N.Y.11803 
TNNNOY® 

4. The low frequency 
cone is a rigid piston, 
operating from the low- 
est bass range to one 
thousand Hertz. At this 
point, there is a smooth 
crossover into the range 
of the high frequency 
horn which extends 
beyond audibility. 
The unique combination 
of the extended low fre- 
quency direct radiator, 
its highly damped cone, 
the precisely tailored 
crossover network and 
the extraordinary phase 
compensated, wide 
range horn -loaded high 
frequency unit, achieves 
exceptionally linear 
response-throughout 
the entire audio spec- 
trum. The system is 

housed in a rigid, non 
resonant enclosure that 
reveals the hand of the 
master cabinetmaker. 
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The speaker of the 
house. 

The test of a speaker is 
how it will sound at home, not 
just in a lab. And how it sounds 
at normal listening levels. Not 
just when it's blasting. And 
how it will fit into your home. 

We test the rew Martin 
Gamma Series in special 
chambers designed to re- 
create a multitude of listening 
conditions. 

As a result, these new Mar- 
tin's deliver "live" sound in 
real -life situations. The full GAMMA 1200 M 

range of the musical content 
all the time. And the nine models of the Gamma Series assure you 
of finding the right speaker to suit your listening room. 

The Martin Gamma Series. They bring home the sound. 

Martin 
Eastman Sound Mfg. Co. Inc., Mickelton, N.J. 08056 

Exporter: Telesco Int'I. Corp., 1 Dupont St. So., Plainview, NY 11803 
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violin and solo piano! Always fascinat- 
ing, too, to hear familiar music in a 

new format, especially when it is 

Stravinsky, the master transcriber of 
all, next to Bach himself. 

The rest of the record is the same, 
even more interesting-works as vari- 
ed as two movements from Fire- 
bird-usually heard in full -orchestra 
format-and one from Petrouchka 
(the same), plus my favorite, the 
Tchaikovsky-derived Fairy's Kiss (the 
same). All these familiar pieces for or- 
chestra, sounding via hi fi just as big 
and impressive in this two -instrument 
portrayal! You can really tell that 
these two players are very much more 
than just a pianist and a violinist, with 
good fingers. Shapiro worked with 
Stravinsky himself; Berkovitz has 
played with Everybody and was Dean 
at the Berkshire Music Center, Tan- 
glewood, for some 18 years. Crystal's 
recording is big and blended, ultra 
clean and with very quiet surfaces. 

Britten: Gemini Variations; Songs 
from "Friday Afternoons"; Psalm 150. 
Gabriel and Zoltan Jeney, Choir of 
Downside School, Purley, Britten. 
London STS 15173, stereo, $3.98. 

A nice little reissue bargain here in 
out-of-the-way Benjamin Britten, the 
composer himself in attendance-as 
of the mid -sixties. Curious piece, the 
Gemini thing. Two Hungarian twins, 
one plays flute, the other fiddle, and 
both play piano; so the music is com- 
posed for flute, violin and piano, 
sometimes piano -four -hands. The 
twins scuttle back and forth from one 
instrument to another in mid -stream. 
Nice idea, but will anybody else ever 
get to try the music? Could always be 
performed via a quartet! Two pianists, 
a violinist, and a flute. The twins, in 
any case, are very savvy and expert 
professionals, the music handily com- 
posed to fit their talents. 

The batch of songs for schoolchil- 
dren, Friday Afternoons, is a living ex- 
ample of how to treat kids musically, 
assuming they are intelligent and can 
rise to all sorts of problems if within 
their abilities, etc. The songs are not 
easy but do these kids eat 'em up! 
And such lovely Brrr-itish diction, at 
such a young age. Mostly, these are 
humorous tidbits, mostly set to old, 
familiar texts, folk stuff, and nonsense 
rhymes. The man who jumped into a 

hedge and scratched his eyes out, 
then jumped right back and scratched 
them in again. The sage of yore, Chi- 
nese who kept turning around to get 
out from under his pigtail. Good fun 
and all the epitome of Britishicity. 
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Canby!sapules 

Beethoven: Piano Concerto No. 5 

("Emperor"); Egmont Ov. V. Ash- 
kenazy, Chi. Symphony, Solti. London 
CS 6857, stereo, $6.98. 

Elgar: Symphony No. 2. London Phil- 
harmonic, Solti. London CS 6941, ster- 
eo, $6.98. 

Brahms: Violin Concerto. Nathan 
Milstein; Vienna Philh., Jochum. 
Deutsche Grammophon 2530 592, 
stereo, $7.98. 

Chausson: Symphony in B Flat; 
Franck: Les Eolides. O'Orch. de la 

Suisse Romande, Ansermet. London 
STS 15294, stereo, $3.98. 

Beethoven: Late Choral Music. Am- 
brosian Opera Chorus, solos, London 
Symphony, M. Tilson Thomas. Colum- 
bia MQ 33509, SQ, $7.98. 

Beethoven: Piano Concertos Nos. 2 

and 4. Stephen Bishop; BBC Sym- 
phony Orch., Colin Davis. Philips 6500 
975, stereo, $7.98. 

A first-rate "Emperor," fresh and new where too many are tired, routinely en- 
ergetic-the piece gets played too often. Solti is a fabulous Beethoven man and 

the "Ash Can" plays with a kind of sincerity not usual in such show music. This 

is a separate repackaging (also No. 4, CS 6856) out of 1973 set of all five concerti, 
CSA 2404. 

An unusual new look at old Elgar, Edwardian hero of British music and "Pomp 
and Circumstance"-a powerful Solti reading of surprisingly complex and very 
chromatic music, unexpectedly modern (for England) as of 1911. It really 
moves, but (like Rachmaninoff) Elgar does tend to go on & on. This wasn't yet 
the day of compactness. 

Warm, middle -period Brahms, related to his 2nd symphony, warmly and ac- 

curately played by the re-emergent American master, Nathan Milstein with au- 
thoritative orchestral backing under the experienced Jochum; it is a classic job, 
satisfying deeply, if unspectacular, very much the right approach for this elderly 
Romantic music, 98 yrs. old this summer. 

London has hundreds of ffrr stereo tapes on hand for reissue, as here, on its 

low-cost "Treasury" series. Chausson, Franck's foremost follower, but killed 
early on a bicycle, writes a very Franckian French -Romantic style; F. himself, in 

his earlier tone poem about the winds, is less wordy, more atmospheric. An- 
sermet was particularly good for this sort of French music and ffrr still sounds 
like ffrr. 

An unusual collection of seldom heard lateish Beethoven for chorus and instru- 
ments, ranging typically from near -potboiler to truly sublime, from rowdy show 
stuff to the quietly intense Elegy, Op. 118, a funeral ode. Biggest item is the King 
Stephen incidental music, a whole side of assorted choruses with orch. Other 
shorter works are virtually unknown to most of us, but everywhere are endear- 
ing bits of "9th symphony music' -that piece was composed intermittently 
throughout this period. Thomas is energetic in the peppier music but he lets 

the very slow (and beautiful) parts go plodding along. 

Stephen Bishop is an excellent Beethoven player of the younger generation, su- 

perb in technique, with never a trace of show-off, an almost intimately personal 
way of musical thinking, excellent for home listening up close. He really gets 

over direct to you (not some impersonal concert audience out there ...). I 

don't think much of conductor Davis in standard -fare works like these. The or- 
chestra seems routine; Bishop keeps it going, not Davis. 
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The Memorable Claude Thornhill: 
Claude Thornhill 
Columbia KG 32906, stereo, $6.98. 

During the Swing Era, Claude 
Thornhill's was the only big band that 
approached Ellington's in the use of 
unorthodox and exotic textures and 
voicings. Indeed, Thornhill's orches- 
trations drew on Ellingtonian dis- 
sonances and the sensuous sounds of 
the impressionist composers. The ar- 
resting Thornhill style catapulted the 
gifted pianist -composer -arranger and 
his fine band into a brief period of 
popularity in the early 40s, but his 
short-lived success was curtailed first 
by the World War II draft and then by 
the declining interest in big bands. 

Truly distinctive in feeling and tonal 
coloring, the identifying Thornhill 
sound heard on such ballads in this 
two record collection as Night and 
Day, Where or When, Snowfall, 
Moonlight Bay, I Don't Know Why, 
and There's a Small Hotel, was one of 
French horns and woodwinds used to 
procure languid, sustained chords 
that seem to hang in the air and im- 
merse the listener in their harmonic 
opulence. 

Thornhill's orchestra, though essen- 
tially a romantic ballad band, could 
play vigorous big -band jazz with hu- 
mor, zest, and swing, along with strik- 
ing aural imagery. During the six 
months ASCAP recording ban in 1941 
that caused bands to seek out public 
domain material, there was a spate of 
big bands "swinging the classics." Be- 
cause of his classical training and life- 
long love of serious music, Thornhill 
was a master at swinging classical 
compositions, and two recordings in 
that genre appear in this Columbia 
collection. Schumann's Traumeri and 
Lizt's Hungerian Dance # 5 bounce 
along briskly, with unison clarinets 
and crisp solos. The arrangements by 
Thornhill and his staffer Bill Borden, 
always respectful of the original, re- 
veal a high degree of craftsmanship, 
particularly in the skillful use of con- 
trasting dynamics. 

One of the most original and flam- 
boyant of Thornhill's jazz perform- 
ances is the 1941 recording of Portrait 
of a Guinea Farm, a dazzlingly ani- 
mated, programmatic sketch full of 

bold, striking orchestral effects punc- 
tuated by Thornhill's pixie piano 
solos. Jazz arranger Gil Evans joined 
Thornhill in 1942, and his arrival is 

marked by an explosive, driving in- 
strumental piece called Busters Last 
Stand (Record One, Side Two) in 
which the Thornhill ensemble moves 
with split-second dynamics, with 
crackling phrasing by the jazz soloists 
and varied textures and unexpected 
shifts in the orchestral accents. 

By 1942 the Thornhill orchestra had 
crested to its peak popularity with a 

string of hit recordings, but the band's 
reign was short-lived. Booked into 
New York's famous dance pavilion, 
the Glen Island Casino in New Roch- 

elle for the evocative summer of '42, 
the band's personnel was decimated 
by the World War II draft, and in Oc- 
tober, Thornhill called it quits, en- 
tering the Navy where he spent three 
years putting together special shows 
and dance band units. His own famed 
Navy band, second only to Artie 
Shaw's Rangers, played in the most 
forward areas of the Pacific war thea- 
ter. Discharged in 1946, Thornhill re- 
turned to civilian life and formed a 

new band. But times had changed, 
Sing had replaced Swing in the pub- 
lic's affections, Sinatra and Como 
were selling more records than Good- 
man and Dorsey, and bop was "in" 
with the hipsters. Thornhill adjusted; 
he featured singer Fran Warren on 

A Sunday Kind of Love and her in- 
candescent performance (Record 
Two, Side Three) gave the band its 
biggest hit. Gil Evans returned, and his 
adaptation of works by Charlie Parker 
(Yardbird Suite and Anthropology) 
and Sir Charles Thompson (Robbins 
Nest), all on Record Two, have be- 
come modern big -band jazz classics. 
Beautifully captured in the Columbia 
studios, the heady Evans ensembles, 
flowing sonorities and solos by altoist 
Lee Konitz, trumpeter Red Rodney, 
and guitarist Barry Galbraith, catch 
the cool -bop idiom dramatically. 

But though admired by the "cool" 
jazz cult, after 1947 it was downhill for 
Thornhill. With the mass public turn- 

ing away from jazz experiements, and 
big bands collapsing by the dozens, 
the fine Thornhill orchestra slowly 
disintegrated. Thornhill hung on for 
years, breaking up and reforming 
bands of lesser and lesser caliber until 
his death in 1965. But the Thornhill 
sound has always maintained a fasci- 
nation for musicians and the musically 
literate laity. Gerry Mulligan, 17 years 
old when he joined Thornhill, has said 
that "playing with Claude Thornhill's 
band was one of the luckiest episodes 
in my life. It was the most musical 
band I was ever with; it was like going 
to school." 

Trumpeter Red Rodney made this 
tribute to Thornhill in a recent inter- 
view: 
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"That was the only band I can ever 
remember playing in where you 
could play a second- or third -trumpet 
part and chills would run up and 
down your spine because they would 
be beautiful melodies within them- 
selves." 

Columbia's Claude Thornhill re- 
issue has an excellent technical quali- 
ty considering the period when the 
original recordings were made. Most 
of these monaural 78s were cut at Co- 
lumbia's Leiderkranz Hall, a studio 
that seemed to extract the fullness 
and richness of the splendid Thornhill 
orchestrations. The sound transfer job 
by Columbia engineers John Guer- 
riere and Stan Weiss, even though 
"electrically re-recorded to simulate 
stereo," is fine indeed. John Lissner 

Sound: A Performance: A+ 

Zootcase: Zoot Sims 
Prestige P-24061, mono, $7.98. 

That Zoot Sims was an authoritative 
player over 25 years ago when these 
slides were cut, is impressively dem- 
onstrated by this two -record Prestige 
reissue. Side One, Record One, be- 
gins with three September, 1950, 78 - 
rpm sessions (with John Lewis, piano; 
Curly Russell, bass, and Don Lamond, 
drums) that marked Sims' debut as an 
American recording artist. (The astute, 
jazz -loving Swedes and French had 
recorded Sims in the Spring of that 
year while he was touring with the 
Benny Goodman band.) 

The 1950 and 1951 performances, all 
on Record One, whether ballads like 
Memories Of You and My Silent Love, 
or punching swingers like Trotting 
and Zoot Swings The Blues (two ex- 
cellent takes included) are dominated 
by the sheer strength of Sims' playing. 

The 1950/51 sides leave something 
to be desired sonically, because, as 

the album text explains, on many of 
the tracks, 78 rpm recordings from 
private collections, rather than origi- 
nal masters, were used as the source 
material. Record Two, however, con- 
sisting of 1952 and 1954 sessions that 
originally appeared on 10 -inch LPs, is 

well recorded. Teaming with Sims on 
the 1952 date is fellow tenor Al Cohn, 
trombonist Kai Winding, pianist 
George Wallington, bassist Percy 
Heath, and drummer Art Blakey. 
Trumpeteer/trombonist Stu William- 
son and pianist Kenny Drew are out- 
standing on the 1954 date. The driving 
power of Sims' solo work on selec- 
tions like Zootcase and Howdy Pard- 
ner are enough to swing the whole 
band and seems to inspire the other 
soloists, plus the excellent rhythm 

es 
on your records 
you've probably 
never heard 

before, because of compression and other compromises made by the 
record manufacturer (for reasons we explain in our literature). 

The dbx 117 expands the listening experience to restore the gritty 
steel of guitar, the incisive bite of brasses and the percussive impact of 
drums and cymbals as you've never heard them before except in live per- 

formance. As a bonus, the 117 dramatically reduces record surface noise 
and tape hiss, and adds a new dimension to FM listening. 

To hear all the music you paid for, take your favorite record 
or tape to your dbx dealer and ask him to play it through the dbx 117 

dynamic range enhancer. You'll hear music you didn't know you owned. 

For complete information and list 
of demonstrating dbx dealers, contact: 

dbx dbx, Incorporated 
296 Newton Street 
Waltham. Massachusetts 02154 

Check No. 11 on Reader Service Card 

-. MODEL AT -706 
electret condenser 
headphones 

0 to 22,000 Hz ± 2 dB* 

< nothing t 

short of 
Incredible." 

- LEN FELDMAN L - 
*Mr. Feldman, reporting in Tape Deck 
Quarterly, Spring, 1975 noted that the 

AT -706 response varied no more 
than ±2 dB from 20 to 22,000 Hz. 
He also stated, "What we heard 

corresponded with what we 
had plotted..." Hear the 
incredible new AT -706 
headphones at Audio- 

Technica dealers ; 
everywhere. 
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audio-technica. 
AUDIO-TECHNICA U.S., INC., Dept.11 6-A 33 Shlawassee Ave., Falrlawn, Ohlo 44313 

Available In Canada from Superior Electronics, Inc. 
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Write for 
complete test reports 
on the incredible AT -706. 
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.t you don't know 
out effective tip mass 

won't hurt you, 

just your records. 

You can find out 
what you don't know 
by contacting us for our 
comprehensive 
cartridge brochure. 

Bang & Olufsen 
Bang & Olufsen of America, Inc., Dept. 10F 
515 Busse Road, Elk Grove Village 60007 

Check No. 6 on Reader Service Card 

A problem solved 
Research on the room -loudspeaker 
interaction has shown that reflected 
impedance from the room boundaries 
increases the loudspeaker's power 
output at some frequencies but 
decreases it significantly at others. 
These effects simply do not exist in 
anechoic chambers, where loud- 
speakers are commonly tested, and 
so have gone undetected. But typi- 
cally the variation in power delivered 
to an actual room is 6 to 12 dB within 
the woofer range. 

ALLISON loudspeaker systems vir- 
tually eliminate variations it low 
frequency power output in the en- 
vironment that really matters: a room 
for listening to music. The result is 
an improvement by one order of mag- 
nitude in the accuracy of the repro- 
duced sound field. 

Descriptive literature on ALLISON 
loudspeaker systems, including tech- 
nical specifications, is available on 
request. 

ALLVSON:ONE $360' 

ALLISON ACOUSTICS INC. 
7 Tech Circle, Natick, Massachusetts 01760 

'Higher in West and South 

integrates into the Chicago context 
surprisingly well. His solo lines are in- 
telligent and clean, his chording lush- 
ly subtle. Listen particularly to his in- 
triguing intro and solo on Going 
Down Slow, his mellow obbligato to 
Stormy Monday, and his perky riffing 
on the shuffling Feel All Right Again. 
Lockwood's singing is also very good, 
with his sharp, highish voice carrying 
the songs with the drive they require 
to prevent his guitar sophistication 
from rendering the music too "pret- 
ty." 

What keeps the album from de- 
serving the "classic" status already as- 
signed to it is the erratic contribution 
of the Aces, Chicago's best-known 
free-lance rhythm section. Louis 
Myers' second guitar (heard on the 
right channel, with Lockwood's guitar 
and vocals in the middle) provides the 
perfect blues anchor for Lockwood's 
jazzier instincts. Myers switches to 
lead on Anna Lee, Mercy Dee's One 
Room Country Shack, and the Bill 
Doggett instrumental Honky Tonk, 
the first two of which he also sings. 
Unfortunately, Myers' dull, semi - 
mumbled vocals hit a middle ground 
between pedestrian and ponderous, 
weighing down the already logy 
tracks. Louis' brother Dave does his 
job proficiently, though a little more 
bass action might have helped to pick 
up the slower tunes. There's little 
faulting Freddy Below's tasteful 
drumming, though. 

Another problem is the over -famil- 
iarity of Lockwood's repertoire. What 
can be done with material like Sweet 
Home Chicago, Going Down Slow, 
Worried Life and Stormy Weather 
that hasn't been attempted time and 
time again? It's to Lockwood's credit 
as an imaginative and unique guitarist 
that he brings a personal dimension to 
these blues warhorses. 

On the whole, Blues Live In Japan is 

an entertaining album which you will 
no doubt enjoy very much (especially 
if you haven't been over -exposed to 
the songs). But it is hardly the blues al- 
bum of the millenium, nor in any way 
magical, mystical, or historically mo- 
mentous. 

The recording is slightly (not drasti- 
cally) imbalanced, with Lockwood 
somewhat over -prominent in relation 
to the rhythm section, except on Little 
and Low, where he sounds rather dis- 
tant. Nonetheless, it's a very atmo- 
spheric recording in that, while a bit 
muddled at times, it no doubt faithful- 
ly reproduces what was heard at the 
original concerts. Tom Bingham 

Sound: B- Performance: B- 
Check No. 3 on Reader Service Card 
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Tom Bingham 

Stay All Night and Don't Go Home: 
Jenkins, Cockerham, and Jarrell 
County 741, mono, $5.98. 
Come and Go With Me: Tommy Jar- 
rell 
County 748, mono, $5.98. 

Though one hesitates to bandy the 
term "living legend" about too light- 
ly, it definitely applies to Tommy Jar- 
rell, the 75 -year -old fiddler, banjoist, 
and singer from the mountains of 
North Carolina. In the past few years, 
he, in the company of a couple of oth- 
er old-timers, Oscar Jenkins and Fred 
Cockerham, has become a frequent 
attraction at folk festivals, performing 
some of the most archaic "old time 
music" still surviving. 

They are not a trio in the normal 
sense-not once do all three play on 
the same tune. The bulk of Stay All 
Night and Don't Go Home, their third 
album for County, features Jarrell on 
fiddle and vocals, accompanied by 
Cockerham on fretless banjo. 

In contrast to Jenkins, Jarrell's fiddl- 
ing is extremely old-time in style, 
thick -textured and earthy, full of 
quick spurts of ornamentation. His 
singing is intense and surprisingly full- 
bodied for a man of his age, while 
Cockerham's banjo backs him by 
combining melodic picking with 
rhythmic strumming in a very unique 
style, best heard on Old '97. 

The album's best tracks, all by Jar- 
rell, include Fall On My Knees, Frank- 
ie Baker (an unusual adaptation of 
Frankie and Albert ), and a very odd 
Boll Weevil. 

As impressive as Jarrell's fiddling is, 

his banjo work is even more as- 
tounding. Come and Go With Me is 

literally a solo album, just Jarell sing- 
ing and playing his banjo without fur- 
ther accompaniment. He plays in the 
pre -Bluegrass "clawhammer" man- 
ner, but in a highly unique style. The 
tunes are mostly familiar, traditional 
standards like Little Maggie, John 
Hardy, Old Reuben, Cindy, John Hen- 
ry and others which have been played 

to death (plus an honest -to -goodness 
"darkie" tune Uncle Ned). But when 
Jarrell plays them in his distinctive 
style, you forget you've heard them a 

thousand times. 
In the review of another County 

record, I mentioned that the label is 

one of the last to still record in mono. 
As a result, these albums arrived with 
the legend "stereo" scribbled on the 
back covers with a marking pen, but 
they still sound like mono to me. 
Nonetheless, it's well -recorded, clear, 
and precise mono which is better than 
many small labels' stereo, so sound is 

no problem. However, surfaces are a 

bit crunchy at times. Both albums are 
highly recommended, and are avail- 
able from County Records, P.O. Box 
191, Floyd, VA 24091. 
Both Discs 
Sound: B- Performance: A- 
Lochaber No More: Boys of the 
Lough 
Philo 1031, stereo, $6.98. 

The Boys of the Lough are perhaps 
the best of the many top-notch, neo - 
traditional, Irish -British ensembles 
who have sprung up in the wake of 
the Chieftains. They play traditional 
instruments in the traditional manner, 
but employ non-traditional voicings 
and textures. 

The group consists of Cathal 
McConell and Robin Morton from 
Northern Ireland, Dave Richardson 
from Northumberland, and Aly Bain 
from the Scottish Shetland Islands, 
thus giving them three musical tradi- 
tions to draw upon. Lochaber No 
More differs from their previous three 
albums in that it draws upon Scottish 
and Shetland Islands material, al- 
thqugh the group's instrumentation 
gives them a distinct Irish flavor, as the 
set Haughton House, Kataroni, and 
Da Back Reel demonstrates. 

On the other hand, several Irish 
tunes on thé album may have been of 
Scottish origin. Such trading between 
the two cultures has been common 

through the centuries, but the Boys 
are the first to exploit these interrela- 
tionships. 

Both Morton and McConnell are 
first-rate singers on ballads as well as 

comic material, with good ears for 
strong lyrics and striking melodies. 
The vocal tracks add variety to the al- 
bum in addition to being of great in- 
terest in themselves. 

All four are masters of their respec- 
tive instruments, Richardson on cit- 
tern as well as mandolin and con- 
certina, McConnell on concert flute 
and doubling on whistle, Morton on 
certina and bodhran, and Bain on 
fiddle. 

The recording is excellent, with all 
instruments clearly recorded and ef- 
fectively balanced. There's some sur- 
face noise, mainly noticeable during 
single instrument and voice passages. 

Sound: B Performance: A 

Mellow With Ale From the Horn: 
John Roberts and Tony Barrand 
Front Hall FHR-04, stereo, $6.98. 

Since arriving separately in this 
country as students in 1968, John Rob- 
erts and Tony Barrand have become 
the best-known English emigres on 
the Northeastern U.S. folk circuit. 

Their 1971 debut album, Spencer 
the Rover Is Alive and Well and Living 
In Ithaca (Swallowtail ST -1; available 
from Box 843, Ithaca, NY 14850), was a 

superb, primarily a cappella collection 
of traditional British ballads and hu- 
morous music-hall tunes. Their sec- 
ond album (1973), Across the Western 
Ocean (Swallowtail ST -4) was an artis- 
tically successful "concept" album, 
with thematic songs (as per the sub- 
title, Songs From The Era of the North 
Atlantic Sailing Packets) sung heartily 
by a small chorus (with Barrand sing- 
ing most of the lead parts solo), and 
short narratives drawn from historical 
sources. 
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The best pick-up arm 
in the world 

Chancing your arm!' 
Looking about that's what some folk are 
still doing. 

Fit your deck with an SME the original 
precision pick-up arm. Now with improved 
lift, the most sensible, most precisely en- 
gineered arm ever built. 

SME arms are different, you can see it, 
feel it, ... hear it Change now and have 
the good will of your cartridge. 

For complete specifications and inde- 
pendent reports write to : 

Dept 1437, SME Limited 
Steyning, Sussex, England, BN4 3GY 

Exclusive distributors for U.S.: 
Shure Brothers Incorporated 
1501 West Shure Drive 
Arlington Heights, Ulinois 60004 
U.S.A. 

and in Canada: 
A. C. Simmonds and Sons Ltd. 
285 Yorkland Boulevard 
Willowdale, Ontario. M2J 1S8 
Canada. 

Mellow With Ale From The Horn 
marks Roberts and Barrand's return to 
modal harmony singing (plus several 
solo vocals), though with more em- 
phasis on instrumental accompa- 
niment than before. The material is 

varied and entertaining, with a few 
songs picked up during their stay in 
America, including a lumbercamp 
song (Save Your Money While You're 
Young) and a couple banjo tunes. The 
heart of their repertoire remains Brit- 
ish folk music, highlighted by an in- 
teresting variant of Barbara Allen and 
a sprightly children's game song (Oats 
and Beans and Barley Grows), both 
sung unaccompanied; plus Staines 
Morris, an atmospheric Restoration - 
period maypole song, accompanied 
by Roberts' guitar and Barrand's eerie, 
high-pitched, bowed psaltery. 

Their interest in sea -songs remains 
evident in first-rate interpretations of 
The Wings of a Goney (sung in uni- 
son) and the popular Handsome Ca- 
bin Boy (sung with an appropriately 
roguish snicker by Barrand to Roberts' 
jolly concertina). A rather surprising 
inclusion is Stanley Holloway's classic 
monologue, Albert and the Lion, re- 
cited by Barrand with a mixture of 
whimsy, innocence, and sarcasm. For 
the first time, the pair also utilize new 
material by British contemporary -folk 
writers. The best of these songs are 
Glyn Hughes' poignant Come Day, 
Go Day and Roger Watson's sing- 
along/marchalong Salvation Band 
(with what appears to be a very low- 
pitched concertina doing a passable 
imitation of a bass trombone!). 

Their instrumental work is quite 
proficient and well -integrated, 
though neither as distinctive nor as 

carefully worked out as their mar- 
velous singing. 

The sound is clear and well-defin- 
ed, though a bit more presence would 
have been warranted on the solo vo- 
cals. The stringed instruments have a 

nice bite, though the sparingly -used 
percus-ion (bodhran, spoons) is a bit 
distant. (Front Hall Records, RD1 
Wormer Rd., Voorheesville, N.Y. 
12186.) 

Sound: B- Performance: A- 

Blue Sky Boys: Blue Sky Boys 
Bluebird AXM2-5525, mono, $7.98. 

The 1930s was the golden era of 
brother duos in country music and 
one of the best and most popular of 
the teams was the Blue Sky Boys, Bill 
and Earl Bolick, from Hickory, N.C. 

The Bolicks were unique among the 
brother duos in that they maintained 

their popularity over a 15 -year period 
without budging from the sentimental 
close -harmony ballads and lachry- 
mose "mother's gone to heaven" lyr- 
ics with which they rose to fame as 

teenagers. (True, the Delmores were 
stars for a slightly longer period, but 
their music changed considerably 
over the years.) 

This two -record anthology of 32 fa- 
vorites spans their career, from their 
first Bluebird recordings in 1936 until 
just before their retirement in 1951. 

The Blue Sky Boys sang with an un- 
derstated detachment common to 
many country artists of the day. They 
accompanied themselves on man- 
dolin (Bill) and guitar (Earl), both in- 
struments played simply and without 
much variation through the course of 
a song. Their music was homey, re- 
strained, totally non-virtuosic, honest, 
and consistent. Indeed, they were too 
consistent-many listeners may find 
an eight -song side a little tedious, as 

one track segues into another with 
the same tempo, guitar -rhythm pat- 
tern, and harmony, etc. (a problem 
less obvious to the 78 -rpm listener). 
The brothers' repertoire consisted 
of traditional English ballads; religi- 
ous material, which may strike the 
modern listener as unrealistic (even 
corny), and maudlin tales of sorrow, 
death, and tragedy which today sound 
unintentionally funny in their accept- 
ance of unremitting desolation (Since 
the Angels Took My Mother Far Away 
and Paper Boy are the worst "offend- 
ers" in this regard). No matter what 
the topic, all songs are performed in 
the same dry, expressionless manner. 

Beginning in 1946, the Bolicks 
added a fiddle (usually Curly Parker) 
and bass (often Charles Randolph 
Grean) to their records. The bass en- 
livens the rhythm a bit, but the fiddle 
generally gets in the way; neither was 
really necessary. 

The brothers retired in 1951 when 
Earl decided he wanted to spend 
more time with his family. However, 
by then the Blue Sky Boys were al- 
ready anachronistic (remember, by 
this time, country music had largely 
forsaken Bibles and Mother for Bar- 
rooms and Broads). Though they've 
made occasional recordings in the 
past quarter -century, they're too 
much a part of a long -dead past and 
their appeal is mostly to folk collec- 
tors and curious dabblers in nostalgia. 

The sound is rather distant on the 
earliest tracks, becomes much better 
defined around 1938, though the 
post-war tracks are too trebly. Several 
cuts have audible ticks and pops 
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which seem to indicate 78 transfers; 
apparently RCA either lost or destroy- 
ed some of the pre-war masters. As 
usual, I've refrained from assigning a 

sound rating to historical material. 

Performance: B 

Texas -Mexican Border Music, Vol. 5: 
The String Bands-End of a Tradition 
Folklyric 9007, mono, $6.98. 

Volume 5 of Folklyric's pioneering 
Tex-Mex series introduces a few of 
the musical styles which were hurtled 
into oblivion by the Norteno accord- 
ionists heard on Vol. 4. This com- 
pilation of 16 sides from 1927-1940 is 

the first reissue ever of the music of 
the string bands, which almost totally 
disappeared from the border area in 
the late '30s. 

Editor Chris Strachwitz has wisely 
chosen a broad range of material, 
from both the "folk" and "genteel" 
traditions (though the borderline be- 
tween the two is fuzzier than usual). 

Three of the most noteworthy se- 
lections are reminders that the trum- 
pet, which has since become the 
identifying instrument in mariachi 
bands, did not enter this music until 
the mid -1930s. The mariachis heard 
here feature violin, guitar, bajo sexto, 
bass, and even piano and flute, be- 
sides the typical Mexican two-part 
harmony vocals-but no trumpets. 

Pre -Norteño approaches to that 
staple of Tex-Mex dance music, the 
polka, are illustrated with striking 
contrasts. El Trio Alegre's Peor Es 

Nada is an attractive polka played by 
two violins and guitar with all the re- 
finement of a Viennese salon. (In- 
deed, the trio's waltz, El Poder Del 
Amor, sounds positively Straussian!) 
Adios Amor Mio is played by a large 
string -and -woodwind ensemble, Or- 
questa Fronteriza, in a charmingly Eu- 
ropean style, albeit a bit too stuffy for 
this frisky little tune. Compare these 
with the homespun polkas of Santiago 
Morales and El Ciego Melquiades, 
who come quite close to the late -30s 
Norteño style, though using violins in- 
stead of accordions. The Medina Riv- 
er Boys' Andale, Vamos Platicando has 

the flavor of a 30s -Anglo string band, 
with country -influenced fiddling and 
superb Hawaiian guitar. 

Other highlights include a melt- 
ingly sentimental version of Cielito 
Lindo by Orquesta Colonial, featuring 
Hawaiian guitar with a mandolin -and - 
flute ensemble; the folksy waltz, 
Marosovia, by Los Alegres, again with 
Hawaiian guitar; Tamaulipeco, an ani- 

mated huapango with rousing group 
singing and vigorous guitar rhythms 
by the Trovadores Tamaulipecos; and 
Andres Huesca y su Trio Huracan per- 
forming El Jarabe Veracruzano, an in- 
triguing example of Mexican Jarocho 
music, including what sounds like the 
world's tiniest harp! The last two 
tracks are 30s recordings by the still 
very popular Lyd Mendoza, singing 
lead in a family group. 

For recordings of such obvious rari- 
ty, the sound is often better than you 

might expect, though with much vari- 
ation both in the original engineering 
and in the scratchiness of the 78s 

used. A sound rating would serve no 
useful purpose, therefore. 

Future volumes will include an al- 
bum of "the old songs," another Nor- 
teño accordion sampler, and a full al- 
bum by El Ciego Melquiades. I have 
no doubt they will continue to uphold 
the series' remarkably high standards. 

Performance: B to A 

Ohm's 
Law #4 
It is possible to make a loudspeaker that 

doesn't sound like a loudspeaker. 

Traditional loud- 
speaker design states 
that a small driver 
can't reproduce bass 
notes, and a large 
driver can't repro- 
duce high notes. So 
most loudspeakers use two or more 
piston -like drivers of varying sizes 
(woofers, midrangers and tweeters) 
to achieve wide frequency re- 
sponse. 

Unfortunately, large drivers 
respond slower to the audio signal 
than small drivers. So "time delay" 
distortion is added to the music. 

And time delay distortion 
is what makes a loud- 

speaker sound like a 
loudspeaker. 

But Ohm F loud- 
speakers boldly defy 
the traditional laws of 
loudspeaker design. 
They employ a single 

patented Walsh Transmission Line 
Driver that not only reproduces all 
audible frequencies, from the low- 
est lows to the highest highs, it does 
it without adding time delay dis- 
tortion to the music. 

That's why when you listen to 
music with Ohm F loudspeakers, 

you hear the music . . . 

not the loudspeakers. Ohm 
We make loudspeakers correctly 

241 Taaffe Place, Brooklyn, N.Y. 11205 
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The Said Shaper. 
useall roo re 

rested uil. 

You can own the finest component system 
and still be getting inferior sound. 

Because unless you happen to have an acoustically 
perfect listening room, your system and space probably 

don't match. Hard walls, soft carpets, glass tables, even the 
size of a room can change sounds. 

So ADC developed the new ADC 500 Sound Shaper 
Frequency Equalizer. 

By adjusting the twelve frequency levels you can actually 
shape your sound to fit the shape of the room, and compensate 
for spaces and textures that interfere with sound. You can even 
tinker with the sound just for the fun of it: bring up a singer, 
lose a violin, actually re -mix your recording. 

The new ADC 500 Sound Shaper can get your system 
into great shape. 

A D C 

The Sound Shaper 

Peter Bellamy 
Green Linnet SIF 1001, stereo, $6.98. 

Peter Bellamy first gained recogni- 
tion nearly a decade ago as melody 
singer for the Young Tradition, a trio 
(with Heather and Royston Wood) of 
young British folk -revivalists who sang 
traditional modal songs, hymns, car- 
ols, and ballads in intricate three-part 
a cappella harmonies. Two of their al- 
bums are still available on Vanguard, 
The Young Tradition (VSD-79246) and 
Galleries (VSD-79295). The trio's ap- 
proach was professional, yet rustic, 
rhythmic, and extremely exciting, and 
was especially influential in their 
home country. 

Bellamy's first American album, on 
Patrick Sky's adventurous Green Lin- 
net label (Innisfree Records, 70 Turner 
Hill Road, New Canaan, CT 06840), 
is a solo album, with both un- 
accompanied vocal selections and 
Bellamy's self -accompaniment on gui- 
tar, concertina, and whistle. Bellamy 
has an unusual, unforgettable voice, 
emotional, expressive, yet far from 
warm, with a quality of pinched rich- 
ness and a masterful understanding of 
lyrics. His singing is oddly disarming, 
yet paradoxically perfect for staunch 
British traditional music. 

Actually, Bellamy's traditionalism 
isn't quite as staunch as his singing, 
since he's willing to toy with his mate- 
rial's "authenticity." On Board a '98 
and Ward the Pirate impressed him 
lyrically but not musically, so he wrote 
a new, perfectly respectable melody 
for the former and appropriated the 
tune of another ballad for the latter. 
Two other lyrics were found on 
broadsides without music, so he set 
these to his own tunes as well-that 
for Ramblin' Robin works so well, you 
could surmise that the original tune 
sounded very much like Bellamy's set- 
ting! 

Many of Bellamy's songs were col- 
lected in Norfolk and are sung in that 
region's unique dialect (Bungay Ro- 
ger and Old Brown's Daughter are 
particularly good examples). Firelock 
Stile is one of the more explicit dal- 
liance ditties to see the light of day 
even in this anti -expurgation era. Rigs 
of the Time is a slightly sarcastic com- 
plaint against crooked business deal- 
ings during a 19th -century depres- 
sion. Bellamy also does a couple con- 
temporary songs; one is Al Stewart's 
shudder -provoking Nostradamus, 
which recounts a few of the famous 
French seer's uncanny fulfilled proph- 
ecies, then moves on to a chilling vi- 
sion of things yet to come. 

Bellamy is a fine concertina player, 
with a straightforward sense of me - 

ADC Professional Products Group. A division of BSR (USA) Ltd.. Route 303. Blauvelt, N.Y. 10913 
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Iodic variation, and a lively, rhythmic 
snap on quick-tempoed tunes like 
The Poacher's Fate and Rag Fair. 

The recording is quite hollow at 
times, with a somewhat tight, restrict- 
ed sound on other tracks, resulting in 
a general inconsistency of engineer- 
ing. The surface pops a little, but is 

rarely intrusive. 
Sound: C- Performance: A- 

Trapezoid: Trapezoid 
Skyline DD -107, stereo, $6.98. 

The hammered dulcimer is the An- 
glo-American version of the Persian 
santur, and is not related to the more 
familiar "Appalachian" or "Mountain 
Dulcimer." The hammered dulcimer 
is a trapezoid -shaped instrument in 
which strings of varying lengths are 
struck with wooden hammers. Al- 
though the instrument can be found 
throughout New England and the 
North Central states, it has until re- 
cently eluded most folklorists and folk 
music fans. 

Now a band called Trapezoid has 
taken the task of reviving it, with all 
four members playing hammered dul- 
cimers (two regular models, a bass 
dulcimer, and a soprano -ranged "dul- 
cetta")-sometimes all at once. The 

album's standout tracks are those uti- 
lizing multiple dulcimers, if only be- 
cause of the uniquely echoed layers 
of sound produced. 

The repertoire consists mainly of 
contra -dance tunes played New En- 
gland style; though they also include 
two stately compositions by the fabled 
Irish harpist O'Carolan, the hymn 
Wonderous Love, and the old standby 
Dill Pickle Rag. There is also an attrac- 
tive original Carrie Under The Arbor, 
featuring the dulcetta. 

The performances are sometimes 
on the stiff side, no doubt because 
they are being so careful not to step 
on each other's toes. They make a 

goodly share of mistakes, mostly due 
to the doubling instruments. How- 
ever, their spirit and obvious love of 
playing make the errors easy to over- 
look. 

Because of the snapping attack and 
extended decay characteristics of 
these dulcimers, there is a heavy accu- 
mulation of overtones, added to by 
the use of multiple instruments, and 
the music would be unlistenable if 
poorly recorded. There is a tendency 
for a closely miked dulcimer to over- 
power the other instruments, but the 
engineers have done an excellent job 
of balancing the instruments, allowing 

the various parts to be heard with suf- 
ficient definition. The dulcimers are 
given a life -like presence, and be- 
cause of this the echoing overtones 
ringing through your ears can drive 
you batty when listening through 
headphones (which I don't recom- 
mend). At softer volumes the textures 
tend to become a bit confused. There 
is a perfect middle volume, but you'll 
miss a lot of delightful music if you 
spend too much time twiddling dials 
to find it. 
Sound: B Performance: C+ 

Hawiian Steel Guitar, 1920s -1950s 
Folklyric 9009, mono, $6.98. 

The impact of the Hawiian steel gui- 
tar on American music is much more 
enormous than most people realize. 
The blues guitarists' bottleneck and 
slides, the dobro in bluegrass, and the 
pedal steel guitar in country music all 
grew out of the steel guitar as played 
by Hawiian musicians who toured the 
Mainland during the first third of this 
century. This album, which includes 
both authentic Hawiian guitarists and 
their Mainland emulators, is one of a 

growing trickle of albums attempting 
to bring long -overdue recognition to 
these forgotten artists. 

Hi! We're EVA. 
A lot of you already know us. 

Most of our kits are musicly related: 
but that doesn't mean that you have to be 
a pro -musician - or a musician at all to 
enjoy them. For instance: 

Surf synthesizer 
Imagine the roar of the surf electronicly 

synthesized and played through your hi-fi. 
#3711K $12. 95 + $1. 00 shipping chg. 

CI-1e1MM MMM 
The EGG* plugs into any stereo amp 

to create soothing, flowing environmental 
sound textures - and through headphones 
it's incredible. The chords and notes 
EXIST in your mind. They pan and swell 
and phase their way through your psyche 
in unpredictable patterns never repeating. 

The combination of LSI organ tech- 
nology with synthesizer -type processing 
and digital randomizing/control elements 
make the EGG an altogether intriguing 
package from either technological or 
metaphysical viewpoints. 

#3790 $24.95 + $1. 00 shipping 
*EGG - Encephalo-Gratification Generator 

We're the ones who keep getting better! 
,h 

THE GNOME MICRO -SYNTHESIZER kit 
The Gnome can make outer space sounds 

for rock musicians, demonstrate principles 
of music and accoustics for educators, 
provide rhythmic pulses and tones for 
modern dance groups, create sound effects 
for theatre companies and is one of the 
neatest toys in the world for an audiophile. 

#3740 - $48. 95 - + shipping for 4 lbs. 
OZ -MINI-ORGAN 

OZ is polytonic with over 6-1/2 octaves 
total range from it's 1-1/2 octave keyboard. 
Large scale integration & CMOS technology 
allow battery powered portability. Output 
jack and switch selectable step or multiple 
pulse trigger provides simple synthesizer 
interface. OZ has a unique pressure - 
sensitive pitch bender that chromatically 
transposes single notes or whole chords, 
and a built in speaker and amplifier. 
#3760 - $84. 95 - + shipping for 12 lbs. 

And don't forget... these two were 
designed to operate together in one of the 
most synergistic relationships imaginable. 
Just think, a completely portable polytonic 
synthesizer -like instrument for less than 
you'd expect to pay for a guitar. Terrific! 

Now, if it happens that you are a Pro 
musician, you really owe it to yourself to 
checkout our electronic music synthesizer 
packages. Like our 4700/S for example. 
It costs about 50%of what"mini" packages 
from other manufacturers do - and you can 
judge for yourself whether it's a mini or not. 

When you combine all of the modules that 
are part of this package including keyboard, 
12 -event sequencer and a four input stereo 
mixer, it's almost like having 2 synthesizers 
m a single package. Wrap them all in sturdy 
road cases and you have an instrument that 
goes anywhere and does any job. 

#4700/S Kit - $499. 00 
shipped air freight col. 

Send TODAY for your FREE catalog 
with details on these and dozens of other 
fascinating PAIA kits. 

ELECTRONICS DEPT. 11-A 
1020 WEST WILSHIRE BLVD. 

OKLAHOMA CITY, OK 73116e 
Check No. 33 on Reader Service Card 
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Most of the 25 tracks date from the 
20s and 30s, covering both pure, tradi- 
tional Hawiian music and the newer, 
jazz -flavored styles popular in that 
era. In the first category is a marvelous 
version of the well-known Hilo March 
by Kalama's Quartet, with a dual 
acoustic -steel lead over rippling gui- 
tar and ukulele rhythms, and a strong 
harmony vocal. 

The jazz -influenced artists include 
Master's Hawaiians, whose Blue 
Sparks features a quick -strumming, 
minstrel -show tenor banjo under a 

jazzy steel melody, culminating with 
Hold That Tiger. The Mainlanders 
playing Hawiian music are a diverse 
lot-would you believe S. Cortez y sus 

Hawiianos? Their Caperucita is a nos- 
talgic Mexican waltz with a quite con- 
vincing Hawiian flavor. The most cele- 
brated playing in the American jazzy 
style of the 20s was Roy Smeck (whose 
recording career extended into the 
60s), who turns Indiana March into a 

gem of a steel guitar rag. 
As usual in historical recordings, the 

sound varies considerably, though the 

"An Invaluable Reference // 
- High Fidelity Magazine, Leonard Marcus, Editor 

1976 Schwann 
Artist Issue 

"Whether you're a novice classical disc col- 
lector or a jaded music critic, this elegant, 
easy to read, clearly ordered catalog is all to- 
gether invaluable." 
- The Boston Phoenix, David Moran, Music Reviewer 

"A Godsend ... wonderful aid for music 
writers and researchers ... people have yet 
another reason to be grateful to Schwann." 

- Record Word, Speight Jenkins, Classical Editor 

The 1976 Schwann Artist Issue lists classical records and tapes (as in Schwann -1 and -2 

through January 1976) by performing artists. It contains some 25,000 entries and is 

in six sections: 

1) Orchestras, Quartets, etc. 
2) Conductors 
3) Instrumental Soloists (Violinists, Pianists - performers 

on 52 different instruments.) 
4) Choral Groups 
5) Operatic Groups 
6) Vocalists 

Be sure to get your own copy of this 280 page book. It is in record shops throughout 
the U.S.A. If your dealer has run out of copies, ask him to order more from us while 
limited supplies last. 

$3.95 
at your dealer's 
$4.50 by mail 

If your dealer canroi supply you, 
send this coupon. but ('LEASE try 
your dealer first. It v,,u do not wish 
to cut out this coupon, use plain 
paper giving the information 
requested. 

I- - I 

Schwann Publications AU 
137 Newbury St., Boston, Ma. 02116 

Please send me a copy of the 1976 Artist Issue. 

I am enclosing $4.50 cash or check (no stamps) to cover cost 
plus postage and handling. 

Name 

Address 

City State Zip 

-i 

original recordings seem quite clean 
and distinct for their age. The 
scratchiness of the 78s used ranges 
from very little to quite a bit, with 
most falling somewhere in between. 
As a whole, the sound is generally 
more than merely acceptable. 

Performance: A 

Silver Anniversary Concert: O' Neal 
Twins 
Creed 3065, stereo, $5.98. 

It wasn't until Leon Russell "discov- 
ered" them a couple of years ago that 
Edgar and Edward O'Neal became 
known outside the specialist gospel 
audience. But as the title of their latest 
album indicates, the O'Neals are far 
from newcomers. 

The Silver Anniversary Concert is 

(with some rather sloppy editing in a 

couple of spots) from a live perform- 
ance in their hometown, St. Louis. A 
few of their songs are taken from pre- 
vious performances including I'd 
Trade A Lifetime and their gospel ad- 
aptation of Billy Preston's That's The 
Way God Planned It. Fervent vocal 
backing is provided by the O'Neal's 
regular ensemble, The Interfaith 
Choir. 

Despite the excellence of the album 
as a whole, it's the ten-minute finale 
that really stands out. It's Gonna Rain 
begins innocently enough, with the 
O'Neals intoning the song over a fun- 
ky stomp rhythm propelled by Harry 
Scott's clopping congas. As the beat 
begins to build in intensity, the choir 
enters with a repetitive chant "No 
more water" over the brilliant 
counter-bassline by sessionman Jim- 
my Hinds. The pressure continues to 
mount as the other instrumentalists 
find solid grooves to work under the 
choir's constant repetition. Then, in 
what must be a gospel first, emcee 
Rev. Jerome Chambers vociferously 
introduces the band members indi- 
vidually, with each musician, in turn, 
gettin' down and cookin' to the 
cheers, shouts, and rhythmic clapping 
of the crowd. 

The recording is very atmospheric 
and loaded with presence, the clutter 
of the up -tempo tracks, no doubt, re- 
flecting the carryings-ons at the origi- 
nal concert rather than flawed engi- 
neering. The mixing favors the 
O'Neals and the band at the expense 
of the choir, whose relative distance 
tends to blunt their impact somewhat. 

Gospel albums aren't always easy to 
find in areas without a large black 
population. In that case order from 
Nashboro, Dept. E, P.O. Box 60188, 
Nashville, TN 37206. Ltl 
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FOR SALE 
ANTI -SKATING for AR TURNTABLES!! Proven counter- 

weight design of nickel steel & aluminum construction. In- 

stall yourself in minutes. $7.00 postpaid. (Dealer inquiries in- 

vited.) AUDIO INNOVATIONAL PRODUCTS. P.O. Box 1607, 

Portsmouth. N.H. 03801. 

SUPEX - ORTOFON - OTHER MOVING COIL CART- 

RIDGE OWNERS; Send for free literature on our Micro- 

Preamp Superb performance at $99.95. Huntington 

Electronics, Box 2009-A. Huntington. Conn. 06484 

ELECTRONIC CROSSOVERS -ALL TYPES. Updated defini- 

tive booklet describes applications: how to improve speaker 

systems; $5.00 postpaid, credited to first purchase. Hunting- 

ton Electronics. Box 2009-A. Huntington, Conn. 06484. 

LOWEST DISCOUNT PRICES ANYWHERE on audio equip- 

ment. All major brands discounted. Write for quotes, K&L 

Sound Services. 75 N. Beacon St., Watertown, Mass. 02172. 

DIAMOND NEEDLES and Stereo Cartridges at Discount 

prices for Shure, Pickering, Stanton, Empire, Grado and ADC. 

Send for free catalog. LYLE CARTRIDGES, Dept. A, Box 

69 Kensington Station, Brooklyn, New York 11218. 

GRAPHIC EQUALIZER PLANS: Novel circuit very effec- 

tive/inexpensive, requires no inductors. Ten knobs (octave 

bands) compensate your Hi-Fi/Tape providing better listen- 

ing. Complete plans rushed only $3.49. GREEN BANK SCIEN- 

TIFIC, Box 100C, Green Bank, WVa. 24944. 

BAUMAN RESEARCH INSTRUMENTS CO. Low 

noise -low distortion, stereo preamps. Why buy our pre - 

amps? Free info. write B.R.I.C., 1400 Gardenia Circle, 

Rosenberg, Tex. 77471 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF FT. WALTON BEACH 

652-0 BEAL PKWY., N.W., FT WALTON BEACH, FL 32548 

NEAR PERFECT PERFORMANCE AT REASONABLE 

COST -from D B SYSTEMS The no frills preamp with less 

than .0008% harmonic distortion (20-20kHz) - $425.00. 

D B Systems P.O. Box 187 Jaffrey Center, NJ 03454. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF ATLANTA # 6. 

BELVEDERE PLAZA SHOPPING CENTER, 

1203 COLUMBIA DRIVE, DECATUR, GA 30032. 

ONE STOP for all your professional audio requirements. Bot- 

tom line oriented. F.T.C. Brewer Company. P.O. Box 8057, 

Pensacola, Florida 32505. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF SARASOTA 

6564 GATEWAY AVENUE, SARASOTA, FLORIDA 33581 

BUILD YOUR OWN SPEAKERS AND SAVE UP TO 50%. 

You can assemble your own high quality, multi -element ster- 

eo. speakers in a few hours and save up to half the cost of 

comparable speakers. Send for our free 32 -page catalog of 

speaker kits, raw speakers and accessories. SPEAKERLAB, 

Dept. A2, 5500 -35th N.E., Seattle, WA 98105. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF FT. MEYERS, 3081 CLEVELAND AVENUE, 

FT. MYERS, FLORIDA 33901 

FOR SALE 
WESTCHESTER AND FAIRFIELD COUNTY AUDI- 
OPHILES TAKE NOTEI THE AUDIOPHILE, 201 BEDFORD 

STREET, STAMFORD, CONN. specializes in equipment for 

the connoisseur. G.A.S., Koss Model One, ADC, Crown, Dahl- 

quisL Dyna, Epicure, Infinity, Philips, SAE, SME, Stax, TEAC, 

Technics, Thorens, Soundcraftsmen, Denon. Sonus and many 

more. (2031 348-3551 (Closed Mondays). 

BUILD THE WORLD'S FINEST TRANSMISSION LINE 

SPEAKER - KEF B-139 woofer, $64 each; B-200 8 -inch 

plastic cone woofer, $28; B-110 5 -inch plastic cone mid- 

range, $25.50; T-27 tweeter, $33.50. Free plans and 

shipping with purchase. 

AUDIO BREAKTHROUGHS 

1681 Northern Boulevard, Manhasset. New York 11030 

(516) 627-7333 

BUY DIRECT from England's Hi-Fi mail order specialists! 

Save on B&O, Celestion, Tandberg, Revox, Transcriptors, Jor- 

dan -Watts, Lowther, KEF, Rogers, SME, Ariston, HPD, Sag - 

den, Radford, Neal, Technics, Sony, Aiwa, Yamaha, Pioneer, 

etc. Shipping list free or send $3 bills to include literature. 

Goodwins, 7 The Broadway, WoodGreen, london.N22. Phone 

888 0077. Visitors welcome. 

CANADIANS - DYNACO COMPONENTS AT TREMEN- 

DOUS DISCOUNTS. Write En -Jay Sales. Hornepayne, Ontario. 

DISGUSTED WITH AMERICAN RECORDINGS? Tired of 

paying import prices? Join us at STEREOPHILE in mounting a 

campaign to bring US record companies back to the view 

that high fidelity means musical realism, not tick, boom and 

screech. For information about this lively, literate publication 

that is still leading the audio industry since 1962, write 

STEREOPHILE, Box 49S, Elwyn, Pa. 19063, or send $7 for 4 

issues. 

'AUDIOGRAM' 
You subscribe to them all. Why do you need our little news- 

letter? Where else can you find reviews of the LS3/5A, 

Spendor BC3. B&W DM6. NAIM NAP 160 & NAC 12 N. AU - 

DIRE AMP, RADFORD 20 22. FORMULA 4, HADCOCK TONE 

ARM, LECSON CYLINDRICAL AMP, DECCA MK VI, GOLDRING 

G900SE. A.E.I. Speakers; not to mention audio pulse, im- 

proved Win Labs, Acoustat X, Spectro-Acoustics Equalizer, 

Promethean Cartridge, Polk Monitors, Etc.? Subscription: 

$10.00 per year, 515.00 foreign (includes First Class Mail) 

Write: The Audio Advisor, Dulles Int. Airport. P.O. Box 

17202. Washington. D.C. 20041 

VERY HIGH DEFINITION 41/2" cone mid -range. Liquid mag- 

net viscous stamped suspension. 200-12K response. 8 ohms 

40 watts. I build speakers: no time to answer letters. $12.50 

each postage paid in USA. Baily Mfg.. Box 7, Rockwell, NC 

28138. 

GOLDEN EAR'S TRANSMISSIONLINE musically satisfying 

loudspeakers utilizing Hartley or KEF drivers; professionally 

assembled or kit. Free information( Special subwoofers utiliz- 

ing Hartley components. Futterman direct -coupled vacuum 

tubed amplifiers. DB Systems, DBX, C/M, Stax, Dynaco, De- 

non, Transcriptors electronics. Swiss door chimes, play Dixie, 

other tunes $12.95. English TriChannel pair tubed amplifiers, 

rare, superb $495. Russound Patching/switching centers. 

Sonically pure recordings, free list. WANTED: Futterman, 

McIntosh, Marantz tubed equipment. GOLDEN EAR, Box 

2117, Riverview, Michigan 48192. (313) 479-1234. 

FOR SALE 
CYBERACOUSTIC LABORATORY is a research and devel- 

opment center combined with the most scientifically ad- 

vanced audio acoustics lab. Exciting new product lines for 

78-77 including: Audio Pulse Home Digital Delay Line, 

Acoustat Direct Tube Drive Electrostatic Spkr., Crown's New 

High Definition Series of Amps end Preamps, Fulton Systems, 

Infinity's New Quantum Spkr. Series, Luxman Ultra -High Fi- 

delity Solid State á Tubes, IMF International Spkrs., RTR 

Point Source Direct Drive Electrostatic Spkrs., IM Fried Mod- 

els H, M, D, R II. L. Q, & S Spkrs., Denon B1k. & Wht. Carts., 

Stax Electrostatic Spkrs., Nakamichi's Recording Director 

Series of Electronics. Source Engineering's New Noise Reduc- 

tion System, EMT Moving Coil Cartridges, Transcriptors TT, 

Sonus Carts., Otani Decks, KEF Spkrs., Spendor Spkrs., For- 

mula 4 Tonearms, Polk Spkrs., Fono TT AND MUCH 

MORPH! 145 N. Narberth Ave., Narberth. Pa. 19072. 215- 

687-3048 

THE SENSIBLE SOUND reviews Jennings, Janssen, JBL, 

Fried, Technics, Lafayette, Advent, Acouatat, ESS, Ezekiel, 

Shure, more in current issue. Subscribe, $10. (4 issues) $11. 

Canada, $16. Foreign. 403 Darwin, Snyder, N.Y. 14228. 

FOR SALE: McINTOSH PRE -AMP MODEL C-28 like new, 

original carton. John A Donmoyer 2635 -Parkway Blv. Allen- 

town, Penna 18104 

"OHM F SPEAKERS", Acousta Voicette equalizer, Technics 

1100a turntable. M. Smith, 1503 S. Pickwick, Springfield, 

MO 65804 123 

SOUND ADVICE FOR AUDIOPHILES: Over 70 brands, low 

prices. Write for quotes Sound Advice, 18508 N.E. 5th Ave., 

N. Miami Beach Florida, 33179; 305-652-7610 

CHARLESTON, SOUTH CAROLINA-Sunloft Audio Has: 

Fulton J Mod. Emod, 80's, 60's, 100's, Modified RTR ESR-8, 

Stax, Grace, ERA Ampzilla, Son of Ampzille, Thaedra, Thoebe, 

EMT, Denon, Fidelity Research, dbx, Bá0, Otani, Nexus 

Soundcraftsmen. Quad. Sunloft Audio, 825 Savannah High- 

way, Charleston, SC 29407. Phone 803-556-8823. 

ARE YOU AMONG THE FEW to whom cost is subordinate 

to quality? If so, the Breuer Dynamic Tonearm may be for 

you. The 120 individual parts, most of them aluminum, are 

crafted by hand. This is the only way to guarantee uniform 

tracking quality for each tonearm. The improvement in dy- 

namic response and tonal definition of this tonearm results 

from the unique combination of ideal dynamic mass and total 

weight. playfree prestressed bearings, balance of inertia, ge- 

ometrical equilibrium, distortion -proof design and simple op- 

erability. The optional viscous damping, effective in two axis, 

eliminates all vibrations and resonances. For full details 

write: The Audio Company, Box 13038, Oakland, Ca. 94861. 

HIGH FIDELITY OF ESTES PARK 

Write for info. on high end products: Audioanalyst B&O, Cit- 

ation, Dahlquist. Epicure, FMI, H -K. Philips, Rabco, Audire, 

Sonus, Soundaeftsmen, Win, Yamaha, others. All self-ad- 

dressed stamped envelopes answered. Receive direct person- 

al replies, not forms. Box 2716, Estes Park, Colo. 80517. 

CABINETS FOR DYNACO. Preamps, Tuners, Quadaptor, 

Stereo 120. Literature. Geomatrix, Box 612, Mexico, MO 

65265. 

Rates: 354 per word per insertion for noncommercial advertisements; 604 per word for commercial advertisements. Frequency dis- 
counts as follows: 3 times, less 10%; 6 times, less 15%; 12 times, less 20%. Closing date is the FIRST of the second month preceding the 
date of issue. Payment must accompany all orders. Use the handy self-addressed, postage paid card at the back of this issue. When 
replying to Audio box number ads, send letters c/o Audio, 401 N. Broad Street, Philadelphia, Pa. 19108. For more information about 
classified advertising, circle Reader Service Card #135. 
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FOR SALE FOR SALE FOR SALE 

TAPE RECORDERS 

40 MODELS ABOVE 

AS LOW 5 U/O DEALER 

AS... COST 
Send for discount sheets - also 

see our giant ad In next week's New York 
Times MAIL ORDER SECTION. 

SAXITONE 

177E Columbia Rd NW Wash. D.C. 20009 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF BOCA RATON, 499 N . 20th STREET, 

BOCA RATON, FLORIDA 33431 

FOR SALE: REVOX A77-1104 3Yi-7'1 ips. Original ship- 

ping container, cleaning kit, and instruction manual. Mint. 

$800. or will trade for Technics SÚ9600-SE9600 com- 

bination. Call Kevin before 5 pm weekdays 815-672-1792. 
Streator, III. 61364. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE Uf BETHESDA P.O. Box 34251, WEST BETH- 

ESDA, MD 20034 

IN STOCK & ON DEMONSTRATION: Audio Research Tym- 

pani 1-C, SP -3a-1, Dual 76a; Dayton -Wright XG-8 Mk Ill, 

SPS, SPL, 535,- Dahlquist DO -10; Gale GS 401 A; Luxman; 

Sequerra; Yamaha B-1, CT -7000, NS -1000; Dunlop -Clarke: 

SAE; Stax; I. M. Fried; Nakamichi; Revos; Magnepan; ADS: 

BGW; RTR; B & 0; Crown; Advent Video -Beam: Tandberg; 

Citation; IAD; R.B. Audio; Denon; Supex; Satin; Grace 707; 

Decca; Rabco; Connoisseur; Thorens; Transcriptor; others... 
THE GRAMOPHONE, LTD. 

757 ASP St, Norman, OK 73069 
405-364-9477 

6568 b East 51st, Tulsa OK 74145 
918-663-1511 

MISSOURI -KANSAS audiophiles! Audio Research, Audio 

Pulse, Allison, DBX, Dahlquist. Denon, Formula 4, Lux, 

McIntosh, Magnepan, Magneplanar, Neumann, Nakamichi, 

124 Revox, Sequerra, Stax, Tascam, Yamaha. Home of Audio Lab 

Records and the Wide Wall of Sound nw . Exceptional service, 

warranty, and guaranteed prepaid safe arrival. David Beatty 

Stereo, 1616 W. 43, Kansas City, Mo. 64111. 816-531- 
3109. 

DESIGN ACOUSTIC: Four D-6 Speaker Systems Mint Con- 

dition. $700. Win' Sell in Pairs. Call 313-694-0236 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF MOBILE 

1770 BELTLINE HIGHWAY, MOBILE, ALABAMA 36609 

E -V PATRICIAN IV, excellent condition $275, you freight. 
814-899-9827. S.R. Sellaro, 252 West 11th St., Erie, Pa. 

16511. 

CAROLINA AUDIOPHILES 

We currently recommend the following products: 

IM Fried 

Luxman 

Stan 

Linn Sondek 

Keith Monks 

Crown 

Sonus 

Connoisseur 

Micro -Acoustics 
Soundcraftsmen 
Technics 

Denon 

SAE 

SME 

ADC 

Accutrack 

Goldring 
Avid 

Ohm 

Philips 

Thorens 

Audioanalyst 

STEREO SOUND 

122 Oakwood Dr. 175 E. Franklin St. 

Winston-Salem Chapel Hill 

919-722-9201 919-942-8546 

AUDIO RESEARCH - 076 Amp, Mint - hardly used. Over 4 

years warranty left $575. Nakamichi Cart. - $110. Denon 

1035 - $90. Wanted: mint Decca cart. Angelo Buonocore, 

80-30 235th St., Queens Village, N.Y. 11427. 

DAYTON WRIGHT XG8 MKIII 8 mos. old - $1700. J. Lynch, 

822 Lincoln Rd., Bellevue, Neb. 68005 (402) 291-0999. 

SAE III-CM/I-B Power/Preamp, mint, with cases. New 

$1044/$869. Sacrifice $520/$435. 612-545-0162. 

ARIZONA AUDIOPHILES 

Crown ' E.S.S. ' Accuphase ' S.A.E. ' Revox ' S.M.E. ' 
Grace Stax ' Tandberg ' Burwen Rabco Sequerra 

Bose Thorens Stanton ' Uher ' Klipsch Phase 

Linear 
' 

Sennheiser ' J.B.L. ' Sony V-F.E.T. ' Beyer ' Jen- 

nings Research ' Nakamichi ' Yamaha ' Dahlquist ' Supex 

C. -N. Labs. 
' 

Fidelity Research Gale ' TEAC ' Sansui 

Transcriptor ' Harmon Kardon ' Yamaha 
' 

Beveridge ' Su- 

pex ' Mark Levinson ' ADS ' H.K. Citation. 

JERRY'S AUDIO EXCHANGE 

Phoenix -334 E. Camelback Rd. 85012 
Tempe -130 E. University Dr. 85281 
Tucson -1037 N. Park Ave. 85719 

602-263-9410 
602-968-3491 
602-622-7407 

DUNLAP-CLARKE ANALOG -ENGINEERING 

ARISTON TURN -TABLES GRACE -GOLDRING 
WINN LABS 

and many more 

Where in the MD -OC area do you audition these products? 

Only at BETTER SOUND Inc. Also listen to the NEW EZEKIEL 

LOUDSPEAKERS using aluminum dome tweeter and cone 

drivers, offering the high definition of electrostatics with 
wider dynamic range and FLAT FREQUENCY responce. FROM 

119 Ea. 
Call or Write 

2710 Garfield Ave Silver Spring Md. 20910 
301-587-7877 

TANNOY 15" Dual Concentric Monitor Speakers-VGC. 
Cost $350. Sell $110 pair. 919-467-9198. 

AUDIO RESEARCH D76A Mint condition $900. Randy 

(206) 329-3011 evenings or before 11 am 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF BIRMINGHAM # 3, 203 South 18th 

STREET, BIRMINGHAM, ALABAMA 35233. 

BOSE SUPERSYSTEM $895 JBL L-166's(pn) $645 New. 

Bob 609-429-5091 (N.J.) 

JONAS MILLER SOUND 

IS THE EXCLUSIVE BEVERLY HILLS DEALER FOR 

MARK LEVINSON AUDIO SYSTEMS 

Stop in and listen to the 

JC-2 STRAIGHT-LINE PREAMPLIFIER 

LNP-2 PROFESSIONAL PREAMPLIFIER 

INC-2 CROSSOVER SYSTEM 

Coming soon: 

THE ML -I CLASS A POWER AMPLIFIER 

JONAS MILLER SOUND 

8719 Wilshire Boulevard 

Beverly Hills, CA 90211 

(213) 659-1707 

MARK LEVINSON JC-2 with all the latest improvements 

excellent condition $925. or best offer. Mark Levinson JCI- 

AC head amp $200. or best offer 203-929-0847 or write 

Kenneth Joseph, 6 Shelview Dr., Shelton, Conn. 06484 

BRAUN TG1000/4 (2 months old), Audionics .03 amp, 

Soundcraftsmen PE 2217, Technics SL120, SME 3009/2 
non-detatch, Sony ST5130 tuner, ADS/Braun L500A's, dbx 

117. All barely used. $2300 or best offer (will sell separate- 

ly). Mark 716-461-2231. 

POLK AUDIO MONITOR SERIES 
AUDIO BREAKTHROUGHS now has on demonstration the 
remarkable new Polk loudspeakers. Compare them to the fi- 

nest loudspeakers in the world. Both the Seven ($129.00 
ea.) and the Ten ($189.00 ea.) utilize high definition polymer 

laminate bass -midrange drivers. wide dispersion soft dome 

tweeters and fluid coupled sub -bass radiators. They are ca- 

pable of reproducing a highly defined phase accurate three 

dimensional sonic image which rivals the thousand dollar su- 

per speakers. They sound great with a small receiver, yet re- 

veal the fine subtleties of state of the art electronics like Le- 

vinson and G.A.S. Shipped free in U.S. Send for free bro- 

chures on Polk or our other fine lines. AUDIO BREAK- 
THROUGHS, 1681 Northern Blvd., Manhasset L.I., N.Y. 

11030 516-627-7333. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF ATLANTA NO. 7, 215 COPELAND ROAD, 

ATLANTA, GEORGIA 30342 

TAPE DUPLICATOR 

Pentagon Model C1323-8, serial number 2339. Original 

cost new $3,995. Have complete instruction manual with 
machine. Best offer over $1,000 takes it. Shipping extra. 

North American Publishing, Education Dept, 401 North Broad 

Street, Philadelphia, Pa19108. Att: F.L. Nemeyer 

101/2" Recorder Specialists: Fresh Scotch L/N 3600 ft. on 

new 1/2" NAB metal reels five for $35.00. New low noise, 

high output Ampex tape on 101/2" metal reel, six for $35.00. 
Reconditioned NAB metal 10'/" reels, $24.00 per dozen. 

10% on above for postage. Other tapes also on special, write 
for catalog: Sound, POB 88338, Atlanta, GA 30338. 

CITATION 11, 12, con, cord. Dual 209 turntable, Akai 

3650 reversing tape deck, remote control, DM -13 mics, 30 

reel tapes. Good condition. S. Hash, Box 245, Linwood, N.J. 

08221 (609) 927-7434. 

SOUNDTRACKS, CASTS, personalities! Free newsletter! 
RTSA 3700 Plaza, F211, Santa Ana, Calif. 92704. 

ATTENTION CANADIANS 
Over 100 top brands, stereo components. Write for quote. 

ADCO Sales, Box 13359, Kanata, Ontario K2K 1X5. 

DYNACO "PAT -5", "Stereo 150", RTR "EXP-10s" loud- 
speakers. Electro Voice "Interface A" with equalizer, "Vac- 

o-rec" record cleaner and more. Contact Perry French, 1709 

Rangeley, Dayton, Ohio 45403 

SOUNDCRAFTSMEN PE2217 PREAMP-EQUALIZER $300. 
203-795-6533. 

SIEMENS LOW -NOISE vacuum tubes available. For price or 

type contact Jim Wallace, at 201 McMasters Drive, Mon- 

roeville, Pa. 15146 (412) 373-2602. 

WORN RECORDS COST MONEY Don't let yours deteriorate 

because your turntable was misaligned. "The Practical Guide 

To Turntable Servicing," contains more than 100 causes with 
solutions plus adjustments, parts list lubricants guide and a 

manufacturers directory. A must for distortion free music en- 

joyment. Send $5.50 to SME, Inc., 114A Awosting Rd., Pine 

Bush, N.Y. 12566, Dept A. 

TRANSLINE SUBWOOFER - 10 inch Phillips in 48' (tall) x 

14'x14 finished cabinet. Excellent supplement for Dahlquist, 
Quad, or Magnepan. New, $152+shipping, now 
$100+shipping. 301-341-1148. 

SOUNDCRAFTSMAN PRE -AMP, $290. Supex 900E, $49, 
Levinson JC-1, $89. Sony 3130F, $109. Quad 303. 301- 
341-1148. 

YOU CAN INSTALL YOUR OWN SECURITY SYSTEM at a 

price you never dreamed possible. Our 1976 Burglar -Fire 

Alarm Catalog describes our complete line of security equip- 

ment. It has everything you need to produce a durable, cus- 

tom installation - just as good as the professionals. Free Cat- 

alog. Emel Electronics, Box 148-C, Sheffield, Mass. 01257. 

WESTERN CANADIANS 
For the Home Constructor: Kef, Hartley, Coles 4001, Decca 

Ribbons, Deforest, Tannoy, Jordan Watts, Lowther, Peerless 

Also: Quad (England), IMF, Tannoy CBC Monitors, Lecson, 

Cambridge Audio, Dynaco Spectro Acoustics, Kenwood; Tran- 
scriptors (both kinds), Linn Sondek; KMAL, SME, Formula 4, 

Vestigal, Michell tonearms; Decca, Mcro Acoustics, Grado, Fi- 

delity Research. Much more. 

Super Service T.V. Ltd. & SuperSound 

10627 -101St. 
Edmonton, Alberta T5H 2S2 Canada 

(403) 429-4302 

AUDIO RESEARCH SP 3 A-1, Mint. Transferable warranty. 
Best offer. Evenings New York (212) 798-1478. 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 
Catalogue - $1.50. House of Records, Hillburn, New York 
10931. 
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FOR SALE FOR SALE FOR SALE 
TASCAM 1/2", 4 -track tape recorder. Series 70 with 501 

electronics mic preamps and balanced lines. $1750.00 Chuck 

Davidson, (217) 423-3330, R.R. 2, Box 284, Decatur, Ill. 

62521 

ILLINOIS 

ILLINOIS 

We invite you to our listening room to hear the Audio Re- 

search components, and since we are the exclusive Fulton - 

FMI dealer in Illinois, it is the only opportunity to hear the 

super Audio Research electronics on all the Fulton Modular 

speakers, J Mod, E Mod, and B Mod. 

PRO MUSICA 
603A West California 

Urbana, Illinois 61801 
(217) 384-5415 

ILLINOIS 

ILLINOIS 
ILLINOIS 

CHICAGO 

PEORIA 
BLOOMINGTON 

ROCKFORD 

ST. LOUIS 

SPRINGFIELD 
DECATUR 

QUAD CITIES 

We are pleased to offer listeners in this area the oppor- 

tunity to experience the rewards of the fine high fidelity 
components. 

Audio Research, Fulton J Modular, FMI, Great American 

Sound including Ampzilla and Son of Ampzilla, Grace, ERA, 

Stax, Connoisseur, Bravura, Formula 4, Linn Sondek, modified 
Dyne Vaccuum Tube Amplifiers, and others. 

We are the EXCLUSIVE FULTON-FMI DEALERS in this area 

and extend to you the invitation to hear the celebrated Fulton 

J Modular loudspeakers at their best. 

We will also be happy to set up your equipment with you 

in your listening room to assure its best performance. 

PRO MUSICA 
HIGH FIDELITY FOR SERIOUS LISTENERS 

603A WEST CALIFORNIA 

URBANA, ILLINOIS 61801 

(217) 384-5415 

FOR SALE: ONE PIONEER SX450, Brand new; still in pack- 

age. Dual 1225 Brand new. 2 KLH CB -8 Brand new. All 

equipment never used. For price call (212) 251-0284 after 6 

p.m. Ask for Buck. 

CONFIDENTIAL: Pioneer or Akai "Dealer Cost List," $1.00 
each U.S. currency. Box 463, Roswell, GA 30077. 

BEFORE YOU SPEND YOUR MONEY for that piece of au- 

dio equipment, send for unbiased test report. Not just a 

bunch of technical specs, but how good does it sound, and is 

it built to last. We do not sell or manufacture any audio 

equipment, so we are obligated to no one but you. We can 

save you time and money. 15 years experience. Reports sent 

1st class same day. Send $2. RK Ltd., Audio testing Division, 

P.O. Box 30375, St. Paul, Minnesota 55165. 

TEAC 4010S DECK Reel AR 50 hrs. xlent stored in orig 

packing $450. P.O. 1551 El Toro, Ca. 92630 

OHM F SPEAKERS, Acousta Voicette equalizer, Technics 

1100a turntable. M Smith, 1503 S. Pickwick, Springfield, 

Mo. 65804. 

BOSE 1801 - (609) 392-3725. 

BURWEN DYNAMIC Noise Filter DNF1201. Like new, 

$225. Marvin Foley, 282 Stevens Avenue, Portland, Maine 

04103. 

LARGEST TUBE DISTRIBUTOR in Ohio Radio & T.V. 

Receiving Tubes. We have all tube types that are mfg. on 

stock for $1.50 each. One year fully guaranteed! Rush 

$1.00 today for a one year membership fee to: R.D. Kreps 

Electronics, P.O. Box 41, Augusta, Ohio 44607. 

5'/. OVER COST - any stereo components. Free Catalog: Au- 

dio Discount World, 1022 Bush Street, Box 213, San Fran- 

cisco, California 94109. 

NOW ALMOST 14 YEARS OLD, STEREOPHILE has be- 

come the most widely -copied audio publication of them all. It 

should be: We pioneered subjective testing (by ear), devised 
a unique vocabulary for describing nuances of reproduced 

sound. proved that a subscriber -supported magazine could be 

blunt without being churlish, and led the industry by de- 

manding higher standards of reproduced fidelity than it could 

provide. STEREOPHILE is not for the neurotic compulsive 

who must own the Best On the Block, but for the listener 

who wants the most natural possible reproduction of music. 

Only $7 "or 4 issues, or write to STEREOPHILE, Box 49S, El- 

wyn, Pa. 19063 for details. 

TAPE CLOSEOUT dozen reels. 1200' $8,00 postpaid guaran- 

teed. Mitchell. Box 132A. Flushing. N.Y. 11367. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ST. PETERSBURG, 

9151 Park Boulevard, North Largo, Florida. 

ESOTERIC PRODUCTS-ARC, Magnaplanar, Nakamichi, 

GAS, IM Fried, Luxman, Quatre, others. STEREO(phile) SHOP, 

107 Third Ave. SE, Cedar Rapids, Iowa 52401 /Village Shop- 

ping Center, Davenport, Iowa 52806. 

LINN SONDEK, S.M.E., Grace, $400; late Ampzilla $600, All 

four months old. 614-436-4038. 

HAVE PERSONAL 45 RPM oldies collection for sale. Most- 

ly original labels. From 1950 to 1974, not listed. Send want 

list. Alan Chipuroni, 47 Raspberry Lane, Levittown. N.Y. 

11756 

MINT -CONDITION Phase Linear 400. Call Ron after 3 p.m. 

(212) 426-6374. 

CITATION 12. Excellent condition. $185. Audio Box A610- 
1. 

WE OFFER ACCURATE ADVICE, PERSONAL SERVICE, 

AND SUPERIOR COMPONENTS. Including AKG, Allison, 
Armstrong, Audiocraft Audio General, Audionics, Audire, Be- 

yer, B&W, Cambridge, Celestion, Connoisseur, CM, Dayton 

Wright, DB, dbx, DCE, Decca, Denon, EMT, ERA Formula 4, 

Fulton, FR, Gale. Grace, Hadcock, Hartley, Innotech, Jecklin, 

KEF, KMAL, Lesson, Mark Levinson, Linn Sondek, Lux, Micro, 
M&K, Naim, Neal, Neumann, Onkyo, Quad, Quatre, Quintes- 

sence, Radford, Revox, Rogers, Stain, Schoeps, Sennheiser, 

Spendor, Stax, Stellavox, Studer. Sugden, Supex, Win, inter 
alla. ALL COMPONENTS INSTALLED PROFESSIONALLY 
TO YOUR SATISFACTION. SHIPMENTS PREPAID & IN- 

SURED.. MUSIC SYSTEMS, 34 NORTH GORE, ST. 

LOUIS, MO 63119. (314) 968-4880. 

THE HADCOCK ARM 

No tone arm is truly universal, but the HADCOCK GH228 

elicits better performance from all cartridges save EMT and 

Stax, and features a unipivot with optional viscous damping, 

double decoupling, and the lowest effective mass at the 

stylus point (4g) of any pivoted arm. The price of $150 in- 

cludes the adjustable GH Unilift. Dealer inquiries invited. IM- 
PEL 34 North Gore, St. Louis, MO 63119. (314) 968-4880. 

SUBSTANTIAL SAVINGS on practically all high -quality 
components, e.g. Accuphase, Bozak, Dahlquist, Lux, Naka- 

michi, Sonus, Tandberg, and many unmentionables. THE 

SOUND AFFAIR, 364 Mission Court St. Louis, MO 63130. 

VINTAGE MARANTZ TUBED EQUIPMENT. 7Cs, BBs, 9s, 

10Bs. Condition and performance verification procedure may 

be specified by buyer. Box 11541, Clayton, MO 63105. 

ENGLISH HI Fl 

Radford, AEL (Rogers) Export Monitors, B&W. Rola Celestion. 

Monitor Audio, SME, Decca Mk V. Tannoy. Garrard and very 

famous Transmission Line speakers, other continental prod- 

ucts also available Please write or telex, your quote will be 

by returned Air Mad Southern Audio Services Ltd., 43 High 

Street, Kingston, Surrey, UK. Tel 01-549-3194 Telex 

929679 AEL G 

BUILD YOUR OWN SPEAKERS AND 

SAVE UP TO 50% 

SPEAK,riLAB 
35 N 

.,,.auie wa3m313,t vnm, 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF TALLAHASSEE, 1119 APALACHEE 

PARKWAY, PARKWAY SHOPPING CENTER. TALLAHASSE, 

FLORIDA 32301. 

AMPEX TAPE-NEW 1800' on 7" reel 12 for $18 POST- 

PAID; 1200' 12 for $13 POSTPAID-free list-WIDE RE- 

SPONSE, 6114A SANTA MONICA BLVD. HOLLYWOOD, CA. 

90038. 

MINNEAPOLIS 
Dedicated To The Reproduction Of The Original Sound 

Audio Research, Bang & Olufsen, Klipsch, Audionics, Radford, 

Revox, Linn Sondek. Crown dbx, Sequerra and others 

THE SOUND ENVIRONMENT 

Butler Square, Suite 114. 100 North Sixth Street. 

Minneapolis, Minn. 55403, (612) 339-4641 

SEATTLE, WASHINGTON 
Definitive Audio is a group of engineers and audiophiles 
whose primary goal is to provide the discriminating listener 
with the finest sound reproduction that current technology 
can produce. 

We are currently recommending the following products - 
Audio Research 

Fulton "J" 
Magneplaner 

Dahlquist 
Quad 

FMI 80 

Stan 

Denon 

Fidelity Research 

SME (modified) 
Linn Sondek 

Shure IIIG 

Grace 

ERA Mk6 

Mark Levinson 

Oynaco (modified) 
Dunlap -Clarke 

Quatre 

Yamaha 

Audionics 

Paoli 

Radford 

Nakamichi 

Sequerra 

Revox 

Philips 
O BX 

Decca 

If you enjoy music and are interested in the finest reproduc- 

tion, you will appreciate... 
DEFINITIVE AUDIO 

3414 N.E. 55th 

Seattle, Washington 
98105 

(206) 524-6633 
Tues -Fri 12-8 Sat 10-6 Appointments on Sun&Mon 

OYNAKITS, Ace Audio. Philips Drivers. Lowest quotes. Al - 

'Kits. Box 864, Destin, Florida 32541 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF BIRMINGHAM, 

123 ROEBUCK PLAZA DR, BIRMINGHAM, ALA 35206 

WE OFFER ACCURATE ADVICE, PERSONAL SERVICE, 

AND INCOMPARABLE COMPONENTS, including Allison, Ar- 

mstrong, Audiocraft, Audionics, Beyer, B&W, Cambridge, Ce- 

lestion, Connoisseur, CM, Dayton Wright, Decca, Denon, dbx. 

DCE, EMT, ERA, Formula 4, FR, Gale, Grace, Hadcock, Hege - 

man, Innotech, Jecklin, KEF, KMAL, Lesson, Mark Levinson, 

Linn Isobarik & Sondek, Lux, Micro, M&K, Naim, Neal, Neu- 

mann, Onkyo, Quad, Quatre, Quintessence, Radford, Revox, 

Rogers, Satin, Schoeps. Sennheiser, Spendor, Stax, Stellavox, 

Studer, Sugden, Supex, Win, inter alia. ALL COMPONENTS 

INSTALLED PROFESSIONALLY TO YOUR SATISFACTION. 

SHIPMENTS PREPAID & INSURED. MUSIC SYSTEMS, 34 

NORTH GORE, WEBSTER GROVES, MO 63119. (314) 968- 
4880. 

AUDIO NOVEMBER,1976 

AmericanRadioHistory.Com



FOR SALE FOR SALE FOR SALE 

Cassette Attache case. 

Holds 32 cassettes. Hi - 

impact plastic. Brown or 

Ivory. Info write Audio 

Recording Center, Box 194, 

Pittsford, NY 14534 Dept A 

IF YOUR HAVE A LARGE LISTENING ROOM, 200 watts 

per channel and understanding neighbors, please give these 

well broken -in custom equalized speaker arrays a new home. 

Janszen Z-138 top end units are combined with custom Bo- 

zak low end. Soundcraftsmen RP -2212 EQ included. Also 

available - Crown IC -150 and Bose 1800. For details, contact 

Jeff Van Hise (703) 437-1373, after 5 pm (EDT). 

CUEING DEVICE for AR turntable and others, Precision ma- 

chined, silicon damped. Easily installed. $16.00 postpaid. 

Lyrelift, 582 Franklin Street, Cambridge, Mass. 02139. 

HI-FI ENTHUSIASTS WANTED!! Earn more than just spare 

money in your spare time. We need campus representatives 

to sell name brand stereo components at discount prices in 

your area. High commission, no investment required. Serious 

inquiries only, please. Contact: Alan Weisberg, K&L Sound 

Services Co. 75 N. Beacon St., Watertown, Mass. 02112. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF PENSACOLA 

3731 NAVY BOULEVARD. PENSACOLA, FLORIDA 32507 

AMPEX TAPES 

Ampex Audio Studio Mastering Tapes, 631-641, 406-407, 

and "GRANO MASTER" in stock for immediate shipment.'h", 
1/2", 1" & 2" Factor fresh. Best Prices. TECHNIARTS. 8555 
Fenton St., Silver Spring, MD. 20910. (301) 585-1118. 

STEREO CARTRIDGES AND STYLUS REPLACEMENTS 
FOR: ADC, Audio Technica, B&O, Grado, Empire, Mi- 

cro/Acoustics, Pickering, Ortofon, Shure, Stanton, Supex. 

Write for free catalog: NEEDLE IN A HAYSTACK. Dept. MA 
P.O. Box 17438, Washington. D.C. 20041. 

PROTECT YOUR LPs. Poly sleeves for jackets 8c round bot- 

tom inner sleeves 7c Poly lined paper sleeves 15c White 

jackets 35c Postage $1.50 House of Records, Hillburn, New 

York 10931. 

AUDIO'S HI-FI HANDBOOK 

Complete reference guide to over 1,000 components, in- 

cluding prices and specs. All arranged in tabular form for 

easy comparison. Plus over 30 outstanding articles on audio 

topics, trends and advances. State-of-the-art reading for audi- 

ophiles. Only a limited quantity available. Over 200 pages. 

Send $4.50 (includes shipping and handling) to: Jean Davis, 

Audio Hi-Fi Handbook. 401 N. Broad St., Phila., Pa. 19108. 

CARBON FILM RESISTORS -1/4W. 5% from 10-4.7 
megohms for 31/2c each. Fifty per value $.85. Discounts 

available. FREE samples/specifications. Other quality com- 

ponents. Components Center, Box 1344. N.Y.. N.Y. 10038 

BACK ISSUE MAGAZINES. Over 200 titles, 1890 to 

1976. Send Stamped Envelope. Free list. Everybody's Book- 

shop Dept AU. 317 West 6th, Los Angeles, Calif. 90014. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF ORLANDO, 

1915 EAST COLONIAL DRIVE, ORLANDO, FL 32803 

SYN-AUD-CON 3 -Day Sound Engineering Seminar. For more 

information about the seminar in your area, write Don Davis, 

Synergetic Audio Concepts, P.O. Box 1134, Tustin, Ca. 

92680 Ph (714) 838-2288 

CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi 

brands. Many exclusive factory closeout and special deals. 

Quotations via return mail. Nationwide mailerder service. 
FREE catalogs jam packed with bargains in Hi-Fi equipment, 

tape and recording accessories, calculators, telephones and 

accessories, kits, parts, etc. Hundreds of factory and govern- 

ment surplus specials too! American inquiries welcome. Rush 

free catalog request to: ETCO. Dept. AUA Box 741, Montreal 

H3C 2V2. 

AUDIO RESEARCH Dual 51, Magneplanar T -III with bass 

screens, Oynaco Stereo 400 19191 967-4781 

MARK LEVINSON JC2 pre -amp. With both magnetic and 

moving coil head amp. Randy (206) 329-3011. before 11 

am or evenings. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF NORTH TAMPA 1441 EAST FLETCHER AV- 

ENUE. TAMPA FLORIDA 33612 

DECOURSEY ACTIVE ELECTRONIC CROSSOVERS 

Model 110 dividing network; complete with regulated power 

supply, for bi -amp, tri -amp, or quad -amp. Custom assembled 

to meet your specifications. Monaural, stereo or with derived 

third channel. Plug-in Butterworth (maximally flat) filters; 6, 

12, or 18 db. per octave at any desired audio frequency. OP- 

TIONS: Summer for single woofer systems, VLF hi -pass fil- 
ters for elimination of subsonic noise, derived third channel. 

FOR OEM OR HOME ASSEMBLERS: Model 500 or 600 dual 

filters. Regulated power supplies. Write for new brochure. 

DECOURSEY ENGINEERING LABORATORY. 11828 Jef- 
ferson Blvd., Culver City. CA 90230. Ph. (213) 397-9868 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

2769 LAKEWOOD AVE. S.W., ATLANTA GEORGIA 30315 

DEALERS: We will buy your excess stock. ALL lines. no 

quantity too large or small. Cash paid immediately. Call Lou 

617-924-0561. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

3164 PEACHTREE RD., N.E. ATLANTA, GEORGIA 30303 

FULTON FMI -80, with warranty cards, $140 pair, AR-LST 

1. perfect condition, transferrable warranty, $750 pair; Har- 

man Kardon Citation 12 power amplifier. performance certi- 

fied. $225. (617) 648-4191. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

4166 BUFORD HIGHWAY. N.E., ATLANTA GEORGIA 30345 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA 

1030-3 CHEROKEE ROAD, SMYRNA, GEORGIA 30080 

DIRECT DRIVE ELECTROSTATICS 

The Best of both worlds: Tubes and Solid State! RTR's DR -1 

Point Source and Acoustat's Full Range System combined 

with the individually hand tuned Cyberacoustan Sub -woo- 
fer!!! Available exclusively at: Barclay Recording & Elec- 

tronics, 145 N. Narberth Ave., Narberth, Penna. 19072. For 

Appointment Call: (215) 687-3048 

SONY LIMITED EDITION: Tan 8250 power amp. 150/2 
RMS with TAE 8450 matching pre -amp. Full factory warran- 

ty. Must sacrifice -$1600 pr. or $900 ea Call or 

write -Joel Dean 1700 Scott St.. Scottsboro, Ala. 35768 
205-259-0907 

TYPE YOUR SLIDES! Sizes 31/4 x 4 $2.35 per 50 and 2 x 2 

S2.85 per 100 plus postage. Radio Mat Slide Co., 444 N. 

Peninsula Drive, Daytona Beach. Fla. 32018. 

AUDIO GENERATORS Military TS382 20 Hz to 200Khz 

at 10 microvolts to 10V. Has voltage meter and is in 

good condition for $75. Free information from (AMER - 

CAN CALIBRATION SERVICES, Box 8104, Athens, 

Georgia 30601 

RABCO SL -8E OWNERS - Newsletter 3 describes 

many modifications you can make to your arm, color photos 

and details. $2. AUDIOETC. Box 55. Lansing, Iowa 52757. 

ATTENTION AUDIOPHILES 
Ampzilla, Burwen, Dahlquist, Decca, Denon, Oynaco (Modi- 
fied), Ferrograph, Fulton E and J Systems, Grace, IMF, Koss 

Speaker. Lecson, Lux, Magnepan, Mark Levinson, Fons, M & 

K, Quad, Quintessence, Quatre, SAE, Satin, Stax, Sonos, Tech- 

nics, Transcriptor, and many others. All equipment pretested 

and guaranteed to meet specifications, and shipped prepaid 

and insured in continental U.S. AUDIOPHILE'S SOUND STU- 

DIO 7459 Elmwood Ave. Middleton (Madison), Wisconsin 

53562 Phone 608-836-3807 

THE NEW PARAGON PREAMPLIFIER highly acclaimed re- 

cently in an audiophile magazine is now available at Paragon 

of Sound. You are invited to call, 301-229-2676 (Bethesda, 
Md.) for an appointment to hear the difference. 

Listen to 
TELEVISION 
IN STEREO 
The TE.200 TELEDAPTER EASILY CONNECTS TO ANY TV & 

STEREO SYSTEM. Using our coupling and mart circuit, uit, teledapter takes 

a low impedance output from the television and delivers two HIGH 
'IMPEDANCE CHANNELS OF SIMULATED STEREO. to drive any 

amplolier. Frequency response is maintained so you c n hear the tinkle of 
bells or booming bass sounds as i happens on TV. With service warranty 
and hookup instructions S16 95 ppd. Guaranteed to make your TV 100% 

more enjoyable. 
OUR NEW TE -3110 VHF -UHF HI-FI TUNER IS NOW AVAILABLE. A 

complete and self contained 110 volt tuner. VHF.UHF antenna connec- 
tions - 

Recording and amp output jacks. Five year sere warranty 
$149.95 ppd. From our factory. 
SEND: CHECK MASTER CHARGE NO. for - TE -200 TE -300 

or S5.00 for C.O.D. TO: RHOADES NATIONAL CO. DEPT AD 

P.O. BOX 817 HENDERSONVILLE, TENNESSEE 37075 

NAME 

ADDRESS 

CITY STATE ZIP 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF PENSACOLA # 2. 3820 NORTH 

9TH AVENUE, PENSACOLA, FLORIDA 32503. 

TECHNICS SP -10 with SME, like new, $400. ADC-XLM/II, 
never used, $30. Toulme, 2527 Hydraulic 35, Charlottes- 
ville, Va. 22901, (804) 977-4618 after midnite. 

CROSSOVERS --Custom designed: fully tested: guaranteed 

quality. Free Brochure. Write: Networks, Box 458, Placentia, 

CA 92670 

MODIFICATION KITS 

MODIFICATION KITS 

MODIFICATION KITS 
The DKL Laboratory, Incorporated proudly announces the 

new kit versions of their now famous modifications for: 

DYNA PAS3(x) PRE -AMP 
STEREO 70 AMPLIFIER 

INFINITY 2000A SPEAKERS 
Offering TIGHTER BASS, MORE TRANSPARENT MID- 
RANGE, MUCH LOWER DISTORTION & INCREASED 
DEFINITION, the new DKL Mod Kits greatly improve sonic 
performance at a reasonable price 

For details, contact: 

DKL LABORATORY, INCORPORATED 

BOX 683 
SEVERNA PARK, MARYLAND 21146 

13011 588-6257 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF ATLANTA, 4162 JONESBORO 

RD., ZAYRE CENTER, FOREST PARK, GA. 30050 

FACTORY SEALED CARTONS: SC 2012A, 2212, 2217. 

Sony 788-4, 388-4, TC 177, B&O 5700's. Hegeman 1, la, 
2, Sub Woofer. Sansui CA 3000, BA 5000 Oyna 150, 300, 
400, 400M. 410. IMF ALS 40a, ALS 50 Studio III C, R, H & 

D. JansZen 412 A. 412 HP. 600 a. Fairfax WALL OF 

SOUND. Other gear. Inquire. Hal Duvall 4715 Wieuca Rd NE 

Atlanta Ga. 30342. (404) 255-4207 or 325-7352 (Days) 

WHARFDALE/DOVEDALE Series Absolutely 
Mint $450/pair (317) 259-1819. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF MOBILE/VILLAGE SQUARE. 301 SOUTH 

CRAFT HIGHWAY, MOBILE, ALABAMA 

HIGHEST QUALITY USED EQUIPMENT: Bowers & Wil- 
kins DM70 spks, $400 ea; IMF Studio 3B spks, $300 ea; 

IMF ALS40A spks, $250 ea; Fried Model R spks, $250 ea; 

AR LST2 (new) spks, $250 ea; JBL S8R spkr in end, $750 
ea; Crown DC300A amp, $600; Sony 3200F amp, $275; 
Tandberg 9041X deck, $550; McIntosh MR55 mono tuner, 
$150; Audio Research SP3A-1 pre -amp, $650; Audio Re- 

search SP3 pre -amp, $450; Maranta 3300 pre -amp, $280; 
Maranta 250 amp, $350; Citation A pre -amp, $225; Tran- 

scriptors Skeleton tntble w/vestigal arm, $250; Decca Lon- 

don ribbon tweeters, $50 ea; Sony SO2020 decoder, $150; 
McIntosh ML2C spks, $425 ea; Four (4) Dayton -Wright XG8 

Mkll w/power supply, $2000 comp. All guaranteed 90 days 

parts/labor. Audio Consultants, Inc., 517 Davis St.. Evanston, 

III. 60201. (312) 864-9565. 

REVOX A77 Recorder Mint - Best Offer Over $650. Mike 
Scheehle, 4103 Halifax Rd., Wilmington, N.C. 28401. 
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FOR SALE FOR SALE FOR SALE 

WESTCHESTER AND FAIRFIELD COUNTY AUDI- 
OPHILES TAKE NOTE! THE AUDIOPHILE, 201 BEDFORD 
STREET, STAMFORD, CONN. specializes in equipment for 
the connoisseur. G.AS., Koss Model One, ADC, Crown, Dahl- 
quist, Dyna, Epicure, Infinity, Philips, SAE, SME, Stax, TEAC, 

Technics, Thorens, Soundcraftsmen, Denon, Sonus and many 
more. (203) 348-3551 (Closed Mondays). 

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, 
Disco Sound, Cerwin Vega BGW, Ahec, Shure. AKG, Tapco, 
Dyna, Revox. EV, Beyer. Cetec, etc. K & L Sound Service, 75 
North Beacon At., Watertown, Mass. 02172, (617) 787- 
4072-Att: Ken Berger. 

A FEW COMPETITIVELY priced used Revox A77 and A700 
decks available. Completely reconditioned by Revox, virtually 
indistinguishable from new and have the standard Revox 90 
day warranty for rebuilt machines. Satisfaction guaranteed. 

Example, A77 with Dolby. plus shipping. Write re -PAGE 159 
quirements to ESSI, Box 854, Hicksville, N.Y. 11802 (516) 
921-2620 

MASI - A UNIQUE MOVING COIL PREAMPLIFER THAT 
VIRTUALLY WILL NOT ALTER SOUND. VARIABLE IMPED- 

ANCE SWITCH EXACTLY MATCHES YOUR DENON - SUPEX 

- EMT - ORTOFON - FIDELITY RESEARCH ETC. CARTRIDGE 
FOR OPTIMUM PERFORMANCE. $229.00 - DEALER IN- 

QUIRIES INVITED. MEL SCHILLING ENTERPRISES. 7205 PO- 

MELO DRIVE, CANOGA PARK, CA. 91307 (213) 348-4600 

JANIS WOOFERS, Mint. $450. R. Bailey, 216 Slade Ave., 

Baltimore, Md. 21208. 

AUTO STEREO SPEAKERS - The finest system available. 

Compare and be convinced. SCOTT SOUND SYSTEMS, PO 

Box 44402. Panorama City, CA 91412. 

"THE STORE FOR MUSIC LOVERS" 
Consultation, sales & service. SAE, BGW, Dunlap -Clarke, Rad- 

ford, Audio -General, Audire, Infinity. International, Spendor, 
Innotech, Celestion, ADS, Klipsch, Rogers Gale, Linn Son- 

dek, Thorens, Technics, Ortofon, Supex, Denon, Stax, Revox, 
Beyer, Meteor, DBX, ERA, SME, Levinson JC Series, Keith 
Monks. Sequerra. 

INNOVATIVE AUDIO 

"THE FACTORY" 

129 DeGraw Street 

Brooklyn, N.Y. 11231 

(212) 596-0888 

DYNACO CABINETS. For Dynaco preamps, tuners, stereo 
120. Literature. Geometrix, Box 612, Mexico, MO 65265 

PERFECTIONISTS PREFER DYNAKITS 
Before Purchase You Owe Yourself Our Quote Mainline l is 
971 Fronheiser Johnstown, PA 15902 

CROWN CX724, w/trac sync tape counter + case. 

Crown D-150 Amp. 

Crown IC -150 Preamp 

Pair, Allison One's 

Shure M -688E Mixer 
4 Mic Stands 

2 Mies 

ACCESSORIES 

All equip one yr old. Under warranty. Works perfect. Original 
Cartons. 

Audio Box A610-3., 

NATURAL SOUND -LINCOLN 
has moved to 315 South 11th Street, Lincoln Nebr. 68508. 

Come and hear the incomparable Fulton Js, Lentek Mon- 
itors, IMF International TLS80, and the sensational KEF Cor- 
rellis. 

Hear them on some of the world's finest electronics 
Thaedra/Thoebe, Bravura preamps and Ampzilla II/Son of 
Ampzilla, Paoli 60M amplifiers. 

Hear a properly set-up Shure VI 5111-G jn a Grace 707 arm 

on a Linn Sondek turntable. Hear the best of the British Im- 

ports, Lentek, KEF, Quad, Naim, Decca, Armstrong, KMAL. 
Preowned: ARC SP3a-1, Classic Marantz System, Braun TG 

1000, Magnepans, KMAL, Decca, SME arms, Thorens 

TD125MKII, Koss ESP 9s, PAT5. 

If you can not visit with us, call us at (402) 475-3325. 

ATTENTION: LATIN AMERICAN AUDIOPHILES 

ATTENTION: VACATIONERS VISITING THE MIAMI AREA 

ATTENTION: RESIDENTS OF SOUTH FLORIDA 

SOUND COMPONENTS, INC. is THE place for state of the art 
stereo. Some of our products include: 
LOUDSPEAKERS: Spendor BCII and BCIII, Audio Research 
Magneplanars. Quads, Magnepans, Allison, Bowers & Wil- 
kins, FMI including the J System, Gale, M&K sub -woofer, 
Dayton -Wright XG-8 Mk III, KLH CL -4, KEF 104, B&O, Acous- 
tat-X, Chartwells 

TURNTABLES: Linn-Sondek, The Michell Engineering Co. 

Transcriptors, B&0 3000 and 4002, Yamaha, Era, Fons 

PICKUPS AND TONEARMS: Ultimo DV38/20A, Denon 103- 
S and 103-C, Promethean, Ortofon, Fidelity Research, B&O 
MMC series, Sonus, SME, Audiocraft, KMAL, Grace 707. Stax 
UA7-M tonearms, Satin M-117, Dayton -Wright 535 In- 

franoise Cartridge pre-preamp, Levinson pre-preamps. Denon 

AU -320, Ortofon transformers, Hoffman transformers 
ELECTRONICS: Audio Research, Lecson, Quad, Ampzilla, 
Thaedra, Son of Ampzilla, Dayton -Wright, Paoli, Luxman, 
Naim, Genesis, Yamaha, B&O. Stax, Radford, Citation, Levin- 
son JC-2 

TAPE RECORDERS: Uher, Otari, Braun, B&O Beocord, Yamaha 
RECORDINGS: A range of selected British, French, and Ger- 
man pressings. Also, the Fulton, Sheffield, and Audio Lab 

discs. 

All of the above products are in stock and on demonstration 
in our 1100 sq. ft. showroom. 
HOURS: 10-6 Monday through Thursday & Saturday 

10-9 Friday 
We accept Bancamericard and Mastercharge. 
We ship mail order in continental U.S. prepaid. 
SOUND COMPONENTS. INC. 

2710 Ponce de Leon Boulevard 
Coral Gables, FL 33134 
Telephone: 305-446-1659 TWX 810-848-7627 
SUPERB PRODUCTS FOR THE DISCRIMINATING AUDIOPHILE 
AND MUSIC LOVER. 

WESTERN NEW YORK AUDIOPHILES 

THE STEREO EMPORIUM 

Visit our new, expanded facilities and experience the finest in 

audio components with the same personalized, honest service 

we have always maintained. 

AUDIO RESEARCH 

AMPZILLA-1G.A.S. 

QUATRE 

MAGNEPAN 

QUAD 

YAMAHA 

DENON 

GRADO SIGNATURE 

BANG & OLUFSEN 

GRACE 

SIAX 
BOWERS & WILKENS 

RTR 

SONUS 

WIN LABS 

TECHNICS 

MARK LEVINSON 

DUNLAP CLARKE 

MAGNEPLANAR 

DAHLOUIST 

FIDELITY RESEARCH 

EMT 

FORMULA FOUR 

HADCOCK ARM 

WIN LABS 

IMF 

M&K SOUND 

ONKYO 

LINN SONDEK 

KMAL 
CONNESSIEUR 

TRANSCRIPTORS 

CALL WRITE OR VISIT US TODAY. 

THE STEREO EMPORIUM 
3407 Delaware Ave. 

Buffalo, N.Y. 14217 
716-874-3372 

MAKING HIS MOVE - Mel Schilling. formerly of Willow 
Grove. Pa.. has taken his knowledge of music and sound 
to California, where he will continue to serve a select 
nationwide clientele devoted to ultra state-of-the-art stereo. 
All shipments prepaid and insured. Write or call 20929 
Ventura Blvd.. Woodland Hills Village. Woodland Hills. 
Calif. 91364. 12131 348-4600. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF HIALEAH, 6741 WEST 4TH AVE- 

NUE. HIALEAH FLORIDA 33012. 

" i4 ` e e 
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Page 
Lab 
Report 
The most definitive and 
comprehensive test report 
ever conducted on high 
powered audio amplifiers-re- 
printed from the prestigious English 
journal Hi-Fi For Pleasure The spiral 
bound, hard -cover report presents readable 
research data taken from exhaustive subjec- 
tive listening panel evaluations corrobor- 
ated by standard laboratory tests. Some of 
the products reviewed in this Spring '76 
report: 

Accuphase P250 Crown D150A 
BGW Model 250 Lux M6000 

Yamaha 81 
Mailed first class upon receipt of two dollars 
and your full address. 
Amplifier Reports, P.O. Box 3742, Dept. A 
Beverly Hills, Ca., 90212 

FINALLY! FM ANTENNA COMPARISONS under con- 
trolled laboratory conditions. Sensitivity and directivity pat- 
tern measurements for Finco FM -4G, FM -5, and FMSL-12, 
Winegard SC650, Channel Master 4408, JFD LPL -FMB and 
Finco TV antenna, all compared to comparably mounted fold- 
ed dipole. Also measurements of signal gains due to mast 
height and losses in various leading wires and signal split- 
ters. 

For the most detailed and quantitative tests yet published 
on FM antennas and other elements in the signal -gathering 

chain, send check or money order for $2.50 to: 

Electronic Design Lab 

California State University, Sacramento Foundation 

6000 J St. 

Sacramento, CA 95819 

QUEST OF PERFECTION. The one stop for all your audio 
needs, and associate psychedelic items. $6.00 for catalog 
redeemable. Audio Box A610-2 

PROF'L QUALITY E.M. SYNTHESIS kits, components, 
plans, etc. Send S A.S.E. fo'r free info, write now: CFR Associ- 
ates P.O.B F Newton N.N. 03858. "The oldest name is Sysn- 
tesis for the Serious Experimenter." 

OUR TA -1 TONEARM IMPROVES RECORD SOUND with 
low effective mass (<2.5 grams with most cartridges) and 

pivot friction (all pivots jeweled), optimum silicone damping, 

vertical pivots at record level, anti -skate bias, damped cueing, 

and low capacitance cables. Money -back guarantee. $149.00 
postpaid. JML Company, 39,000 Highway 128, Cloverdale, 
CA 95425. 

AUDIO PULSE DIGITAL DELAY SYSTEM: quantum step 
closer to the live experience. AUDIOCOM, Old Grennwich, 
Ct. 06870, (203) 637-3621. 
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FOR SALE FOR SALE FOR SALE 

N.Y. - Long Island 
Designatron is your 

franchised dealer for: 
Accuphase o ADC * Advent 

* Audio/Pulse * AKG* dbx 
Dahlquist * ESS * Infinity 

Harman/Kardon * JBL 
McIntosh o Ortofon * Revox 
* SME * Soundcraftsmen * 

Tandberg * Teac * Technics 
o Thorens * and more o 

We feature: 
* A $20,000 Quality Control 
and Precision Tuning Lab. 
* Expert advice. 

New Advent Stereo Receiver 
and New Audio Pulse Space 
Expander 
Al)C Accutrac Turntable 
260 Old Country Rd. 
Hicksville, N.Y. 11801 

(516) 822-5277 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF FAIR LAWN, 34-09 BROADWAY, FAIR 

LAWN, NEW JERSEY 07410 

ANNOUNCING THE NEW, EXPANDED DKL SOUND LAB 

A completely new approach to long distance/mail order sales 

of PERFECTIONIST AUDIO COMPONENTS. 

Featuring - 

A) A continual evaluation program of new products to main- 

tain a selection of only the finer audio components at several 

price levels. 

B) At your request, a complete WRITTEN LABORATORY 

128 CHECK-OUT and listening tests performed on your com- 

ponent purchase by the DKL LABORATORY, INCORPO- 

RATED. 

C) All items IN STOCK for immediate shipment; PRICES 

INCLUDE SHIPPING INSURANCE by surface TO ANY- 

WHERE in continental United States; air freight and foreign 

shipments also available. 

D) A wide selection of goods considered "STATE-OF-THE- 
ART" by leadirg audiophile authorities plus components 

judged "BEST SOUND PER DOLLAR" including: 
AUDIO RESEARCH DBX 

IMF (FRIED) PAOLI 

MAGNEPAN STAX 

REVOX KEITH MONKS (KMAL) 
DENON DKL CUSTOM PRODUCTS 

LUS AUDIO (LUXMAN) QUATRE 

LINN-SONDEK FULTON (FMI) 
DYNACO "HAND -TUNED" DECCA MKV 

DKL CUSTOM RABCO AMBIPHON 

BOW SHEFFIELD LABS 

DAMPENED SME- SOUNDCRAFTSMEN 

M&K SOUND (BOTTOM END) SUPEX 

TANNOY SONIC RESEARCH (SONUS) 

RTR INDUSTRIES 

"MANIE YOUR MUSIC COME ALIVE" 
THE DKL SOUND LAB SPECIALIZES IN COMPATIBLE COM- 

PONENT COMBIINATIONS OF EVERY DESCRIPTION DE- 

SIGNED TO MAXIMIZE THE SONIC POTENTIAL OF YOUR 

SOUND SYSTEM. CALL OR CORRESPOND WITH US WHEN 

YOU ARE READY TO UPGRADE. WE GIVE AUTHOR- 

ATATIVE EQUIPMENT RECOMMENDATIONS TO DRAMATI- 
CALLY INCREASE THE DEFINITION AND DETAIL OF 

YOUR PRESENT SYSTEM. 

DKL SOUND LAB 

OUR NEW SHOWROOM LOCATION: 

804 BURLINGTON AVE. 

(EAST WEST HWY (RT. 4101, 

JUST EAST OF GEORGIA AVE.) 

SILVER SPRING, MARYLAND 20910 
301-588-6257 

HOURS: MONDAY THRU FRIDAY 12 NOON-8P.M. 

SATURDAY 10 A.M.-6 P.M. 

CLOSED SUNDAY 

"WE MAKE YOUR MUSIC COME ALIVE" 

PALO ALTO, CALIFORNIA 

PROFESSIONAL RECORDING EQUIPMENT 

REVOX 

CROWN 

TANDBERG 

UHER 

SONY 

TEAC 

DBX 

WESTERN AUDIO IMPORTS 

2233 EL CAMINO REAL 

PALO ALTO, CALIFORNIA 94306 
(415) 321-0664 

LAMB 

SENNEISER 

BEYER 

AKG 

SHURE 

MB 

VEGA 

SHOP THE YELLOW PAGES OF AUDIO Comprehensive di- 

rectory to consumer as well as professional. Audio products 

and periodicals. Box 94-A Colmar, Pa., 18915. 

MARK LEVINSON DAYTON WRIGHT 

KEITH MONKS LINN SONDEK 

DAHLQUIST MAGNEPAN 

AMPZILLA THAEDRA 

POLK STAX 

FR MK 

ABSOLUTE SOUND 

ABSOLUTE SOUND 
ABSOLUTE SOUND 

SAE ESS 

FONS GALE 

RABCO GRACE 

DENON REVOX 

LUXMAN LESCON 

TANDBERG KOSS ESL 

DUNLAP CLARK SONY V-FET 

HARMAN KARDON SOUNDCRAFTSMAN 

ABSOLUTE SOUND - HIGH ACCURACY AUDIO COM- 

PONENTS 

(313) 527-2244 12400 Morang Detroit, Mich 48224 

(313) 549-7550 4354 N Woodward R.O., Mich. 48072 

USED AUDIO EQUIPMENT for sale. You name it, we have 

it, CHEAP! M. Michialov, 3154 Buckingham Pl. Glendale, Ca_ 

1213) 243-5677 or Audio Box 68-2 

MINT USED COMPONENTS: Audio Research Tympani Ill 

T 'M $600 Audio Research D75A $650. Decca 4RC $60, 

Dynaco PAT 4 $100. Thorens TO -124 w/audio & design are 

$250, Dynaco Stereo 80 $90, Bose 4401 $400. Ortofon 

SL15E $45, Citation 12 $225. Epicure 1 $525, Thorens TD 

125 ABMKII $300, Quad FM3 $215 (new), Quad 303 $215 

(new), ADC XLM MKII $50 (new). AR3A $250 pr., Marantz 

2240 $350, Sherwood S3300 $100, Audionics TL3OB 

$275 pr. Audionics TL50 $325 pr. QUALITY DEMOS 

W/WARRANTIES Hartley Concertmasters Jrs. $550 pr, 
Hartley Concertmasters w /24" woofers $1200 pr IMF 

TLS80 $1425 pr., Crown IC150 $225 Sound Advice, 536 

State Road, Emmaus Pa 18049 Mon, Tues., Thurs., Fn_ 12- 

9.30, Wed. 6-9.30. Sat 10-6 (215) 9674418 

L.P S. AND 8 -TRACK Million Dollar T V Promotions now at 

special prices Free catalog Electronics Express, P 0 Box 

212, Norwich, Ct 06360 

EXCLUSIVE FLORIDA DEALER FOR 

MARK LEVINSON AUDIO SYSTEMS 
Featuring the 

LNP-2 Professional Preamplifier 
JC-2 Straight -Line Preamplifier 
LNC-2 Crossover System 

JC-IAC and JC-IDC Pre -preamplifiers 
And the tri -amplified H.Q.D MONITOR SYSTEM 

SOUND COMPONENTS 
2710 Ponce de Leon Boulevard 

Coral Gables, Florida 33134 
(305) 4461659 

FREE KIND OF RECORD CLUB 

Discounts up to 73%, no "agree -to -purchase" obligations. 
All labels, Schwann catalog of thousands of titles; classical, 

pop, jazz, country, etc. Discount dividend certificates. News- 

letter; accessories; quick service. 100% iron -clad 
guarantees. Write for free details. 

dine DISCOUNT MUSIC CLUB, INC. DEPT. 14-1176 
650 Main Street. New Rochelle. N.Y. 10801 

CONN. AND WESTERN MASS.'S 

LARGEST STEREO DEALER 

ACCUPHASE 

AUDIO TECHNICA 

EPICURE 

DAHLOUIST 

AUDIONICS 

dB SYSTEMS 

CROWN 

QUATRE 

PHASE LINEAR 

SAE 

CITATION 

MARK LEVINSON 

SOONOCRAFTSMAN 

ESS 

MAGNEPLANAR 

MAGNEPAN 

THORENS 

TECHNICS 

Newington 
203-667-2277 

New Haven' 
203-787-0183 

Waterbury 
203-757-9296 

Stratford 
203-377-1771 

SME 

SUPEX 

ORTOFON 

FIDELITY RESEARCH 

REVOX 

"B&O 
TEAC 

TRANSCRIPTORS 

DBX 

BEYER 

STAX 

AKG 

NAKAMICHI 

SEQUERRA 

BURWEN 

'HARTLEY WOOFERS 

"QUAD 
"LUX 

& MORE 

FRED LOCKE STEREO 
Professional Products 

Division 
203-828-1124 

Orange 

203-795-0701 
Springfield, Mass. 

413-782-7111 

East Hartford 
203-528-9479 

'Greenwich 
203-637-5439 

'Avon 
203-678-1797 

' 'Fairfield 
203-366-5246 

New London 

203-443-1835 

CONNECTICUT: Yamaha, Advent, JBL, Bose, Citation, 
McIntosh, Tandberg, B&O. Harman/Kardon, Ortofon, Epicure, 
Design Acoustics. Will ship prepaid. Sounds Incredible, 226 
White St., Danbury, Conn. 06810. (203) 748-3889 
phone quotes only. 

BOSE SUPERSYSTEM $895 (2 pairs 901 II, ebony grilles. 

black stands) Call Bob 609-429-5091 (NJ I 

DON'T PAY THE HIGH MAIL ORDER PRICES, THIEVES 

WAREHOUSE OF DUMONT, 78 WASHINGTON AVENUE, DU - 

MONT, NEW JERSEY 07628 

AMPZILLA-THAEDRA 
SON OF AMPZILLA 

Sound Advice 536 State Road, Emmaus, Pa 18049 Hours 

Mon, Tues.. Thur, Fri, 12-9 30 Wed 6-930 Sat 10-6. 
(215) 967-4418 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF GAINESVILLE, 434 N W 13th STREET, 

GAINESVILLE. FLORIDA 32601 

BATTERY POWER PACKS: Special deep discharge battery 

gives longest life, light weight spill proof, low cost. For port- 

able PA's, rock groups, hams, etc. For full specs, write; PN 

Associates, 195A Mayhew, Walnut Creek, CA 94596. Dealer 

inquiries welcome. 

MILWAUKEE & WISCONSIN'S 
ONLY AUDIOPHILE DEALER 

Specialists in components by Oahlquist, Transcriptors, SAE, 

Nakamichi. Epicure, Bozak, Citation, Ohm, SME, Ampzilla. 

DBX, Infinity, Revox, RTR, Phase Linear, Quintessence, Ad- 

vent, Tandberg and over 50 others. Wisconsin's first Audio 

Research dealer with the complete product line on demon- 

stration. PLUS -one of the truly largest display of tape decks 

in the entire country. Over 130 machines on display. WACK 

ELECTRONICS INC. 5722 W. NORTH AVE. MILWAUKEE 

53208.414-442-3441 
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FOR SALE FOR SALE FOR SALE 
NEW GENERATION Crown Amplifiers, Cleanest, Smoothest 
sound ever produced - Crown D1200/HP1200, on demo 

only at Barclay Recording. 145 N. Narberth Ave., Narberth, Pa. 

19012. (215) 667-3048. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF JACKSONVILLE, 

1239 ARLINGTON ROAD & LONE STAR 

JACKSONVILLE FLORIDA. 32211 

LINCOLN - OMAHA 
-Dedicated To The Reproduction Of The Original Sound - 
Audio Research, Bang & Olufsen. Klipsch. Audionics, Radford, 
Renos, Linn Sondek, Crown, dbx, Sequerra and others.... 

AUDIO SYSTEMS & DESIGN 

5421 South 84th St., Lincoln, Nebr. 68516 (402) 489-9888 
4408 Capitol Avenue. Omaha, Nebr. 68131 (402) 556-7559 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF JACKSONVILLE 6078 OLD ST. AUGUSTINE 

ROAD, JACKSONVILLE FLORIDA 32217 

NORTHWEST AUDIOPHILES 
THE FINEST IN AUDIO COMPONENTS -Audio Research, 

Audionics, Beveridge. Cambridge, Celestion. Crown, Dahl- 

quist, Dayton Wright. Decca, Denon, Dunlap Clarke, Dynaco, 

Fidelity Research, Fulton, Formula 4. Gale, Grace, Hartley. 

Linn Sondek, Magnepan, Mark Levinson, Nakamichi, (Shari. 

Polk, Quad, Quatre, Ouintessence, Radford, Soundcraftsmen, 

Shure. Spender. Stax, Supex Tandberg, Technics, Yamaha and 

Custom Designed Superwoofers. HARTLEY ELECTRONICS 

AND THE TIN EAR STEREO CENTER, 1502 BUTTER- 

NUT, RICHLAND, WA. 99352 (509) 946-4459 until 8:00 

PM. then 946-1529. 

TEAC 33405, Sony MX -14, Akai 6X-380, AKG. EV, Shure 

mikes, stands and accessories $1700.00 617-383-1534. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF KNOXVILLE 

5710 KINGSTON PIKE KNOXVILLE TN 37919 

SAN DIEGO 

Audio Research, Fulton (FMI), Audio Pulse Time Delay, Bra- 

vura, KMAL Record Cleaning, Discwasher, ERA, Grace. Shure 

V15 -G. Mission Bay Audio, 4533 Mission Bay Drive, San 

Diego, Ca. 92109. 

SIGHT & SOUND LTD. 

Catering to the audiophile who desires the absolute in sound, 

equipment, service and professionalism. 

OUR LINES 

ADS, AKG, B&O, Bose, Crown, Dahlquist, DBX. Discwasher, 
Formula 4, GAS, Gately, Harman Kardon/Rabco, JBL, Linn 
Sondek/KMAL, Magnepan, McIntosh, Micro -Acoustics, M&K, 
Ortofon, Philips, Revox, Shure, Sonus, Soundcraftsmen, Stax, 
Switchcraft, Win, Yamaha. 

OUR STAFF 

Engineers, physicists, musicians, teachers -all devoted audi- 
ophiles dedicated to providing the epitome in experience, pa- 

tience and service. 

OUR LOCATION 

Campus Hills Shopping Center. Five miles northeast of Bel 

Air, Maryland 210104 on Route 22. Phone 1-301-838- 
2100. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF AURORA. 10218 EAST COLEFAX, AURORA 
COLORADO 80010 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 
WAREHOUSE OF PENSACOLA # 3, TOWN & COUNTRY 

PLAZA PENSACOLA. FLORIDA 32505 

EQUINOX EAST - Hear Fulton J's, Linn Sondek Grace, Fr. 

813 Hemphill, Ypsilanti, Mich. 48197; (313) 482-4801. 

STEREOPUS - Our current issue, # 4, now available. Re- 

views Koss Model One. IM Fried, R,Q; Levinson JC-Paragon, 

Stax and Audio General preamps, ESS Amts, Pioneer RT 

1050. Janis M-1 subwoofer, Sonus pickups, and much more! 

For # 1 thru # 4 send $10 ($12.50 first class and Canada) 
$12.50 foreign ($16 Air) P.O. Box 509, Shalimar, Fla. 

32579. 

DAHLQUIST DQ-1 OA. 2 months old. $650 714-862-3689. 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COM- 

PONENTS FROM CARSTON STUDIOS, NEW ENGLAND'S AU- 

DIO SUPERMARKET, ONE OF THE OLDEST MAIL ORDER 

FIRMS (EST. 1952) AND CERTAINLY ONE OF THE MOST RE- 

LIABLE. ALL ORDERS SHIPPED FROM STOCKED WARE- 

HOUSE. SEND FOR PRICE QUOTE AND PRICE LIST. CARSTON 

STUDIOS, OLD BROOKFIELD ROAD. DANBURY, CONN. 

06810 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF RIDGEWOOD, 25 GODWIN AVENUE, RIDGE - 

WOOD, NEW JERSEY 07450 

ACOUSTIC RESEARCH LST-2's 18 mos. old. Excellent con- 

dition, best offer. Call Wayne 609-667-1441 eves. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF TAMPA 

1531 SOUTH DALE MABRY, TAMPA, FLORIDA 33609 

MIDRANGE COMPRESSION DRIVER modification reduces 

distortion. 300% improvement over original mfg. specs. 

Write to ISI. 1200 Gough Street, San Francisco, California 

94109 

AKG, ALTIEC, BEYER, CROWN, DAHLOUIST, DBX, DECCA, 

INFINITY, KLH 9s. Koss, Nakamichi, Ortofon, PHASE LINEAR. 
PMI, REVOX, SAE Sennheiser, Sequerra, Sony, Stanton, Stan, 
Supex, TASCAM, Technics, Thorens, etc. 

HI-FI HAVEN 

28 Easton Ave. 

New Brunswick, N.J. 08901 
201-249-5130 

DON'T PAY THE HIGH MAIL ORDER PRICES. 
THIEVES WAREHOUSE OF FT. LAUDERDALE 3347 NORTW 

FEDERAL HIGHWAY, FT. LAUDERDALE, FLORIDA 33306. 

DYNA STEREO 70 MOD KIT. Tighter bass, improved tran- 
sient response, higher definition. Complete instructions, sche- 
matics, parts list, $5.00. With parts kit, including all new 
tubes, $58.00 all postpaid. Audio Designers, Box 122. Led 
yard, Conn. 06339. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 
THIEVES WAREHOUSE OF PLANTATION, 231 SOUTH STATE 
ROAD 7, PLANTATION, FLORIDA 33317. 

BIGGEST DISCOUNTS on audio - high -end components. 

Over 125 brands. Audio Unlimited, 466 Hawthorn, Sunny- 
vale, CA 94086 408/737-0828 evenings 

HONG KONG, TAIWAN, JAPAN, Asia Directory. World 
products information. Mail -orders, bulk -orders. Listings. Di- 
rectory and Information $1.00 today. World Trade Inquiries. 
Box 6224, Spokane, Wash. 99207. 

-OHIO AUDIO ENTHUSIASTS - 
Akron's AUDIO SYSTEMS -Audio Research Speakers and 

Electronics, Nakamichi, Magnapan, Linn Sondek, ADS, Orto - 

fon, Sonus, SAE Grace, Vestigel, Denon, Stax, Technics, and 

many other fine audio components. 2858 W. Market St., Ak- 
ron, Ohio 44313 216-864-4411. 

LYRIC HI -Fl 
1221 Lexungton Avenue 146 East Post Road 
New York. NY 10028 White Plains, NY 10601 
(212) 535-5710 (914) 949-7500 

EXCLUSIVE MANHATTAN AND WHITE PLAINS DEALER 
FOR MARK LEVINSON AUDIO SYSTEMS 
INVITES YOU TO LISTEN 

TO THE JC-2 STRAIGHT-LINE PREAMPLIFIER 

ALSO ON DISPLAY: 

THE LNP-2 PROFESSIONAL PREAMPLIFIER 
THE LNC-2 CROSSOVER SYSTEM 

THE JC-IAC AND JC-IDC PRE -PREAMPLIFIERS 

MARK LEVINSON AUDIO SYSTEMS AND LYRIC HI-FI 

TWO NAMES WORTH REMEMBERING 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 
WAREHOUSE OF WESTMINSTER, 2969 WEST 72ND AVE- 
NUE, WESTMINSTER, COLORADO 80030 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 
WAREHOUSE OF MACON, 1564 EISENHOWER PARKWAY, 
MACON, GEORGIA 31206 

r 
massachusetts 
tripod audio offers you advice 
on & demonstrations of the 
finest equipment available. our 
emphasis is on giving you the 
best sound/dollar value we can. 
our suppliers include... 
ampzilla dahlquist 
bang & olufsen thaedra 
allison yamaha A.D.S. 
nakamichi advent stax 
technics denon revox 
quintessence kenwood 
avid audio pulse decca 

tripod 
219 main street 
northampton 

audio 
(413) 584-6498 

SHOP AROUND - Listen to every speaker available - 
then come to Cyberacoustic Laboratory and hear RTR's New 

Direct Drive Electrostatic DR -1 speaker system at Phila- 

delphia's exclusive distributor - by appointment - 145 

N. Narberth Ave., Narberth, Pa. 19072. (215) 667-3048. 

SOUND ADVICE MAGAZINE - IN ITS THIRD ISSUE OF- 

FERS A CLASSICALLY SIMPLE MODIFICATION THAT ANY 

AUDIOPHILE CAN MAKE TO NOTICEABLY IMPROVE THE 

SOUND QUALITY OF ANY STEREO SYSTEM. WE'LL ALSO EX- 

AMINE THE HIGHLY TOUTED AUDIO RESEARCH D-150 AM- 
PLIFIER, THE PRESTIGIOUS MCINTOSH MC2205 AND THE 

THRESHOLD -A NEW, SUPERB SOUNDING 300 WATT PER 

CHANNEL CLASS A AMPLIFIER. AUDIOPHILES WILL ALSO 

BE STUNNED BY A NEW MODIFICATION KIT FOR THE DY - 

NACO PAS -3X THAT SWAMPS EVERY OTHER PRE AMP WE 

HAVE HEARD. FOR COMPARISON, WE LOOK AT THE PER- 

FORMANCE CHARACTERISTICS OF THE OB SYSTEMS, AU- 

DIO GENERAL, STAX, NAKAMICHI 610 AND ACE AUDIO. 

CARTRIDGE BUFFS WILL BE INTERESTED IN OUR COM- 

MENTS ON THE EMT XSO-15, JVC X-1, SUPER 900 SUPER. 

NAKAMICHI MC1000, FIDELITY RESEARCH FR -1, MKIII, 
SONUS BLUE AND RED AND GRADO G-1+. FOR THOSE 

MOVING COILS, YOU'LL NEED A STEP-UP DEVICE AND WE 
EVALUATE AND COMPARE 3 OF THE BEST: MEL SCHILL- 

ING'S MAS -1, QUATRE GAIN CELL DG -1 AND HUNTINGTON 

MICRO. WITH, WITH OUR FAVORITE THE DENON TRANS- 
FORMER. THERE'S ALSO THE LUXMAN PD -121 TURNTABLE 

AND A COMPARISON OF THE DAMPED GRACE G-940 WITH 
THE UNDAMPED G-707. FINALLY, THERE'S A THOROUGH 

EVALUATION OF THE MAGNEPLANAR TYMPANII 1-C LOUD- 

SPEAKER. SOUND ADVICE -FOUR ISSUES FOR $10 )$13 
FIRST CLASS; $15.00 FOREIGN -SENT AIRMAIL) SOUND AD- 

VICE 225 KEARNY STREET, SUITE 200M, SAN FRANCISCO, 

CALIFORNIA 94108. 

PORTLAND, OREGON 
HAWTHORNE STEREO 

An uncommon Hi-Fi store serving Portland for thirty years 

with the finest in products, service, and people. 

Audio Research Radford 
Quad Crown 
Audaire Harmon-Kardon 

Sony V-FET Yamaha 

Marantz McIntosh 
Dahlquist Magneplanar 
Beveridge Fulton 
Polk Advent 
Audionics Phase Linear 

Technics SME 

Grace Denon 

Mark Levinson Stax 

Nakamichi Fidelity Research 

G.A.S. Philips 
West: 8680 S.W. Canyon Rd.. Portland, Oregon 97225. 

East: 3580 S.E. Hawthorne Blvd., Portland, Oregon 97214. 
503-292-4401. 
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FOR SALE FOR SALE FOR SALE 

Nap lei 8Mtuial 
YOU'VE FOUND IT! 

Whether in person,by mail, or by phone, You will 
find that Natural Sound is the ultimate audio store. 
Scrupulous dealings, the widest selection on display, full 5 years parts and 
labor warranty, 5 year trade-in option, 5 sound rooms, free shipping, 
the most knowledgable advice! Dunlop/Clarke Lentek Mark Levinson 

Harman/Kardon Luxman Beverage 

ratU 1r 
These fine lines Radford Quad Great American Sound 
are some of Crown Rabco Fulton 
those on Revox Stax Fidelity Research 

U 
display; Nakamichi Otani Magnepan D B Systems 

401 Worcester Road (Route 9) Framingham, Ma. 01701 

(617) 879-3556 

DYNAMIC SPECIALTIES IS A WEST COAST STORE 

DEALING PRIMARILY IN USED AUDIO EQUIPMENT 

1. We sell and offer service for vintage tube equipment: 

Marantz, McIntosh, Citation, Quad, Scott, Fisher, Revox, Am- 

pex, etc. Also Audio Research, Futterman. 

2. We carry a wide range of used components, vintage and 

current. 

3. We also sell and demnnstrate certain new equipment: Ful- 

ton, Grace, Supex, F.R., Dahlquist. M&K Subwoofers. Con- 

noisseur, PARAGON AUDIO, ERA. 

4. We stock Telefunken, Mullard, Amperes, Genelux, G.E., 

Sylvania vacuum tubes. 

5. We are the exclusive dealer for PARAGON AUDIO vacuum 

tube electronics. Audition the new Model 10 High -Gain Wide 

Band tube preamplifier at out store. Phone for appointment. 

We Buy Sell Trade 
DYNAMIC SPECIALTIES 

2261 Spring Street 
Redwood City, CA 

94063 
415-364-6634 

MICHIGAN AREA AUDIOPHILES: Win Labs, Denon, Paoli, 

Ampzilla, Transcriptors, Magnepan, Fulton, KMAL, Linn Son- 

dek. Available at Equinox Systems, 1616) 457-2117 or Box 

333, Grandville, Michigan 49418. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF MOBILE # 2, 301 SOUTH CRAFT 

HIGHWAY, CHICKASAW, ALABAMA 36105 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF MIAMI, 1756 S.W. 8th STREET, # 201. 

MIA'AI. FLORIDA 33135 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF HOLLYWOOD. 5719 HOLLYW000 BOULE- 

VARD. HOLLYWOOD. FLORIDA 33021 

IMPROVE your Bose 901's comprehensive instructions 

55.00 Amrad Acoustics, Box 542 Jefferson, Georgia 30549. 

CROWN ES -224 electrostatic speakers - like new $1600. 
Owner 19161 332-2100. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF BILOXI, 441 PORTER AVENUE, BILOXI, 

MISSISSIPPI 39530 

STAX SRA-3S HEADPHONE AMPLIFIER. Mint, Magnetic 

and Aux, new $190. asking $120. Dan Cole. 1026 N 72nd 

Place. Scottsdale, Ariz 

SAVE ON SACRED COWS 

BOSE. JBL. SAE, Thorens. Philips. Over 50 Top Brands 

Write for quote - Answered in 24 hrs. SOUTHBOUND SOUND 

P.O. Box 52508 Atlanta. Georgia 30305 

CONTROL 1 - Signal Activated automatic power shut-off for 

Component Systems, $49.95. Electromedia Design, Inc.. Box 

26, Livingston, N.J. 07039. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF JACKSONVILLE NO 3, CEDAR HILLS SHOP- 

PING CENTER, 3716 BLANDING BLVD. JACKSONVILLE, 

FLORIDA 32210 

THE AUDIOPHILE, home of the renowned DB preamp, the 

little black boxes everyone has heard about and nobody's 

seen, is happy to help with your search for musical ex- 

cellence - offering products which, even if not the most 

widely known, provide musical honesty: Dayton -Wright loud- 

speaker, CM Labs amplifier, Dunlop -Clark, Fulton J. ERA, I.M. 

Fried, Power Research loudspeaker, Paoli, Quad - including 

the exciting new 405 amplifier. AID, Denon (expensive but 

excellent), Win Labs, KMAL, Revox, ADS, and 

the Feature of the Month 

the Promethean cartridge, obscure but offering exceptional 
clarity at only $95. Sales and service. 582 N. Frederick Ave., 

Gaithersburg, Md. 20760. (301) 948-2999. Ask for Gene, 

Bob, or Albert. 

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES 

WAREHOUSE OF CLEARWATER, 1502A GULF TO BAY 

BOULEVARD, CLEARWATER. FLORIDA 33515 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF BIRMINGHAM # 2. 203 SOUTH 

18TH STREET. BIRMINGHAM, ALABAMA 35233 

"THE AUDIO -FILE" is for audiophiles who are interested in 

buying, selling, and trading high -end equipment and/or the 

exchange of ideas and suggestions. 'The audio -File" is a sub- 

scriber -supported, monthly publication-professionally laid 

out-with classified ads from audiophiles all over the U.S. 

and Canada. "The audio-File"'s aim is to provide timely com- 

munications between private and commercial equipment sell- 

ers and buyers. We invite you to participate in our forum. 

Two free ads with each new subscription. $6 brings you 

twelve monthly issues via first-class mail. "The audio -File." 

P.O. Box 81043, San Diego, CA 92138. 

MISSOURI AUDIOPHILES 

Stan 

B&0 
Klipsch 

OCM time windows 

OHM Walsh speakers 

Rabco ST -6 & ST -7 

Advent including new receiver 

Quatre gain cell amps á speakers 

Yamaha including new B2 & C2 

Citation amps & preamps 

Nakamichi tape & electronics 

Joe Grado handmade cartridge 

Audio Pulse digital time delay 

Harman Kardon receivers & amps 

Fidelity Research moving coil 

And More 

Free shipping included 

Complete service department 

D & M SOUND 

10TH & BROADWAY 

COLUMBIA, MISSOURI 65201 

(314) 443-4016 

DYNAKITS, DYNASPEAKERS, SHURE, SME-lowest 
prices. FRIED LOUDSPEAKERS (not discounted). Perfectionist 
modifications. Underground HiFi Sales, 324c Broadwater 

Road, Arnold, Md. 21012. (301) 647-0919. 

DON'T PAY THE HIGH MAIL ORDER PRICES. 

THIEVES WAREHOUSE OF NORTH MIAMI BEACH. 1807 N.E. 

164TH STREET, MIAMI BEACH. FLORIDA 33162. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF PANAMA CITY, 5220 W HWY. 98, 

SUITE D, PANAMA CITY, FLA 32401. 

DON'T PAY THE HIGH MAIL ORDER PRICES 

THIEVES WAREHOUSE OF MONTGOMERY 

3386 NORMAN BRIDGE RD, MONTGOMERY, ALA. 36105 

LOOKING FOR THE ONE STEREO COMPONENT 

WHICH WILL DRAMATICALLY IMPROVE 
THE SOUND OF YOUR SYSTEM' 

COME IN AND LISTEN TO 

THE JC-2 STRAIGHT-LINE PREAMPLIFIER 

BY MARK LEVINSON AUDIO SYSTEMS 

AUDIO LAB 
146 French Street 
New Bruswick, New Jersey 08901 
12011 249-9191 

MINT CONDITION Technics SH -400 CD -4 Demodulator 

$85. Contact B.A. Moura, 417 Perkins Dr., Hayward, CA 

94541. 

QUEST OF PERFECTION the ultimate in audio. Send $1.00 
deductable for our full and complete listing. 635 S. Negley. 

Pittsburgh, Pennsylvania 15232. 

HOW TO: Install your car stereo and save money. Send 

$1.50 to G.A.S., 4419 John Marr Dr., Annandale, Va. 22003. 

AUDIOPHILES 
AUDIOPHILES 
AUDIOPHILES 

We are dedicated to offering you, the audiophile and music 

lover, the most sonically accurate conponents in every price 

range. All products are tested and include free shipping and 

insurance. Now is the time to write, call or visit Audio one. 

SPEAKERS Beveridge Electrostatic 
IMFried "H"/"M"/"R"/"Q" 
Dahlquist D11-10 

AEL (Rodgers) 

Audionics 

B&W 

DMC6 

KEF Drivers 
ELECTRONICS DB Systems Preamp 

Electro Research 

Modified Dynaco 

H-K/Citation 

Quintessence 

C/M Labs 

Schilling 
Paragon 

Quatre 

Paoli 

BGW 

ACE 

TURNTABLES Technics SP -10 Mkll 
Transcriptors 

Rabco ST -7 

Philips 

ERA 

TONEARMS Formula 4 

CARTRIDGES Win Labs 

Denon 

Sonus 

Supex 

Grace 

Stax 

Also prime used equipment such as Quad, Magnaplanar, Au- 

dio Research, Mark Levinson, Etc. 

AUDIO ONE 

AUDIO ONE 

AUDIO ONE 

Michigan's Original State of the Art Dealer 

Box 1001 

Birmingham, Michigan 48012 
313-646-6666 
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FOR SALE FOR SALE FOR SALE 
PALO ALTO, CALIFORNIA 

An important new store for Bay Area audiophiles -THE AU- 

DIBLE DIFFERENCE -is currently recommending: 
KOSS MODEL ONE and MODEL TWO electrostatic loud- 

speakers. Excellent bass. High power handling. Model One, 

$1075 ea. Model Two, $650 ea. 

DUNLAP CLARKE Dreadnaught power amplifiers. Stable, 

conservatively designed amps of extraordinary performance. 

Dreadnaught 500, $980. Dreadnaught 1000, $1500. 
SONEX TWO. Patented time -aligned design by Ed Long. Ex- 

ceptional midrange clarity and high -frequency definition. A 

perfectionist loudspeaker. $550. 
ARISTON and LINN SONDEK turntables. Belt drive. Superi- 

or suspension systems. $250 and $360. 
FR MK III. Fidelity Research's deluxe moving coil cartridge, 

now available. $200. FRT-4 transformer, $250. 
ROGERS LS3/5A. Legendary BBC mini -monitor. As good as 

its reputation. $215 ea. 

DECCA GOLD. The Decca has been tamed. Life -like sound. 

reasonable tracking. $150. 
DECCA TONEARM. New version of this classic damped 

arm. Now mounts easily on more turntables. $139. 
GRACE 9 series cartridges, from $80. Grace 707 low mass 

tonearm, $129. Grace 940 oil -damped, uni -pivot arm. $149. 
DECCA BRUSH. One million conductive bristles eliminate 

need for liquids and reduce static, $15. 

We also feature selected products from Celestina, Audionics, 

Supex, Lux, Sony, Yamaha and others. Coming soon: Dunlap 

Clarke preamp with built-in moving coil amp. 

Prepaid/insured shipment in U.S. and Canada. 

THE AUDIBLE DIFFERENCE 

435 Tasso, Palo Alto, California 94301 (415) 328-1081 
Note: Bill and Kerr. formerly of Greenwood Sound, invite 

their friends to visit them at The Audible Difference. 

AUDIO BREAKTHROUGHS 

Long Island's finest audio dealer offers you the world's most 

advanced and audio components. 

ELECTRONICS, Levinson JC-2 Preamp & LNC-2 Electron- 

ic Crossover G.A.S. (Ampzilla, son of Ampzilla, Thaedra & 

Thoebe) Paragon model 12 Preamp, Yamaha, AGI, D-8 sys- 

tems, preamp, sound concepts time delay. Luxman, Marantz 

prof. 

SPEAKERS, Koss model one, Magneplanar, Dahlquist, 

Fulton Model J. Spendor, B&W (0M-6) Polk. Janis woofer, 

M&K woofer. Kef speakers and drivers, AR pi series, B&O. 

Epicure, Yamaha. 

TURNTABLES & CARTRIDGES, Linn Sondek, Lux, For- 

mula 4 am, Technics, B&O. Transcriptors, Satin, A.D.C. Decca, 

Grado J.G. signature series. Denon. Supex, stax, Grace, SME, 

RAN. 
AUDIOPHILE RECORDS, Sheffield. M&K. Fulton, Audio 

Lab, Levinson, AR, B&O. 

Free delivery and installation in Long Island and New York 

City. 
AUDIO BREAKTHROUGHS 

1681 Northern Blvd. 

Manhasset, New York 11030 
(516) 627-7333 

AUDIO BREAKTHROUGHS 
Huntington 

129 Route 110 

Huntington Station, N.Y. 

WESTCHESTER, FAIRFIELD COUNTY 

THE LISTENING ROOM INC. 

590 Central Park Avenue 

Scarsdale, N.Y. 10583 

(914) 472-4558 
Cordially invites you to audition our fine line of equipment. 
DAHLOUIST 

AMPZILLA 

SON OF AMPZILLA 
THAEDRA 

SOUNDCRAFTSMAN 

M&K 
THORENS 

ADS BRAUN 

STAX 

DUNLAP CLARK 

QUAD E.L.S. 

BOZAK 

YAMAHA 
LUX 

B&O 
KEF 

ESS 

PHASE LINEAR 

DENON 

TANDBERG 

NAKAMICHI 

DAYTON WRIGHT 

JANIS 
GRACE 

AUDIO PULSE DIGITAL DELAY SYSTEM 

AUDITION FOR THE FIRST TIME 

LUX TUBE -TYPE MONAURAL POWER AMP & PRE -AMP 

LONG ISLAND'S NEWEST State of the Art Dealer. Purve- 

yors of Avid, Polk, Luxman, Fulton J's & E's & 80's, Koss 

Electrostatics, Quad 405, Quad ESL, IMF International profes- 
sional Mark IV monitors. Technics, Decca, Grace, Supex, ADC, 

Paoli, Infinity, Sonus, RTR. Bang & Olufsen, Onkyo. Hearing is 

Believing! And you can hear them ALL 

AUDIO DEN LTD. 

1320-34 Stony Brook Rd. 

516-751-3350 

SERVICES 
SOUND SENSATION. The Traveling Multimedia & Disco 

Light Show. We have the haddest-loudest-bassiest quad- 
raphonic sound system anywhere -12.000 watt light show. 

Sony -Pioneer -Technics 4 channel sound system -IT 
COOKS. Terry Parker. Box 43, Holland Patent. N.Y. 13354 

DYNACO, A -R, TRANSISTORS, REPAIRS BOARDS & units, 
speaker service. Send for prices & details: BEAR ELEC- 

TRONICS, 177-A Hillcrest Road, Mt. Vernon, N.Y. 10552. 

CROWN INTERNATIONAL 
Complete repair, overhaul, and rebuiding service for current 
and early model CROWN tape recorders. Used machines 
bought and sold. Techniarts, 8555 Fenton Street, Silver 
Spring, MD 20910. (3011 585-1118. 

ALL HI-FI SPEAKERS REPAIRED. Technical expertise has 

been acquired by servicing our customers four decades. AU- 

DIO SPEAKER TECHNICS, 281 CHURCH ST., NEW YORK, N.Y. 

10013 (212) 226-7781. 

AUDIO EQUIPMENT SERVICED The Stereo Workbench 
214-C Montauk Ave. New London, Conn. 06320 203-443- 
2282. 

COMPLETE CUSTOM RECORDING SERVICE - Record 

pressing, cassette duplication - editing - location record- 
ing. Omega Audio, 25520 Graham, Detroit, Mich. 48239. 

TAPE RECORDER HEADS re -lapped 515.00 ea. Removed 

from machine or stack. One day service. E. Maher, 5 Evans 

Place, Orinda, Calif. 94563 

CUSTOM RECORDING SERVICE, Tapes, discs, and cas- 

settes. Stereo and mono. Live and copies. Editing Mas- 
ters and pressings. High quality at reasonable rates. 

Joseph Giovanelli, Audio -Tech Laboratories, 2819 
Newkirk Ave., Brooklyn, N.Y. IN9-7134. 

STEREO MASTERS, RECORDS AND ALBUMS. Check our 

prices. Newest type high level cutting equipment featuring: 

Neumann VMS 70 Computer control lathe. Parametric Equal- 

ization, Dolby, DBX, and the new SX74 Cutting System by 

Neumann. Special package prices on pure vinyl album and 

single record production. 1000 45 RPM stereo singles 
$199.00 including mastering. 100 LP albums $325.00 in- 

cluding printed jackets. Write or call for brochure. A & R 

Record Manufacturing Corp., 902 N. Industrial Blvd., Dallas, 
Texas 75207. Toll Free 1-800-527-3260. 

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH 

QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND 

FOR SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC 

MASTERING. 469 Chestnut St., NASHVILLE TENNESSEE 
37203. 

QUADRAPHONIC, stereo and mono on location recording. 

Disc, reel, cassette, 8 -track. Quality recordings at reasonable 

rates. Phase -3 Motile Recordings, 1730 Paulson Drive, York 

PA 17402. 

STC (COLES) TWEETERS repaired for modest charge. New 
Tweeters 4001K (8 ohms) or G (15 ohms) available. 

Linear Research, 4500 South 56th Street, Lincoln, Nebr. 

68516 (402) 488-4569 

l BUY HI-FI 1 BAR HY-GAINcB 
COMPONENTS DYNACO DUAL 
THE MODERN KOSS SHURE 

WAY: V MANY OTHERS 

PHONE & 11AIL 
Call TOLL FREE or write for LOW PRICES 

800/854-7769 
800/472-1783 

Nationwide 

California 

MCK SALES 
250 N THOMAS, PO BOX 2100 

POMONA CA 91766 J 
RECORDS 

RECORD RATERS NEEDED. Receive NEW nationally re- 

leased LP's monthly to review. Pay nothing for the LP's, only 
small membership fee to cover shipping and handling. NEW 

WORLD ENTERPRISES, P.O. Boy 21, Dept. AR. Hollywood, 
Ca. 90028. 

RARE OUT OF PRINT Jazz & Popular Vocal LPs Sold by 

Auction. Free Lists. Leon Leavitt. 8241/4 North Las Palmas, 

Los Angeles. CA 90038. 

WHILE YOU WERE LOOKING for out -of -print records. you 

should've been looking for us. DISContinued, 216 N. Rose, 

Burbank, California 91505. 

SOUNDTRACKS/OC, JAll/PERSONALITY -- FREE 

NEWSLETTER! RTSA, 3700 S. Plaza Drive. Bldg F/211. 
Santa Ana, California 92704. 

IMPORTED ALBUMS - Impeccable pressings, low prices, 

catalog 50c Nelson Records. 7611 Knox, Mpls. Mn. 55423 

QUADRAPHONIC RECORDS AND TAPES - World's larg- 

est selection - all labels, over 1000 titles - at discount 
prices! For your free illustrated quad catalog, write: SOUND 

CONCEPTS, Box 654-C, Peoria, Illinois 61601. 

SOUNDTRACKS - JAZZ - POP. Vincent, Box 5202. Long 
Island City, N.Y. 11105. 

SHOW ALBUMS -Rare. Out of Print LP's. 52 page list 
50c Broadway/Hollywood Recordings Georgetown. Conn. 

06829. 

2,000 RECORDS 25 pages -Blues, Bluegrass, Cajum 
Fiddle. $1.00 gets catalog. Mailorder only. KANAWHA P.O. 

Box 267, Dayton, Ohio 45420. 

DISCOUNTS ON LP's, Tapes, Cutouts, Imports. Huge Cata- 

logs. One Dollar. Record Finder Services NERT, Box 268, 
Lawrence, Mass. 01842 

JAZZ, BLUES, ROCK. Out of Print LP's, 45's. Free Lists. Cra- 

zy Rhythms, 4 Newman Ave., Verona, N.J. 07044 

SOUNDTRACK RECORD ALBUMS -Mail Auction -Free 
List. Whalon, 2321A Hill, Redondo Beach, Calif. 90278. 

OLDIES - 45 RPM Original hits. Catalog 50c C&S Record 

Sales. Box 197, Wampsville, N.Y. 13163. 

RARE 78's. State Category. Record Lists. 3238 Stoddard, 
San Bernardino. CA 92405. 

CATALOGS. Broadcasts. soundtracks. Personalities of 
Thirties, Forties. Box 225, New York, N.Y. 10028 
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SPEAKERS BUSINESS 

BUILD YOUR OWN SPEAKER ENCLOSURES 

Portco Sound is now offering a unique and useful 

book for designing bass -reflex speaker enclosures. 

Bass -reflex enclosures are easy to build and will pro- 

vide years of listening enjoyment. This book has been 

prepared with the aid of an electronic computer and 

contains over 1500 designs. An illustrative example 

is included showing how to match space require- 

ments with the drivers to be used (any manu- 

facturer). Detailed drawings and specifications are in- 

cluded. Send $6.95 today. Ask for BASS -REFLEX EN- 

CLOSURE DESIGN DATA (stock 11417). Postpaid. 

Portco Sound 

P. 0. Box 06365 
Portland, Oregon 97206 

SAVE 50% build stereo speakers and save money. Send $1 

or new catalog and construction manual. Refundable. Speak 

erkit, Box 12A, Menomonie, Wi. 54751. 

SPEAKER KITS, loudspeakers and accessories. We have the 

best value for your money. Send today for our free catalog. 

SPEAKER WORLD, Box 1653, Marysville California 95901. 

Build stereo speakers and save money. Send Si for new 

catalog and construction manual. Refundable. Speakerkit, 

Box 12A, Menomonie, Wi. 54751" 

HIGH FIDELITY SPEAKERS REPAIRED 

AMPRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York, N.Y. 10010 

212-CH3-4812 

SPEAKER KITS, loudspeakers and accessories. We have the 

best value for your money. Send today for our free catalog. 

SPEAKER WORLD, Box 1653. Marysville California 95901. 

STC (COLES) TWEETERS repaired far modest charge. New 

Tweeters 4001K (8 ohms) or G (15 ohms) available. 

Linear Research, 4500 South 56th Street, Lincoln, Nebr. 

68516 (402) 488-4569 

SHORTWAVE 

HEAR POLICE FIRE Dispatchers. Catalogs show receivers; 

exclusive directories of "confidential" channels. Send '10c 

stamp. Communications, Box 56AÚ, Commack, New York 

11725. 

MISCELLANEOUS 

100 -CARD BIBLE GAME!!!! $1.00. ANYWHERE! BIBLE - 

GAMES, 5837 STEWART, SYLVANIA OHIO 43560. 

ATTENTION: LONG ISLAND AUDIOPHILES - Anyone in- 

terested in starting Hi-Fi Club please contact: Mike DeLuca 

516-585-4878 

RECORDING STUDIO ENGINEER CAREER?. 13c stamp to 

Attainment Research, Box 45333AU, Dallas, Texas 75245. 

FREE Pricelist, Global Seashells, Box 13288, Tampa, FL 

33681, book $2. 

FREE MAGAZINE featuring 450 books - natural health, gar- 

dening, occult, other interesting subjects. Provoker Press, 

Lakeshore Rd., St. Catharines 565, Ontario L2R 7C9 

EMBLEMS, quality patches, beautifully embroidered. Made 

to order from year design. Low cost, fast service. Free cata- 

log with design guide. DONALYN CREATIONS, Box 247 AU 

Cliff side Park, N.J. 07010. 

MUSICAL 
INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments. Catalog. 

Freeport Music, 11411 Mahan St.. W. Babylon. N.Y. 11704 

OPPORTUNITIES 

OUR PORTABLE DISCO SYSTEMS could make you rich. 

Earn 5150 night and more, playing records for parties, bars, 

weddings. Get in on one of the fastest growing best paying 

jobs. Free information 

American Audio 

103 Ohio Ave. 

Fremont, Ohio 43420 
419-334-3326 

MAKE BIG PROFITS INSTALLING NEW PATENTED MATV 

SYSTEMS. TRAINING AVAILABLE. P.O. BOX 809, BOYNTON 

BEACH, FLA. 33435. 

EARN MONEY. Become a Manager, Talent Scout or Agent. 

Work with Singers. Bands, Rock Groups. Write: Dept. AST, 

P.0 Box 443. Grand Central Sta., N Y., NY 10017 

DEALERS!! CONSUMERS!! 

Write for quotes on all medium and many High End lines. We 

need campus reps and people seriously interested in hi-fi to 

properly demonstrate a fantastic loudspeaker line. Liberal 

compensation for qualified individuals. Write: ATTN: Andy. 

1010 South Dunn St., Bloomington, Indiana 47401. (812) 

332-4252. 

$10.00 PROFIT on every S15.00 saint Write IPS, Box 371, 

Spring Lake, N.C. 28390 

MAKE $20,000.00 per year with your pickup truck, com- 

plete instructions $5.00. 

Parkcore Box 11286-A Memphis, Tennessee 38111. 

PLANS & KITS 
SCHEMATICS: Multiprojector tape -slide synchronizers, lap - 

dissolve systems, $5.50. With mixers compressors, preamps, 

$8.50. The Millers. 1896 Maywood, South Euclid, Ohio 

44121. 

BUILD A HIGH ACCURACY, monitor quality speaker for 

much less than comparable brand name speakers. Kit includes 

the KEF 8139 oval bass radiator, 8110 midrange, and T-27 

tweeter. Complete with wired second order Butterworth 

crossover at 350 and 3500 hertz, back plate, controls, and 

binding posts. Kit comes with one bass reflex and two trans- 

mission line plans. $265.00/pair. Separate Drivers: 8139- 

62., 8110-24., T27-15. To order or for more information: 

Accurate Sound, 1213 "M" Street, Lincoln, Nebraska 68508 

(402) 489-1218 

ELECTRIC FISH FEEDER. Simple construction. Plans $1 

Ghere Mfg., 256 South Florence, Wichita, KS 67209. 

TAPE RECORDINGS 

SONAR'S OPEN REEL TAPES. Duped one-to-one from the 

master. Quad and stereo; /,'h track; 71/2. 15 ips; 7". 101/2" 

reels. Highest quality anywhere! Sonar Records Corp., P.O. 

Box 455A, Kingsbridge Station, Bronx, NY 10463 

1/2 INCH VIDEO TAPE. $8.25 per hour on 7" reel. 

Low headwear 0.9 mil polyester. Free information. Oregon 

Magnetics. Box 13374A. Portland, Oregon 97213 

CABINETS 

QUALITY WOOD FURNITURE 

for your components in a wide selection of styles. Finished, 

unfinished, and kits. Sold in fine stores and direct. Send 20c 

for all new full color brochure. 

AUDIO ORIGINALS 

546 S. Meridian St. "A" 

Indianapolis, Ind. 46225 

TAPE & 
TAPE RECORDERS 

OPEN REEL prerecorded tapes. Catalog 50c. West Coast 

Tape Sales, P.O. Box 4323, Modesto, CA. 95352. 

TOIL MAXELL, MEMOREX, BASF, cassettes, reels. 

8 -tracks. Lowest prices, New, Guaranteed. FREE CATALOG. 

S & S Audio. P.O. Box 56039, Harwood Hts.. IL 60656. 

CUSTOMIZED TAPES, Jazz, Big -Band. Select standard 

tracks or available artists. Free catalog. 80 minute reel cas- 

sette or 8 -track. S8.00. Tapes Unlimited, Box 163. Ports- 

mouth, R.I. 02871 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER 

Box 4305B, Washington, D.C. 20012. 

MAXELL RECORDING TAPE. All widths. Lowest prices. 

N.A.B. Audio, Box 7. Ottawa. Illinois 61350. 

RENT OLDIES TAPES by year, over 100 songs per year. 

Free brochure. Rock 'n' Reel Rental, 4 Prescott Ave., Dix Hills, 

NY 11746 

WE WILL BEAT ANY price sheet on tapes in America. Fea- 

turing TDK, MAXELL, BASF and AMPEX. Tape World Interna- 

tional, Box 231, Butler, PA 16001. 

HIGH FIDELITY 

CONTROL I -AUTOMATIC SIGNAL ACTIVATED Shut 

Off far Hi-Fi components, $49.95. Details, ElectroMedia De- 

sign, Inc.. Box 26, Livingston, NJ 07039. 

PINK NOISE TAPES. Measure loudspeaker response ac- 

curately with a microphone and voltmeter. 1/3 octave bands 

f1dB 31.5Hz to 16KHz. 15 ips - $28 ppd. 11/2 ips - $23 

ppd. Both Yi" halftrack. Cassette available. Instructions in- 

cluded for stereo system or PA. application. STATEX. Audio 

Division, Box 5334-A San Antonio, Texas 78201. QUALITY 

PRODUCTS SINCE 1929. 

Hiss -s the Villian. &'LOST HIGHS" result from running tape 

on magnetized equipment. Now you can actually measure 

and eliminate damaging magnetic build-up. Standard 

Audiophile Han -D -Kit $34.25 Deluxe Professional Han -D -Kit 

$58.50 delivered in USA on prepaid orders. Ask for litera- 

ture and "Notes on Demagnetizing" ANNISCO 1103 N. 

Delaware, Indianapolis, Ind. 46202 Phone 317 637 9282. 

AUTO ACCESSORIES 

FUZZBUSTER POLICE RADAR DETECTORS. Latest Mod- 

el, big discount. Hughes Electronics, 45 Dunn Street, Ash- 

eville, N.C. 28806 

HELP WANTED 

BUSINESS MANAGER/PARTNER needed for small audio 

products manufacturing company relocating in S.F. Bay area. 

Should have M.B.A. degree or equivalent experience as man- 

ufacturing mgr, strong sales/marketing skills, and minimum 

investment capital. potential of $25K. Send resume to ad- 

dress: 

HAYNES Microelectronics 

Box 413 
625 Post St. 

S.F., CA 94109 

STEREO REPRESENTATIVES NEEDED!!! Sell 100 

brands!! Lowest Possible Prices!! Krasco - 623 Campbell 

Ave. West Haven, Connecticut. 06516 

CAMPUS REPRESENTATIVES wanted to sell name brand 

HI Fl components at discount prices in spare time. Write 

Sound Savings, 18506 N.E. 5th Ave., N. Miami Beach, Flor- 

ida 33179; 305-652-7610 
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HELP WANTED 
INTERNATIONAL TRAVEL ESCORT REPORT. All Ex- 
penses. Salary. Free Transportation. To Escort Groups World- 
wide. Complete Employment Guide. $5.00 (Satisfaction Guar- 
anteed) Escort, 1210-1 Howard Circle, Wheaton, III. 60187. 

WANTED TO 
BUY OR TRADE 

QUAD electrostatic speakers (any condition), electronics (in- 
cluding Model II). Mention I)west price. DMS, 1360 Lake 

Shore, No. 2202, Chicago, IL 60610. 

EUPHONICS semiconductor cartridge. State model, condi- 
tion, price. G. Minter, 9/77 Benson St., Toowong G. Australia 
4066 

Young - blind/handicapped man is looking to buy a reason- 
ably priced Teac 4070G or A4300 or other auto reverse 
tape deck. So turning of reels is not necessary. Send of- 
fers to - Harold P. Shaw, 625 Arlington, Greensboro, N.C. 
27406 

WANTED: JBL Model N1200 16 ohm Serial No. 4389. Rev. 

Burger, 28 W. Ash St., Three Oaks, Mi. 49128 

WANTED: KARLSON K -Coupler Enclosure Plans, will pay 

$20, N. Hicks, R3 Box 112-A. New Albany, Ind. 47150 

ONE ELECTRIC VOICE. Call collect (305) 931-5238. 

CASH FOR your unwanted LPs & reel to reel tapes. Records, 

Box 323, Hillburn, New York 10931. 

WANTED TO 
BUY OR TRADE 

Wanted: Two BOZAK B4000 Series Symphony speakers 
and Two Series B302A Concerto Speakers. State price and 

condition M. Colitz, Box 610038, N. Miami, Fla. 33161 

WANTED: WEBCOR Wire Recorder Model 80-1. New or 

used in working order. Scott R. McLean, Rt. 1 Box 215, Key- 

stone Heights, FL 32856 

RADIO PROGRAMS 

1930-1962 RADIO PROGRAMS, Reels, $1.00 hour! Cas- 

settes. $1.00 show! Mammoth catalog $1.25. AM TREA- 

SURES. Box 192 AU. Babylon. New York 11702. 

GOLDEN AGE RADIO - your best source for radio tapes. 

Box 25215-0, Portland. Oregon 97225. 

YESTERDAY'S RADIO PROGRAMS ON TAPE. Reels, Cas- 

settes. Fast -Reliable Service. Catalog $1.00 - refundable with 
first order. ADVENTURES, Box 4822-A, Inglewood, California 
90302. 

RENT RADIO SHOWS Make your own copies or just listen. 
Great way to build your collection reasonably. Catalog $1 re- 

fundable. OTR Rental, Box 1146, Livermore, Ca. 94550. 

OLD RADIO PROGRAMS, 2 Catalogs, Cassettes $1.59 
hour, Reels 4 Hours $5.00, Nostalgia Sounds, Box 3584, 
Santa Susana, Ca. 93063. 

OLD RADIO ON TAPE AND CASSETTES. THOUSANDS 

AVAILABLE, 6 HOURS $8.00. Immediate Service. Catalogue 
50c. Nostalgic Radio, Box 29K, Peoria, IL 61601. 

HELP! 
Anytime you have a 

question about your 
Audio subscription, AFFIX 
please include a 

mailing label to in- LABEL 
sure prompt service 
on your inquiry. HERE 

CHANGE 

OF ADDRESS 

If you're about to 
move, please let us 
know approximately 
four weeks before 
the move comes 
about. Or, if there is anything wrong with 
your current mailing label, please let us 
know on this form also. Simply affix your 
present label here, and carefully. print the 
updated information below. 

PLEASE HELP US TO SERVE 

YOU BETTER 

AUDIO MAGAZINE 

401 N. Broad Street Phila., Pa. 19108 

Name 
(Please Print) 

Company 

Address 

City State dip 
AU/11/76 

Audio 
Classified 
Ads 
Want to buy, trade or sell components? Want to offer or buy 
a service? Want a job in the audio field? Your ad belongs in 
Audio. Rates are low-results high. 

RATES: Commercial, 60e per word; situation wanted or non- 
commercial, 35d' per word. We reserve the right to determine 
classification as commercial or non-commercial. Payment must 
accompany all orders. 

Place your ad today! 

Send copy to: 
Audio Magazine 
401 N. Broad Street, 
Philadelphia, PA 19108 

Attn: Classified Dept. 
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PROFESSIONALS DISCUSS MARANTZ COMPONENTS 

"Marantz is just about the only 
component manufacturer around 
that's devoted to system interfacing: 
Sound engineers and audiophiles were invited to evaluate Marantz professional components, 
including the 3800 Preamp, the 510M Power Amp and the 150 Tuner. The following comments 
were taken from that taped discussion. 

The 3800 Preamp 
"When you build a phono preamp, you never 

know what you're going to plug it into. But the Marantz 
3800 can interface with the outside world. Whatever 
amplifier you hang on it won't affect the operation 
of the preamp one iota. The 3800 will drive any amp 
on the market - even the super amps:' 

"Let's say you use three Sony reel -to -reels with 
the nearest competitive preamp. You'd wipe out the 
bottom end. Not with the 3800. It'll actually drive 
a load as low as 1000 ohms at a reasonable level 
and maintain full frequency response:' 

"Until now you had to shell out over $1000 to 
accomplish that with a preamp. This unit goes for 
what ... $599.95*?" 

"Then there's the fact that the 3800 is virtually 
the quietest preamp going. Not only in specifications, 
but in perceived noise. Eight -tenths of a microvolt 
specified:' 

"Another thing about systems planning- the 3800 
has variable frequency turnover tone controls. 
Designed to complement both speakers and listeners. 
What that'll let you do is bring up a string bass and 
leave the viola alone:' 

"Or if you use the mie feature, like in a live 
recording, and you're playing your string guitar and 
you want that nice ring you hear in recordings. You 
just put the tone controls in the four kiloHertz posi- 
tion and run the treble control up and you've got it:' 

"It's just one of the most versatile preamps in 
the world. Not only does it include a full -process 
Dolby** Noise Reduction System, but also the tone 
controls can be used for tape equalizing" 

"Maybe you want to listen to something else 
while you're making tape copies. You just let one tape 
recorder talk to the other - one recorder is playing 
back and one is recording. And you can use the Dolby 
in that loop. Then you keep yourself entertained by 
listening to a regular FM or AM station at the same 
time. And the same preamp is available without 
Dolby for $100 less. That's the Marantz 3600:' 

The 510M Power Amp 
"This is a locomotive when it comes to power. 

Delivers 256 watts minimum continuous power per 
channel at 8 ohms with no more than 0.1% total 
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harmonic distortion and a power band of 20 Hz to 
20 kHz:' 

"The whole package is smaller. Heat dissipation is 
one reason why. That's where this baby really moves 
ahead ...Marantz has implemented a new method 
of heat dissipation. It's based on turbulent air flow:' 

"They call it a staggered finger heat dissipator. 
It was originally developed for the computer industry 
where they really have heat problems. What it does 
is break up the air flow. It's aero -dynamically 
designed to eliminate stratification and create vortices'.' 

"Efficiency can be up dramatically compared to 
a convection system. And you do it all in a smaller, 
lighter package:' 

"There's one competitive unit that weighs over 
140 pounds. The 510M weighs 43:' 

"It's got gain controls - two of them. Meter range 
switches with the advantage of not being part of the 
limiting circuit. And peak/overload indicators that 
are really sensitive to the fluctuations of line voltage:' 

The 150 Tuner 
"Biggest advantage to the Marantz 150 Tuner is 

the ease of tuning. You can go 60 to 80 kHz of detun- 
ing with little change in distortion or separation 
characteristics. Tuning's less critical because good 
performance is obtained over a wider segment of 
the pass band" 

"The Model 150, in stereo, performs for almost 
all conditions with FM distortion under 0.2%. In 
mono it's around 0.1%. And this is right down to 
test equipment residuals. You'd have to spend a lot 
of money for a tuner to match that:' 

"The 150's 18 -pole linear phase I. F. filters give 
you this excellent performance and long-term stability 
of alignment. It'll be right -on five years from now 
without alignment:' 

"I'd go so far as to say it exceeds the performance 
of the original Marantz 10B and the 10B was the 
ultimate tuner in my estimation:' 

"Gives performance so high in quality that if 
there's a problem with the signal you tend to question 
the source, not the tuner:' 

"Phase lock loop. Of course. Even with multipath 
and antenna problems shown on the oscilloscope, 
it sounds cleaner than virtually any tuner around:' 

"All this is accomplished through the use of the 
linear phase I.F. filter system -a system composed 
of three filter blocks of four poles and one block of 
six poles. Eighteen poles in all:' 

"Of course, we can't forget the five gang front 
end with dual gate MOSFET RF amplifier and mixer. 
Gives the best image and spurious rejection I know 
of, combined with the best available sensitivity:' 

The Marantz 3800 Preámp, 510M Power Amp 
and 150 Tuner are just part of the exciting Marantz 
component line. Prices start as low as $199.95.* 
Each reflects the technical expertise and engineering 
excellence that has made Marantz the choice of 
professionals world-wide. Stop by your local dealer 
and see the exciting Marantz line. Or send for a 
free catalog. 

Marantz. Ask an expert. 

Vlle sound better. 

*Suggested list price. Actual selling price at dealer's discretion **TM Dolby 
Labs, Inc. ©1976 Marantz Co., Inc., a subsidiary of Superscope, Inc., 
20525 Nordhoff St., Chatsworth, CA 91311. Prices and models subject to change 
without notice. Consult the Yellow Pages for your nearest Marantz dealer. 
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3 you hear is true. 

ed [at the 
al of distor- 

. channel [mini- 
Jhms from 20-20,OOC 

more than 0.1% Total 
Distortion. The corn- 

, dry used to achieve this rating 
atures exceptioral stability 

characteristics: a paralleled OCL 
direct -coupled output configura- 
tion...twin 15,0000 filter capaci- 
tors...and a zener regulated sec- 
ondarÿ power supply. 

It has all the controls you need for 

fully flexible centralized operation: 
5 -position Mode switch, 6 -position 
Selector switch, 8 -position Speaker 
switch. Two Tape Monitor circuits 
[with a two-way, inter -deck dubbing 
capability]. Front -panel Mic Input 
and Mixing, with afrequency re- 

sponse suitable for use with a pro- 
fessional caliber microphone. And 
a Main-In/Pre-Out switch, which al- 
lows independent usage of the 

main amplifier sec'ion. The S9910 

can accommodate three speaker 
groupings, two turntables, three tape 
decks and any auxiliary 
equipment. 

It has State -of -the -Art tuner specs: an 

IHF FM Sensitive*.y rating of 9.84 dBf 

[1.4V]. A four -ganged tuning 
capacitor and dual -gate MOS FET's 

provide superior image rejection 
and spurious response rejection 
with minimal cross modulation. The 
newly developed digital detector 
system utilizes no tuned circuits and 
never requires alignment. 

The Ceramic FM IF Filters are 

matched for optimal phase linearity. 

The Phase Lock Loop integrated 

circuitry in the multiplex decoder 
improves separation and SCA re- 

jection, while limiting distortion. 

It has all the features you need for 

the purest sound: Loudness 
Compensation, Hi -Filter and Sub- 
sonic Filter; precision detented 
Bass, Midrange and Treble controls 
[each with exceptional variance 
characteristics]; and a master Tone 

Defeat switch, for instant reference 
to flat response. Switchable FM 

Stereo Only and FM Muting. Dual 
Tuning Meters. And a Positune' In- 

dicator LED, which visually signals 
perfect tuning. 

It has switchable FM Deemphasis 
[25/.1 sec. and 75µsec.], to accom- 
modate an outboard noise reduction 
unit. A built-in Ambience Retrieval 
System [A.R.S.] which recovers and 

utilizes the frequently "hidden" am- 
bient material found in conventional 
stereo recordings and derives an ef- 

fective 4 -channel sound from any 

stereo source. 

It has plug-in driver boards [to facili- 
tate servicing], which feature an 

I.C. differential amplifier input for 
stable operation. 

It has relay speaker protection cir- 
cuitry which automatically disen- 
gages,your speakers if a potential- 
ly damaging situation arises. 

It has everything we've mentioned. 
It has some features we haven't 
mentioned. 

Best of all, it has a price of 
less than $700.* 

Sherwood Electronic 
Laboratories, Inc. 
4300 North California Avenue 
Chicago, Illinois 60618 

SHERWOO 
Everything you hear is 

rD 
ue. 

.The value shown is for informational purposes only 
The actual resale price will be set by the individual 
Sherwood Dealer at his option The cabinet shown 
is constructed of select plywood with a walnut 
veneer covering. 
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