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BACK TALK. 

Part of the pleasure you enjoy seated in front of Jensen System Series 500 
Speakers actually comes from the back of the speakers. A rear -firing high 
frequency driver augments the already full sound of these System Series 
Speakers. This multi -directional tweeter system is one of the many con- 
cepts that reflect our commitment to reproduce a pure, uncensored virgin 
sound. Listen to the Jensen System Series Speakers at finer audio shops. 
For more information and dealer locations, call 800-323-0707. 

JENSEN 
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Someone who's a Wonder 
thinks AD -X is extraordinary. 

As far as Stevie Wonder is concerned, you 
the only thing that's normal about TDK ton 
AD -X is its bias. Otherwise AD -X is AD - 
extraordinary. 

AD -X is engineered to re- 
cord and play back in the normal 
bias/EQ position. It's compati- 
ble with any cassette deck, 
delivering a wider dynamic 
range with far less distortion 
than ever before. Extraordinary 

Stevie also knows that 
even at higher recording 
levels, the increased 
headroom in AD -X 
handles strong sig- 
nals easily without 
over -saturation. 
Extraordinary. 

But, it's wher - 

(or Stevie) press the playback but - 
that the superior quality of TDK 
X becomes demonstrably clear. The 

brilliance you hear, resulting from 
the higher MOL and lower bias 

noise, will make it difficult for 
you to believe how much 

rte_ AD -X "improves" your 
deck. Extraordinary. 

Of course, there's 
a solid reason why 
AD -X performs so 

brilliantly. lt's TDK's 
Super Avilyn technol- 

1 ogy at work. You see, 

4 
l AD -X is the first 
1 normal bias audio 

cassette to use 
TDK's Avilyn 
magnetic par- 

ticle-based on the same formulation 
that's made TDK the leader in audio and 
video tape technology. 

Another advantage about AD -X 
is the housing it comes in. It's TDK's 
Laboratory Standard Mechanism, and 
it's protected by TDK's lifetime war- 
ranty. Extraordinary. 

When you add it all up, what TDK 
AD -X gives you is the ideal audio cas- 
sette for all-round personal entertain- 
ment suitable for any cassette player. 
That's why Stevie Wonder chose TDK 
before we chose him. This, too, is 
extraordinary. 

DK. 
THE MACHINE FOR YOUR MACHINE 
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Paradox. 
Quad products incorporate 

the same traditional values of 
engineering and craftsmanship 
which have made early Quad 
products collectors items. 

Quad products incorporate 
innovative ideas which put them 
ahead of their time and set 
standards for the industry, 

Paradoxical? Not if you think 
about it. Quad is designed and 

Quad 405 Power 
Amplifier - with current 
dumping, an ingenious 
circuit developed by 
Quad using feed - 
forward techniques, 
the merit of which 
is now widely 
recognized 

manufactured by a company 
which for 45 years has been 
unremittingly devoted to the 
cause of excellence in music 
reproduction, a company in 
which respect for tradition 
and a quest for improvement 
go hand in hand to produce 
products which represent an 
investment in musical 
enjoyment. 

Quad ESL 63 Electrostatic Loudspeaker - 
successor to the legendary Quad Electrostatic, 
uses concentric annular electrodes fed via 
a sequential delay line to produce a sound 

pressure pattern which 
approximates to that of an 
ideal point source. 

IJ!IiiIIIII!!II!llhIiIIi' 

Quad FM4 Tuner - 
superb ergonomics 
and a level of 
performance limited 
only by the quality 
of the incoming signal. 1'~ 

71 ci, 

1 
vl 

m I 

_ 

Quad 44 Preamplifier - uses a system of modular 
inputs to permit the owner to tailor the system to 
his own needs and tone controls which enable 
more enjoyment to be obtained from more records. 

Music systems for thinking people 
For further information on Quad products and a list of 

authorized dealers please write to: 
QUAD In Canada: 
425 Sherman Avenue May Audio Marketing Ltée, Ltd. 
Palo Alto, California 94306 Longueuil, Quebec J4G 1P8 

QUAD* 
for the closest approach to the original sound 
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After breaking ground in so mañy other areas, we 
thought it was about time. 

So we put the challenge to our engineers: Create 
car audio that performs up to the standards of JVC home 
audio. And create they did. 

You'll appreciate their skills the moment you 
switch on FM. The music cones through remarkably 
clean and undistorted. 

Tapes. too, take on the brilliant, virtually noiseless 
sound of a home system. Compliments of metal tape 
compatibility and Dolby* noise reduction. 

You want power? There's enough wattage to turn 
your car's in:erior into a concert hall. Along with speakers 
built to handle it with ease. 

1 

To help keep your eyes on the road, we offer 
features like Automatic S:alion Scan and Seek tuning. 
Auto -reverse. Even Music S:an which finds your ;aped 
selections automatically. 

02Ye 

But to fully grasp new extraordinary JVC car audio 
really is, you've got to hear it. And you 
can do just that at selected JVC dealers 
and cox audio specialists. 

'Dolby is a registered trademark of Dolby Laboratories. 

JVC COMPANY OF AMERICA 
Home Entertainment Division 

41 Slater Drive, Elmwcod Park, VJ 07407 
JVC CANADA INC., Scarboroi gh, Ont. 



AUDIO ETC 
EDWARD TATNALL CANBY 

WAS PHASE THE ANSWER? 
Two continuing items this time 
around: The Stereophoner of 
Dr. Hermann Scherchen, and 

more fun & games with Technics' Stu- 
dio Collection. 

Things are seldom what they seem, 
observed Gilbert & Sullivan a century 
ago, adding that, all too often, 
skimmed milk masquerades as cream. 
Can mono masquerade as stereo? In 

the 1950s could an enhanced mono, 
two channels derived from one, be tak- 
en as a serious popular challenge to 
the then complexities of true stereo, 
with two of everything? 

Indeed it could and Dr. Scherchen's 
Stereophoner was not the only try, then 
or since, towards a mono -derived di- 
mensional soundspace in audio repro- 
duction for a big improvement over the 
point -source beaming of sound from a 
single loudspeaker, most people's 
only audio experience before stereo. 
As per my May account, an impressive 
variety of European listeners "raved" 
over the novel effect of Scherchen's 
realistic spread of sound. His device 
was perhaps unique in having behind 
it such an energetic and famous, even 
awesome, promotor during its brief 
success. 

I left the Stereophoner in May at the 
point of its somewhat sensational melt- 
down in my kitchen, filling the place 
with noxious fumes, running red rivers 
of hideous potting gunk to reveal at 
last the inner components of this pecu- 
liarly elementary gadget. Inside the 
small metal cube there could only be a 
handful of parts of the sort that were 
standard in the 1950s. Maybe even 
none at all? Just an illusion, a sleight of 
ear? Possible but not probable. Dr. S. 

could hardly have gotten away with 
that, if indeed he wanted to. 

Inside the de -potted box I found 
only three components and a bit of 
wire. One leg of the mono input (15 
ohms) did in fact run straight through, 
a solid ground to the metal case and 
maybe the nearest water pipe. No 
floating grounds in those days. (If I am 
right, most early stereo used the same 
sort of common ground for both chan- 
nels.) The other input leg, "plus," went 
to the business elements, a pot or 
rheostat marked 50 ohms, a small un- 
marked electrolytic "condenser" (ca- 
pacitor), aluminum clad, and a choke 
coil with a laminated iron core, this last 

covered with dense varnish as well as 
potting gunk. That was it. 

My cooperative technician friend in 
San Francisco, working at Pacific Ster- 
eo, took one look at the mangled mess 
I sent out to him and pronounced him- 
self "aghast." But he wasn't about to 
leave it at that. He immediately reas- 
sembled the Stereophoner (minus 
gunk) and, without measuring any- 
thing, set it to work. Good man! Listen 
first. That's the attitude I like. "Gad- 
zooks!" he exclaimed, and made this 
further comment: "It does indeed pro- 
vide a convincing bass -right, treble - 
left early fake -stereo image. Could be 
quite nice to listen to." This from a man 
who has heard a million stereo sys- 
tems of much more recent date. Might 
the sound have seemed even better 
for listeners in the late 1950s? I should 
think so. 

He found it surprising that the Ster- 
eophoner worked at all after so long, 
plus my enforced meltdown. Good, 
British quality components. Even so, it 

was clear to him, as it may be to you, 
that the Stereophoner with one unex- 
plained exception was nothing but a 
simple crossover circuit, much like 
thousands still used today in more 
modest two-way speaker systems. In- 
stead of applying the crossover to 
woofer and tweeter in one speaker 
box, it merely sent its pair of signals 

right and left to spaced -out speakers. 
Such a lot of fuss over nothing! 

The "minus" mono input being 
ground, the other leg was divided. The 
choke coil sent bass towards the "R" 
output, while the capacitor and resist- 
ance in series delivered highs to the 
"L" output. My friend's meters zeroed 
in at an 800 -Hz crossover. The slope 
each way was mild, at 6 dB or less. 
Nothing special at all. The variable pot, 
he said, served for balance, to attenu- 
ate the highs as desired. 

But to his report he added one very 
significant item: "Does not keep good 
phase relationships." He wrote this 
first as a criticism, which would surely 
apply to any speaker crossover of the 
usual sort. Then he did a double take. 
As I did too, reading him. 

Phasing! There, by golly, might be 
Dr. Scherchen's secret, neatly buried 
in potting gunk. For is not phasing, 
between several channels of info, one 
of the major creators of audio direc- 
tionality and spatial illusion? We 
should not forget that the entire corpus 
of matrix four -channel coding and de- 
coding had to do with highly subtle 
matters of phasing. Phasing, too, is of 
the essence in genuine live two -eared 
soundspace. If that simple crossover 
circuit was inaccurate in the phasing 
of its derived left and right channels, 
might its designers have so intended? 

6 Illustration: Cameron Wasson AUDIO/JULY 1982 



...and then came 
Super Feedforward. 

Not many years ago a "high 
fidelity" amplifier delivered 5 watts 
with 5% harmonic distortion.Taday, 
distortion levels of 0.05% -or even 
0.005%- in amplifiers with hundreds 
of watts and a much wider frequency 
range are almost routine. 

Reducing harmonic distortion 
has usually been achieved by using 
negative feedback. But too much 
negative feedback can introduce a 
new kind of distortion,TIM (Transient 
Intermodulation Distortion) that audi- 
bly degrades the musical sound. 

To reduce TIM and other forms of 
residual distortion, Sansui developed 
its DD/DC (Diamond Differential/ 

r+. 

-1. I. I. I. I. 

1Ú2.i: 4 

Direct Current) drive circuit.Then, to 
eliminate the remaining vestiges of 
high-level, high -frequency distortion 
in the amplifier's output stage, Sansui 
engineers perfected a unique circuit 
which, though proposed years ago, 
has now been realized in a practical 
amplifier design. Super Feedforward, 
the new Sansui technique, takes the 
leftover distortion products present in 
even an optimally -designed amplifier, 
feeds them to a separate, error cor- 
recting circuit that reverses their polar- 
ity, then combines them so they cancel 
themselves out against the regular 
audio signal. What's left is only the 
music, with not a trace of distortion. 

Sc ,. moo 

y,br OV/cl11 1 1 1 
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J 

While Super Feedforward circuitry 
puts Sansui's AU -D 11 and AU -D 9 
amplifiers in a class by themselves, 
all cur amplifiers are renowned for 
their musicality, versatility, and respect 
for human engineering. Add a match- 
ing TU tuner to any of Sansui's AU 
amplifiers and you'll appreciate the 
difference 35 years of Sansui dedi- 
cation to sound purity can produce. 

For the name of the nearest 
audio specialist who carries the 
AU -D 11 and AU -D 9 or other fine 
components in Sansui's extensive 
line of high fidelity products, write: 
Sansui Electronics Corp.,1250 Valley 
Brook Avenue, Lyndhurst, NJ 07071. 
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Get more out 
of your system 
by investing 
less in it. 

tINPUT o 
Introducing 
the Kenwood Basic 
MI Power Amplifier and the 
CI Control Amplifier. 

Together they can make your 
system perform like never before. 

. Because Kenwood has engi- 
neered a way to deliver high power 
without the heat that can distort 
sound quality. 

It's called Dynamic Linear Drive. 
And it's a Kenwood exclusive designed to analyze 

the size of the input signal and then switch cn 
the appropriate amp, high or low, with no signal 
dropout. Since the high power amp is only am when 
needed, much less heat is generated. 

At 105 watts per channel' we think the Basic 
MI and Cl is one of the most sophisticated 
dual amplifier systems available today. 

But, best of all, by investing less in our 
Basic M1 and CI amp, you'll have more 
to spend on the rest of your system. 
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For the Kenwood Audio Purist Dealer nearest you write: 
Kenwood Audio Purist P.O. Box 6213, Carson, CA 90749 

'minimum KMS, both channels driven at 8 ohms from 20 Ilz to 20 k Iz 

with no more than 0.005% total harmonic distortion. 

a 

OUTPUT 

Scherchen's Stereophoner, 
with one exception, was 
nothing more than a 
simple crossover circuit, 
much like those used 
today. 

Might they deliberately have designed 
in a phase inconsistency, to give an 
illusion of depth? And a species of 
directionality over and beyond the sim- 
ple volume contrasts of lows empha- 
sized on one side and highs on the 
other? And so the plot thickens. 

I began to describe all this to my 
neighbor, whose mind works at the 
speed of light. I had no sooner got the 
word "crossover" out of my mouth than 
he bellowed "PHASING!" Instanta- 
neous perception. He wouldn't stop for 
10 minutes. Of course it must be the 
phasing, and he told me why in enor- 
mous detail. 

So you see, maybe old Dr. Scher- 
chen was not as simple-minded as you 
thought. Maybe the skimmed milk was 
cream? And all those authoritative 
1950s listeners were not as gullible as 
they appear to be. There is indeed 
something tricky in this Stereophoner 
that no doubt accounts for its unusual 
impact as much as Dr. Scherchen's 
backing and the then rudimentary 
state of commercial true stereo. 

Even if I were to give you the exact 
values for those three components, I 

suspect that you would not have a 
Stereophoner. (The pot was 50 ohms, 
the capacitor estimated at around 10 
µF at 50 volts, the coil unmeasured- 
but if you know how, you could easily 
derive an 800 -Hz crossover circuit of 
the same sort.) However, I would not 
want to try to analyze that phasing in- 
consistency's effect on the sound. 
That, surely, was Dr. Scherchen's spe- 
cial ingredient. The original specs may 
exist somewhere, at Gravesano or per- 
haps in the files of the British -licensed 
firm which manufactured the 1959 
"Symphony" line of hi-fi. Or you can 
dial Dr. Scherchen in Heaven. Betcha 
he won't tell you a thing, though. 

Inever did think I'd get to try all of 
Technics' Studio Collection simul- 
taneously, and I haven't yet. But I 

have used the speakers long enough 
to know their smooth, shiny sound and 
to note that their angular distribution to 
the sides is not quite as broad as I 

would like for walk -around stereo. But 
my biggest fun has been with the ST - 
S8 quartz synthesizer AM/FM tuner 
and, of course, the quartz direct -drive 
linear turntable described in January. 
(There are other lesser models using 

8 



Phasing might be 
Scherchen's secret 
ingredient in the 
Stereophoner, one extra bit 
which made convincing 
stereo out of mono signals. 

the same linear drive principle.) I con- 
tinue to be amazed at how faultlessly 
this table performs, considering the 
once -insoluble complexity of a side- 
wise -driven arm tracking an irregular 
spiral groove. And I am glad to note 
that its special Technics cartridge is 
now congruent with a number of other 
makes, including an Audio-Technica 
and an adaptation of the Shure V-15 
Type IV. Please, let's keep our hard 
won compatibility! 

I caught the Technics table off -base 
only once, and it was all this mag's 
fault. The machine is so foolproof that 
without a thought I pulled out our Bob 
Carver insert record and put it on the 
table, closed the lid, and pushed the 
start. Phew! The arm moved inwards, 
dropped down-and played all four 
corners of the square, flopping wildly 
up and down and sidewise; I frantically 
pressed everything in sight, but these 
automatics move at their own majestic 
pace and it took many disastrous sec- 
onds to stop the thing. But the experi- 
ence was useful. No damage to arm, 
cartridge or stylus. Some systems real- 
ly can take it, miniaturized or not. 

As for the Technics tuner, it is the 
first of the new breed with which I have 
become really intimate and it has been 
an experience. I began, first, with a 

useful comparison, my earlier Pioneer 
TX -9500 II, an excellent late represen- 
tative of the traditional tuner with the 
familiar dial and tuning knob, plus me- 
ters for signal strength and channel 
center. Give the TX -9500 II knob a spin 
and it runs the whole length of the dial; 
mark your preferred stations where 
they fall, all in numerical order. This 
tuner has two degrees of muting and 
with the strongest I still could pick up 
some 43 FM stations with my roof an- 
tenna pointing SSW towards New York 
100 miles away. With less muting, and 
more fuzz, I counted well over 50. 

There's a sort of dial on the Tech- 
nics, so small you can hardly see it, 

but no tuning knob. Only micro -touch 
buttons with memory, two stations on 
each button, short -push and long - 
push, which have to be programmed 
in, to your choice, in any old order and 
either FM or AM. You can make a hid- 
eous jumble, dialwise, or even tune 

them all to the SAME station. Crazy 
and wonderful. But with all those fre- 
quencies to remember, it is common 

sense to program in numerical order, 
the tiny dial serving as a rough indica- 
tor of where you are via little red LEDs. 
Even this isn't too easy, because the 
16 tunable channels are staggered 
over those eight buttons, channels 1 

and 9, 2 and 10 and so on, a short 
push for the lower number, long push 
for the higher. It's zigzag at best, and I 

ended up tuning both channels to the 
same station, in case I mis -pushed. 

Moreover, the fancy memory button 
also has two modes, short -push and 
long, the latter going into automatic 
scan, erasing EVERYTHING and set- 
ting up its own array of stations which, 
of course, are merely the loudest ones 
around. I don't know how many times I 

erased my entire selection because, 
trying to push lóng with one hand and 
short with the other, I got them mixed 
up. It's like driving your first time with a 
manual -shift transmission. 

But I enjoyed the main tuning but- 
tons, one for up and one for down or 
left and right. These also are short - 

push and long. The short tunes step 
bystep, frequency by frequency, AM 
or FM; the long runs rapidly over the 
"dial," coasting to a stop when you lift 
your finger. If your memory channel 
buttons are haywire, you can always 
find your station quickly this way, but 
you do have to remember its fiequency. 

You get the idea: Tricky. But once 
you learn to drive it, this is really a 
fabulous tuner, even on AM (which is 
skimpy on many tuners). The sound is 
terrific, the sensitivity and selectivity in 
practice are far ahead of anything I 

had previously tried and, best of all, 
the inevitable stereo hiss somehow is 
reduced to the mildest ffffff, just a vel- 
vet pur. I could pick a lot of minor 
criticisms and I don't much like the 
cybernetics, the almost invisible letter- 
ing, the long row of identical pushbut- 
tons, the narrow eye -level readout, but 
I mention only that one really serious 
blunder-the memory button that you 
keep setting off by mistake. Instant 
erase! You can have that, thanks. Q 
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A Brilliant,New Cartridge 
Designed For Today's 

High Technology Records. 
At last, a low impedance cartr dge which exceeds 

moving coil performance with moving magnet reliability. 
The Stanton 981LZS provides the iighest level of perfor- 

mance with very low tip mass, -he widest frequency 
response and unsurpassed trazkability. The moving 

magnet (Samarium Cobalt design) offers a truly new, 
exciting and different sound experience. 

Stanton Magnetics, 200 Terminal Drive, Plainview, NY 1'803 

The 981LZS From STaNTOf 
THE CHOICE OF THE PROFESSIONALS"." 
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TAPE GUIDE 
HERMAN BURSTEIN 

Using a Master Tape 
Q. I have a 10'/2 -in. reel of tape that 

I use for recording material off the ra- 
dio; this material is then transferred to 
cassette. How many times can I use 
the tape reel before poor reproduction 
occurs?-Michael Conner, St. Louis, Mo. 

A. As a very rough guess, your 
master tape should be good for 100 to 
1,000 plays before its performance be- 
gins to drop noticeably. So much de- 
pends on the quality of the tape, on 
how gently it is treated by the deck, on 
the tape speed (the faster the speed, 
the greater the wear for a given re- 
cording time), on temperature and hu- 
midity conditions, etc. that it is difficult 
to be specific. 

Scratchy Tapes 
Q. For some reason, my cassette 

tapes have scratches. Please tell me 
what causes this and how I can pre- 
vent it. -Violet Hurdle, Brooklyn, N.Y. 

A. I am not sure what you mean by 
scratches. If you refer to the fine stri- 
ations that run the length of the tape, 
these are normal and due to friction 
between the tape and the heads. If 

you refer to audible scratchy sounds, 
the cause would seem to lie in the 
electronics of your deck. 

Capstan Encapsulated 
Q. I am trying to choose between 

two open -reel tape decks, one having 
dual -capstan drive and the other a sin- 
gle capstan. Is dual -capstan drive that 
much better than single?-Arthur 
Aframe, Waltham, Mass. 

A. There are usually several engi- 
neering approaches to a stated objec- 
tive, and one is not necessarily better 
than the other-what counts is how 
well the approach is executed. Hence, 
a deck with dual -capstan drive may be 
better in terms of motion performance, 
but not necessarily. There are single - 
capstan decks which deliver very fine 
performance. 

Circuit Trap 
Q. I am rebuilding the electronics of 

my tape deck. The circuit that I intend 
to use for the record preamp has a 
parallel resonant trap connected be- 
tween the output of the record amplifi- 
er and the record head. I am not sure 
what this part of the circuit does.-Earl 
Blackman Jr., Florence, S.C. 

A. The purpose is to prevent the 
bias current, which is fed to the record 
head along with the audio signal, from 
getting back to the signal amplification 
section and interfering with its proper 
operation. The trap has maximum im- 
pedance at the bias frequency (to 
which the trap is tuned), but at audio 
frequencies, the trap presents minimal 
impedance so that the audio signal 
can pass from the audio amplification 
section to the record head. 

Reel Standardization 
Q. I am curious as to why open -reel 

tape on 101/2 -in. reels is usually avail- 
able in the United States only on 
standard NAB reels. Assuming that 
one does not expect to use the tape 
on a studio deck that only accepts 
NAB reels, is there any advantage to 
using them?-Mark Goldfield, Brook- 
lyn, N.Y. 

A. The reasons for standardizing an 
item such as a tape reel are to achieve 
optimum performance and to assure 
compatibility with the decks for which 
it is intended. 

Inasmuch as the demand for 101/2 - 

in. reels in this country is largely by 
those using professional decks which 
take the standard reel, tape manufac- 
turers have not elected to serve the 
much smaller market which would like 
other types of 101/2 -in. reels. In any 
event, adaptors are available to permit 
the NAB reel to be used on home 
decks which operate at 15 ips but 
which cannot accommodate the 
standard reel. 

Blown Speakers 
Q. While recording a phono disc, 

with the "input volume" sliders of my 
cassette deck set at about the "4" po- 
sition, I blew my speaker's fuses. The 
preamp's volume control was not more 
than 1/4 of the way up. After turning the 
disc over in order to tape the second 
side, I may have changed the 
preamp's selector setting from Phono 
to Tape.-Joseph Cuifo, Utica, N.Y. 

A. The blown fuses are likely due to 
your accidentally turning the preamp's 
selector switch from Phono to Tape. 
This could cause feedback oscillation, 
resulting in a signal powerful enough 
to blow the fuses. To avoid a recur- 
rence, set the volume control of your 
audio system at a very low level- 

nearly off-when making your settings 
for tape recording, and then gradually 
turn up the volume of your preamp. If 

you hear a squeal or other loud sound, 
quickly turn down the volume and 
check all your switch settings. 

Ratios Revisited 
Q. In reference to your Tape Guide 

column in a past issue, I would like to 
point out that a ratio of 1,000 to 1 is 30 
dB, not 60 dB as stated.-Michael 
Carlin, Malvern, Pa. 

A. The Tape Guide stated that a 
1,000 to 1 ratio between two voltages 
is 60 dB. That is a correct statement. If 

I had referred to a 1,000 to 1 ratio 
between two amounts of power, that 
would be 30 dB. 

Each multiplication of power by 10 is 
represented by 10 dB. Each multipli- 
cation of voltage by 10 is represented 
by 20 dB (assuming that the load re- 
sistance is unchanged). 

Power = E2/R, where E is voltage 
and R is resistance. Accordingly, pow- 
er rises with the square of the voltage. 
Thus, a 1,000 to 1 voltage ratio results 
in a 1,000,000 to 1 power ratio, which 
is represented by 60 dB. 

High Bias Tapes 
Q. Recently a company came out 

with a high bias tape which I thought 
might give better results than the one 
I've been using. The first time I used 
the new tape, the reproduced sound 
was very close to the original. But 
when I recorded on a second cassette 
of the new brand, the playback level 
was low, with a lot of distortion and 
fuzziness. This never happened with 
my old tapes. What's wrong?-Eugene 
Bolabek Jr., Linden, N. J. 

A. My guess is the tape. But in all 
fairness, it should be recognized that 
occasionally one finds certain combi- 
nations of tape brand and tape deck 
which work well individually but not to- 
gether. In other words, the new tape 
you tried might work perfectly well with 
other decks, even though it doesn't do 
so with yours. This situation, however, 
sounds like variation between batches 
of the new tape. Q 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at 
AUDIO, 1515 Broadway, New York, N.Y. 10036. 
All letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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. Massively built. Delicately precisé. Elegantly styled. 
That'sYamiha's PX-2 tangential tracking quartz -lacked 

turntable.The one that 
knows its way around 
records because it plays 
them, the same way 
they were. cut - straight. 
Yet, the PX-2 is not the . 

first tuintble to dó this. 
It's just the first to dc 

_t with the precise perf`;ormance and°rugged construrti+on° 
the others lack. 

Precise per o -manse that. 
results not only in negligible 
marking error ar-d harmonic 
cist. rtio-r, but also in craroati- 
ca_ly reduced fntermodulation 
distortion, mir mum crosstalk, 
precise -eft/rigrt balance, 

14, 

exceptional stereo imaging, End 
an unbeatable 80-1B signa -- 
to -noise ratio 

Rugged constructior- such as 
5mm-thick ¿re=cast alurrirrurt 
base, solid a1r_.ninum heats =e11, 

even a 5mm-thick acrylic 

L 
ust<over. Al contributing to 

resonance -free per ormance. 
And Fyiu'ré big on perfor- 

mance but smaller in budget, the 
PX 3 offers an unbeatable cost/ 
perinrmar.cc ratio. . 

Yama'-ras PX-2 and ?X-3. 
Built like arvils.Yet perlprrh . _ 

as delicately- as a butterfly. All to 
bring out music in you. 

Get a =c..d done at your 
Yamaha Audio Specialty Dealer. 
Or write Yamaha Electronics 
Co_poratir_r, USA; P.O. Box 6660, 
Buena Pa_ k. CA 90622 for 
man information. 

For the music in you. 

YAMAHA 
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THE AUDIO INTERVIEW 
DAVID LANDER 

RAY DOLBY 
n 

Stanford student Dolby (third from 
left) started at Ampex. 

Few scientists get to see their 
names on movie marquees. Ray Milton 
Dolby does-frequently-and the fa- 
mous double -D symbol of Dolby Labo- 
ratories adorns cassette decks the 
world over. Indeed, the name has be- 
come almost synonymous with noise 
reduction. The professional Dolby A - 
type NR system, so popular with film- 
makers, is becoming part of the TV 
production scene. More than 70 million 
Dolby B items for consumers have 
been produced since that NR system 
was introduced with open -reel decks 
in 1968, followed two years later with 
cassette decks. Currently being 
shipped or about to go into production 
are 112 different models of products 
with Dolby C -type noise reduction. 

Yet the 49 -year -old Dolby, whose 
career has taken him from the San 
Francisco Bay area, where he was 
raised and educated, to England, In- 
dia and back again, remains unas- 
suming, even shy. He is cautious when 
it comes to predicting the future of his 
C -type system. But as the discussion 
progresses he candidly admits to frus- 
trations with both professionals and 
consumers who often seem either un- 
able or unwilling to appreciate the son- 
ic improvements Dolby has endeav- 
ored to bring to tape recordings, FM 
broadcasts and films.-D.L. 

According to your biography, you 
worked at Ampex while attending 
Stanford University. Did you go to col- 
lege at night? 
No, I was on a normal course, but I 

had a fairly flexible arrangement at 
Ampex. I worked about 15 hours a 

week. I just came in whenever it suited 
me, sometimes during the day, some- 
times at night. 

How did this come about? 
I met [Ampex founder Alexander] Pon- 
iatoff when I was 16 years old. He had 
hired me to show a film for his mental 
health society. He was always interest- 
ed in health things. Following the 
showing he invited me to see his plant 
and tape recorder and in due course 
asked if I'd like to work for him-as 
soon as an opening occurred. He had 
only about 25 people then. 
You spent six years at Cambridge Uni- 
versity in England after graduating 
from Stanford. What did you pursue for 
that length of time? 
Most of the work I did in Cambridge 
could be described as a kind of noise - 
reduction effcrt. I was trying to get in- 
formation about the concentrations of 
certain elements in specimens-for 
example, carbon, nitrogen and oxy- 
gen-through the bombardment of the 
specimen with an electron beam and 
the analysis of the X-rays that come 
out. In the X-rays there's a lot of hash 
and garbage and so on. So for six 
years I tried to devise various methods 
of cutting through the hash and getting 
at the information I wanted. 

Henry Kloss wanted a 
recorder running at 33/4 ips 
to be as good as a studio 
recorder running at 15 ips. 

How does this "hash" and extraneous 
noise show up in X-rays? 
In the form of graininess. It would be 
like a grainy television picture, and I 

had to devise ways of taking the raw 
information, analyzing it, unscrambling 
it in the most efficient way possible so 
the image was as free of grain as pos- 
sible. 
And you see this as analogous to 
eliminating tape hiss? 
Yes, except that you might character- 
ize what I was doing there as single - 
ended noise reduction. In other words, 
after -the -fact noise reduction. There 
was no possibility of encoding the sig- 
nal ahead of time in order to decode it 

later. 
You also pursued your hobby of tape 
recording in Cambridge. Were you 
bothered by tape hiss at the time? 

I had my Ampex 600 in very good 
tune, but still there was this tape hiss 
problem. I accepted, let's say, the 
state of the art. The tape hiss was 
there, and it was disturbing and an- 
noying. To switch from line -in to line- 
out and hear that tape hiss was very 
annoying, but it was something you 
had to live with. Once in a while I 

would think about the problem, and I 

remember in Cambridge contemplat- 
ing this idea. Imagine the signal is 100 
or 1,000 times as big as the noise 
that's causing this trouble. Isn't it ridic- 
ulous that such a small quantity can 
cause such annoyance. There ought 
to be something you could do about 
that. Previous attempts had been to 
squash and expand the whole signal, 
and it had become a byword that it just 
didn't work, that the distortions and 
side effects just weren't worth any 
noise reduction. It was better to get a 

pure recording coming back with the 
noise than to suffer these distortions 
with some noise reduction. 
From Cambridge you went on to In- 
dia-in 1963. What did you do there? 
I was working for UNESCO on a tech- 
nical aid project. In my spare time, I 

recorded Indian street musicians. I ran 
my microphone lines out to the street 
and used to pay street musicians to 
come and perform. I also invited them 
into my house-this was usually prear- 
ranged-and they would perform 
North Indian music. I'd set one room 
up as a sort of control room, and 
they'd be playing two doors away. And 
throughout this time I continued to be 
bothered by the tape hiss problem. I 

had formed an idea about a noise - 
reduction system that might just work, 
but I knew there would be some distor- 
tions connected with it. I was calculat- 
ing these when it just hit me that I 

could bypass the whole problem by 
dividing the treatment of the signal into 
two regimes, mainly this high-level re- 
gime with loud signals which I would 
do nothing to, and have separate cir- 
cuitry for dealing with the low-level sig- 
nals. The low-level signal circuitry 
would cut in only under very quiet con- 
ditions where the noise was. That was 
the key to the problem. 
To the problem of building the system, 
you mean. Not of selling it. 
Yeah. [Laughs] I've described the 
easy part so far. 
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In fact, after starting your company in 
London and delivering your first order 
of A -type units to Decca, isn't it true 
that you couldn't find another custom- 
er in England? 
It turned out, to my dismay, that Decca 
was virtually unique. The other compa- 
nies said things like, "We don't have 
noise problems. We adjust our record- 
ers every morning. We use the best 
tapes." That was quite a contrast with 
the very eager reception which I'd had 
at Decca. So I didn't sell anything else 
in England, and by October 1966, 
things were getting a bit desperate. 
The money was running out very, very 
rapidly. 
Didn't it occur to you to come home 
and try to sell your system to the 
Americans? 
That's what I did! I got hold of the New 
York studio directory and fired off 
about 30 letters. And I received back 
four telegrams. Seymour Solomon [of 
Vanguard] immediately telexed and 
said, "We're very interested. Please 
come as fast as you can and demon- 
strate this." And John Eargle at RCA 
sent a similar kind of message. So it 
was really quite a different kind of pic- 
ture. 
I heard that Henry Kloss, then still with 
KLH, learned about your system from 
one of his key executives and reached 
for the phone and called you immedi- 
ately. 
He phoned me in London on a Friday 
afternoon in March 1967, and asked, 
"Have you ever thought of doing any- 
thing with a consumer product?" And I 

said, "Well, yes, in due course, I have 
that in mind." He then asked, "When 
are you going to be in the U.S. again?" 
I said, "Well, I'm due to go to the Audio 
Engineering Society in April in Los An- 
geles." And he said, "I really want 
to talk to you right away. Could I 

come over to London to see you? How 
about tomorrow?" I was quite taken 
aback by this. And he went out 
and got himself a ticket and flew 
overnight. I picked him up at the 
airport the next morning. We spent the 
whole weekend discussing and spec- 
ulating on the possibilities. He wanted 
to build an open -reel tape recorder 
which was the best. He wanted this 
recorder to be, at 33/4 inches per sec- 
ond, as good as a studio recorder at 
15 inches per second. I felt uncomfort- 

Imagine the music signal 
100 or 1,000 times bigger 
than the noise that's 
causing this trouble. 

- 

I've been to so many 
parties where people will 
say, "Oh, you're the guy 
with the switch. What's 
it do?" 

able about being pushed so far so fast 
because I knew how far it would 
stretch our resources, but he was de- 
termined, so I agreed to jump in and 
start the project. 
So you started work on your B -type 
noise -reduction system. How long did 
it take to complete? 
Well, the final touches weren't put on 
the system until the middle of 1969. 
When did the idea of applying it to the 
cassette format occur to you?. 
In early '69. I started investigating cas- 
settes even though the slow tape 
speed seemed to be a deterrent, and I 

was amazed at how well you could do 

with a cassette if you really tried. After 
working with various machines, I came 
up with a Harman/Kardon CAD -4 as a 
demo machine. That was all souped 
up and optimized and used with a 
free-standing noise -reduction unit 
which was called the 505. I took the 
first 505 with me to the Audio Engi- 
neering Society together with that 
pampered CAD -4 in October 1969. I 

stopped in Boston and gave Henry 
Kloss a demonstration, and he was 
amazed. He had not considered cas- 
settes before. He had founded Advent 
by then and was very eager to get 
moving on something, and I decided 
to give him a license to manufacture a 
free-standing noise -reduction unit and 
also a cassette deck. He started on 
both things simultaneously, and that's 
what brought about the Advent Model 
100 noise -reduction unit and the 101, 
and then the Advent 200 cassette re- 
corder. 
Was there some specific event that oc- 
curred or some precise point in time 
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Our effort to clean up FM 
broadcasting has not 
worked at all because most 
people simply don't care 
about the quality. 

when you knew that your noise -reduc- 
tion system had become a standard? 
No, it was very, very gradual. It was a 
matter of giving a lot of demonstrations 
and talking to a lot of people, explain- 
ing and overcoming confusion and 
misunderstandings and misconcep- 
tions. 
Did you ever dream the system would 
gain such widespread acceptance? 
Yes, I could see that. One thing that 
was of enormous value to me in this 
whole venture was that I had seen the 
same kind of thing happen to my pre- 
vious work, the videotape recorder 
which I'd worked on during my early 
20s at Ampex. 
And that was the first videotape re- 
cording system. 
Yes, and I designed most of the elec- 
tronics for that system. 
At that early age? 
I was 23 when the first videotape re- 
corder was exhibited at the NAB in 
Chicago. 
Had you even graduated from college 
at that point? 
No. That was the work I was doing part 
time. My Ampex title, while I was still in 
college, was consultant. I got very 
good treatment there. I could come in 
and hand in my latest designs to be 
built and n'ext time I would come I'd 
test them, give instructions... 
So you really were something of a 
prodigy. Here you were, still in college, 
and these people were working with 
your designs. You weren't just some- 
body's assistant who went for coffee. 
No, but I'd hesitate to use the term 
prodigy. I was, I think, just a very prac- 
tical, capable person with my head 
screwed on. I mean, I knew how to get 
things done. 
Do you feel now that Dolby C is going 
to be the new standard? 
I don't know whether it's going to be a 
new standard or not. Nobody knows. 
A lot of people in the audio industry 
are predicting it. 
People predict a lot of things, but no- 
body knows. All you can do is try. And 
hope. Or maybe say they're crazy if 

they don't take it. But there were all 
these expectations With four -channel 
sound, for example... . 

What about your HX system? That 
hasn't been adopted by many manu- 
facturers. Are you disappointed? 
Yes. It proved the thesis that you can't 
persuade people to pay for more qual- 
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At the bench, scientist and engineer Dolby is caught between those who 
demand even better NR and people who never hear noise. 
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ity than they perceive a need for. Also 
our effort to clean up FM broadcasting 
has not worked at all. The reason is 
that most people simply don't care. 
Most people listen to FM as sort of a 
background music while they're shav- 
ing or whatever, and they don't care 
about the quality. That was an endeav- 
or that just didn't work out. 
Earlier, you said much the same thing 
about the record companies in Eng- 
land, other than Decca, of course. It 
sounds like the fact that most people 
just don't care about quality may have 
been one of the biggest frustrations 
you've faced in business. 
That's right. For instance, we started 
work on our movie program in 1970, 
and it wasn't until about 1976 or '77 
that we began to have the feeling that 
maybe it was going to go. Because 
throughout those early years, people 
in Hollywood, in London and in other 
places would tell us "You're wasting 
your time. Nobody cares about the 
sound. They go for the stars or the plot 
or the ambience of the event: They 
don't care about the technical quality 
of the soundtrack." 
But you persisted. When was the 
breakthrough? 
People like to point to Star Wars. But, 
of course, we had various other pic- 
tures. So it was just one little step after 
another, and there wasn't any single 
breakthrough. But there was a certain 
turning point in my own mind, which 'I 
suppose occurred around that Star 
Wars time. Before then I didn't know 
whether I was pouring money down an 
endless hole; it was really an article of 
faith up to that time. I thought there 
had to be some people out there 
who'd care what it sounds like to hear 
a good movie soundtrack, and I was 

going to try long enough until I proved 
it one way or another. In other words, 
movies just barely made it. FM radio 
did not quite make it. It's like the A 
system. It just barely made it because 
somehow or other there were just 
enough studios who said, "Well, I don't 
know. We don't really have a noise 
problem, but on the other hand, if we 
had a gadget that would reduce noise 
a little bit, I guess that would be 
handy." 
Do you think of yourself as a man who 
just barely made it? 
[Pause] That's really what it is. You 
know, the cassette, before noise re- 
duction was applied to it, did not quite 
make it as a quality recording medium. 
Okay, B -type noise reduction was 
enough to just barely push it over, and 
so it did make it. But then there were 
certain rumblings of dissatisfaction 
even with the results with B -type. You 
know, the people who were the real 
audiophiles, the enthusiasts, they said, 
yeah, B -type is probably okay for the 
mass market, but we want something 
better. 
So you're caught between the audio- 
philes, who want perfection at any 
cost, and the average listener, who 
might not want to pay for any noise - 
reduction system at all. 
That's why I'm cautious when I say I 

don't know whether C -type will be- 
come a new standard or not. Because 
the average listener hasn't heard tape 
hiss with or without noise reduction. 
I've been to so many cocktail and din- 
ner parties where people will say, "Oh, 
you're the guy with the switch. Tell me, 
what does that switch do, anyway?" 
And I'll say, "Well, it reduces the hiss." 
"Hiss," they'll say. "I've never noticed 
any hiss." - Q 
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ADS P100 320.00 Amp } No t 90 50 0.00 121/4 x 61 o 2 }Three -position bass Ell. high%low inputs. 

AIWA AE -202Y 110.00 Both 7 No 12 20 0.2 6 o 61h_ x 2 

ALPHASONIK PEO -7 100.00 Pre,EO 7 No 12 80 0.02 1% x b x 4% EO bypass; lader. 
PA -1 130.00 Pre 3 No } 70 0.01 1' x 7 0 4 }Bass -± 15, mid ±13, treble ±12. 
A201E 95.00 Amp No 85 20 0.5 214 o 5% o x 63ie 
0451 149.00 Amp No 85 40 0.25 2% x 71/2 o 57 
A501E 250.00 Amp No 85 50 0.1 2'h x 9'% x 6% 
AS2000 120.00 Amp No 0-12 85 60 0.25 51h o 21/4 x 6'% 

ALPINE 3011 149.95 ELI 5 Yes 12 80 5% x I'/i o 314 Digital time delay, fader, line or speaker 
level inputs. 

3316 199.95 ELI 7 Yes 12 100 0.02 61/4 x I x 4% Fader, subwoofer output, remote control. 3506 199.95 Amp 97 25 0.04 6'A x 2 x 774 Bridgeable, line or speaker level Inputs, 
remote control. 

3508 249.95 Amp 97 40 0.04 PA x 2 x 7% Bridgeable, remote control. 
3002 249.95 Amp No 85 65 8.0 8 x 21%s x B Line or speaker level inputs. 
3023 149.95 Both 7 Yes 12 65 18 8.0 51 e x 1'A x 5% Fader. 

AMERICAN AUDIO 7505 299.95 E0 5 No 60 15 10 7 x 53 o 13 
4700 249.95 Both 5 No 60 15 10 7 x 51.1 o 11/4 
4505 199.95 Both 5 No 60 15 10 7 x 474 x 2's 
6000 249.95 ED 5 No 60 15 1 61 x 314 x 1% 
6040 319.95 ED 5 No 60 15 1 6%x 4 x 1% 
8500 279.95 Ell 5 No 60 15 1 5% x 4' 0 1 

ARA -MOTOROLA PÁ100 Amp} 68 14 0.9 5? x 7 o 1% t4 channel. 

AUDIOBAHN A8.100 WPB 149.95 Amp} 18 0.92 714 x 2 o 4'/4 14 channel. 
ELECTRONICS AB -100 EC) 139.95 Pre, E0 7 12 70 414 u1' o 3 High low variable gain. 

AUDIOMOBILE SA 400 199.95 Amp 100 40 0.25 4% 0 5% x 2 High and low level Inputs. 
SA 1000 479.95 Amp 100 100 0.2 734 0 71/40 41/4 
SA 2000 699.95 Amp 100 200 0.2 7% 0 7s s 41/4 
SP 300 299.95 Pre, EC 3 No 15 90 0.05 41 x 114 x 414 Adlustable input sensitivity. 
AR -2 1679.95 Both 3 No 15 90 180 0.2 10 x 23 0 5 Three power amps, SP300 preamp, cross- 

over, fader, etc. inc. 
AR -3 1979.95 Both 3 No 15 90 240 0.2 10 x 23 x 5 As above. 
AR -4 2279.95 Both 3 No 15 90 360 0.2 10 o 23 x 5 As above. 

AUDIOVOX AMP -500 33.90 Amp No 70 20 10.0 11 x 4% x 6% 
AMP -550 73.00 Both 5 No 12 75 20 19.0 11/4 o 4 o 5 
AMP -575 07.00 Both 5 No 12 75 20 10.0 1% x 4 o 51 
AMP -600 100.00 Both 5 No 12 75 20 10.0 474 x 61 o 6 ' 
AMP -700 170.00 Both 7 No 12 00 30 1.0 11/e 0 7 o 7% 
AMP -775 110.00 Both 7 No 12 75 20 10.0 1'/4 0 474 x 544 
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BON SONIC AE202 79.99 Both 5 No 20 50 
I. 

50 0.03 
AE207 99.99 Both 7 No 20 50 50 0.03 

BOSE 1401 255.55 0061 Yes t 70 50 , 0.09 11% o 10 o 41/4 }Active spatial control -not boost/cut 
as In passive faders; see 
"Speakers" section. 

CONCORD HPA-25 119.95 Amp 80 12 0.8 3% o 114 x 11 
ELECTRONICS HPA-41 149.95 Amp 86 20 0.5 6 x 21 x 51/2 

HPA-45 169.95 Amp 86 35 0.5 6 o 21 o 51 Auto EQ. 
HPA-70 369.95 Amp 90 70 0.5 9 o 31/2 o 8 As above. 

FUJITSU TEN QM -104 120.00 Aoet NO 90 13 1 $4 channel. 
PA -130 75.00 Amp 12 144 o 51/2 x 51/2 

DA -150 103.06 Aeyt 12 21 x 45/4 x 51/2 
P0-200 140.05 Any 75 40 4 21 x 71/2 x 974 
PA160 255.55 Alpt 70 40 

I 

rva o 53/4 x 91/4 

FULTRON 15-0733 145.55 OOZY 7 Yes 12 42 5 7 x 11/4 x 61/4 Preamp Inputs, Dynamic NR, laden. 
15.0732 155.55 1011 7 No 12 20 5 61/4 x 11/4 o 514 Echo, ED bypass, Dynamic NR, fader. 
15-0731 71.55 1OM 5 NO 12 14 e 5 3% x 1% x 5% Fader. 
15-0720 41.55 0061 2 N4 14 

í 

5 41/4 x 141 o 4% . 

JENSEN A3d 79.95 Amp 80 30 0.3 21/4 o 71/4 o 9% 
E0A3000 139.95 Both 5 Yes 12 80 34 0.3 21/2 o 0h o 61/4 

JET SOUND JSE 41 59.95 Both 3 No 12 60 20 41/2 x 11 o 51/4 
JSE 51 79.95 Both 5 No 12 60 20 1 41/2 o 13/4 x 51/4 High and low Input levels. 
JSE 61 99.95 Both 5 No 12 60 30 1 41/2 x 1% o 51/4 As above. 
JSE 71 149.95 Both 8 No 12 60 40 1 7% o 11 o 61 As above. 
JSE 121 199.95 Both 12 No 12 60 50 1 71/4 x 11 x 61 As above. 
JSE 81 99.95 Amp 60 50 1 714 o 11 o 6% As above. 

KENW00D KAC-901 369.00 Amp No 92 100 - 114 o 25/4 o 8% 
KAC801 249.00 Amp No 80 50 11% x 254 o 67h 
KAC-887 149.00 Ampt No 92 15 5% x 2 x 61/4 $4 channel. 
KAC-501 79.00 Amp No 94 15 53 x 1 x 51/2 
KGC-737 249.00 Both 7 No 12 85 t 0.02 51 x 11 x 51 $4 o 2 and 15 x 2. 
KGC-447 139.00 E0 5 No 12 70 . 0.02 41/2 o 1% x 31/2 

KRACO KE-7 169.95 Both 7 Yes 12 20 1.0 71/4 x 71/4 o 21 
KE-6 89.95 Both 5 Yes 12 15 1.0 61/2 o 6 o 2 

KE-5 79.95 Both 5 Yes 12 15 1.0 51/2 o 71/2 o 2 

KE-4 79.95 Both 5 Yes 12 15 1.0 4 0 41/2 0 11 
KE-3 59.95 Both 3 Yes 12 10 1.0 51/2 x 2 o 61/2 

PB-131 39.95 Amp 15 10 4'4 o 6 x 11 

LINEAR POWER 401 139.95 Amp No 95 20 0.15 83/4 o 41 x 15/4 Variable Input, 200 mV to 5 V. 
601 189.95 Amp No 95 30 0.15 8 x 61 0 21/4 As above. 
901 249.95 Amp No 95 45 . 0.15 71/4 x 61/ x 41 As above. 

. 

1501 429.95 Amp No 95 75 " 0.15 7'/e o 91/2 o 41/4 As above. 
300 699.95 Amp No 95 150 0.15 71 x 131 x 414 As above. 
EQ-1 179.95 Pre, El/ 6 No 9 95 0.006 41/2 o 5% o 13 
PA -1 109.95 Pre, E0 3 No 12 95 0.05 7 x 33/4 o 11 

MAGNADYNE 00308 71.95 0061 6 Y00 20 1 11 o 41 x 61 
E043B 55.55 WM 7 Yes 25 1 11/4 o 6% x 4% t4 amps. 
E0488 100.55 Pre, HI 10 Yon 13/4 x 6 x 41 
E0508 115.55 0061 15 Yes 35 1 154 x 6 o 51 

MITSUBISHI CV -25 129.95 Ampt 65 17 5 t4 channel. 
CV -24 49.95 Amp 60 4 5 

CV -23 179.95 Both 6 65 15 5 

PANASONIC CY-SB25 79.95 Amp No 85 12 r 
1 51 x 41/4 x 11 

PARASOUND 160E08 121.55 0061 7 NO 12 76 15 0.25 6 0 1% x 5 OK for common ground, fader. 
180008 155.55 0061 7 NO 12 55 24 0.16 51/4 x 13/4 x 7 Fader. 
508 51.55 Alp 70 15 0.0 2 x 1 o 31/4 
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PHILIPS EN220 199.95 Amp 1110 20 0.05 5 o 7 X23/4 Switchable input sensitivity. 
EN250 349.95 Amp 100 50 0.05 61 o 914 x 214 As above. 
EN2100 449.95 Amp 100 100 0.05 61/2 x 12 o 23/4 As above. 
EN600 299.95 Pre, EO 6 Yee 12 60 0.05 6 o 61/2 o 114 Master control and accessory Jack Inc. 

PIONEER GM -2 44.95 Amp 75 2.8 0.8 1 a 574 a 31 
GM -4 69.95 Amp 70 10 0.8 1 o 574 o 6 
GM -120 149.95 Amp 75 30 0.3 23 x 7 a 81/4 
CD -5 129.95 ED 7 No 12 70 2 o 574 a 614 
BP -320 69.95 Amp 70 12 5 2 o 435 a 574 
AD -360 149.95 Amp 70 45 5 214 x 9 o 8 
BP -520 109.95 Both 7 No 12 70 10 5 2 a 574 a 6 
BP -720 169.95 Both 7 No 12 70 10 5 2 a 574 x 6 

RADIO SHACK 12-1862 79.95 Both 7 No 12 40 1 2 o 5% a 6 Seven -band fader. 
12-1863 49.95 Both 5 No 12 40 0.3 2 o 514 a 6 Five -band fader. 
12-1860 47.95 1 1 114 o 414 a 61/2 1Booster. 

ROADSTAR RS -691 13416 NMI 6 N N 75 144 5.1 53/4 o 1141 574 Echo, fader, level meter, power defeat 
- - -. switch, ESS. 

ROCKFORD FOSGATE Punch 40 200.00 Amp 2 No - 75 20 0.05 514 o 73/4 o 13/4 High/low inputs. 
Punch 100 350.00 Amp 2 No - 80 = 50 0.05 714 x 73/4 o 13/4 As above. 
2-2 520.00 Pre, EO 5 No 12 80 50 0.05 ; Two Pieces 
ZX-2 700.00 Pre, ED 5 No 12 80 50 0.05 ' Two Pieces With dba. 
PR -2100 RR 770.00 Ampf 3 Yes 80 100 0.05 Two Pieces 1Switchabie crossover, biampllBed. 
RX-5 950.00 Pre, EO 5 Ns 12 80 100 0.05 . Two Pieces With db1, switchable crossover. 
System 40 450.00 Amp 2 No 75 20 0.05 ; 514 a 734 o 1/ Inc. pair of 6 x 9 woofers and pair of 

midrange tweeters. 

ROYAL SOUND RC2000 350.00 Pre, ED 7 No 12 90 0.02 23 a 414 0 634 
RA600N 100.00 Amp 70 40 0.2 114 a 63 o 534 
RA600 350.00 Amp 95 70 0.06 23/4 o 774 x 91 
EA500 90.00 Both 5 No 12 80 20 0.2 414 a 114 o 6 Fader 
EA600 150.00 Both 5 No 12 80 40 0.2 234 a 714 a 63x As above plus APC. 
EA700 200.00 Both 7 No 12 80 60 0.2 214 o 634 x 634 As above plus ambience control. 

SANYO PA6030 79.95 Amp 701 15 0.3 6 o 334 a 1 1A weighted. 
PA6040 99.95 Amp 701 20 0.1 714 x 6 o 2 Push -type connectors. 
PÁ6050 129.95 Amp 701 25 0.05 714 o 714 e 334 Line or speaker level inputs. 
PA6100 159.95 Amp 701 50 0.05 714 o 71/ x 33/4 
PÁ6110 179.95 Amp 701 50 0.05 714 0 714 x 334 Fader. 
E0Z6210 79.95 EO 7 No 12 701 614 x 43/4 a 2 
EOA600 129.95 Both 7 No 12 701 15 0.3 6 a 534 x 2 As above. 

SONY XM 120 349.95 Amp 2 No +6 92 60 0.1 714 o 13/4 x 1034 Three-way input with gain control. 
XM-55 149.95 Amp 84 14 0.5 " 5/ o 14% a 614 As above. 
XM-45 99.95 Amp 78 10 0.8 51/2 a 11/2 o 514 Two-way Input for preamp or speaker 
XM-25 59.95 Amp 78 . 4.5 0.8 31/2 x 11 o 474 level. 
XM-E7 219.95 Both 7 Yes 12 84 14 0.5 531 x 174 el 6 
XE-9 129.95 EO 9 No ` 12 90 0.01 534 a 134 x 7 Three-way Input with gain control. 
XE-9B 129.95 EO 9 No 12 90 0.01 ' 504 a 11/2 o 7 

SPARKOMATIC GE -1000 11916 NMI 7 1t 7 N tit 71/2 o 214 x 914 
GE -50 MA 4411/ 5 It ñ 6 111 43/4 x 134 a 43/4 
LC -102 45.55 NMI 3 12 75 78 16 51/2 e13/4 o 634 
LC -52 26.15 A445 i >M 111 414 0114 0 4 

SPECO EPB-50 119.95 Both 5 No 12 25 10 134 0 43/4 a 6 Compatible with common and floating 
ground radios (BTU. 

EP6-40 110.95 Both 5 No 12 20 10 13/4 x 434 1 614 
SPB-40 52.00 Amp No 20 10 134 o 43/e o 614 As above. 

SPECTRON 602 456.55 Am N 71 6.44 ' 3% 0.714 x 53/4 
600 345.15 Amp M 334 0 734 0 514 
302 215.55 M 8 Me - 5 72 13/4 o 414 o 33'4 Adustable sensitivity. 

ZAPCO PEO 320.00 EO 9 Yes 18 86 0.05 41 a 834 x 11/ Adjustable input matching. 
PX 400.00 EO 4 No 18 92 0.02 2 a 4 o 61 Paragraphic EO/active crossover. 
150H 450.00 Amp 106 150 0.2 53/4 x 514 x 1341 tAmp. (power supply. 

7o8o21411 
150HÁ 625.00 Amp 106 155 0.03 1 11.1aboves plus 

Ea Ilinc easing power and bandwidth. 
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Audiovox AVX615 

NR Code 
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AIWA CTR-70 270.00 S 8 Yes 12 No C Yes No No Yes I 2 e 43/4 s 71/4 
CTR-50 200.00 S 8 Yes 5 No C Yes No No Yes I 2 o 434 o 71/4 
CTR-30 180.00 S 2.0 8 50 Yes 0 No C Yes No No Yes I 134 o 636 o 434 
CTR-20 125.00 S 2.0 8 50 0 No C Yes No No Yes I 134 s 61 s 431 

ALPINE 7124 219.95 S 1.8 50 Yes No No C Yes Yes Yes 61/4 5 2 s 41/2 
7128 299.95 S 2.2 80 Yes No 10 No C Yes Yes Yes 7 a 2 o 51/ 
7135 349.95 S 1.8 80 Yes Yes 10 Yes C Yes Yes Yes 614 5 2 o 514 
7140 269.95 S 1.8 60 Yes Yes 10 Yes C Yes Yes Yes 6/ s 2 o 51/2 
7146 499.95 S 1.8 80 Yes Yes 10 Yes C Yes B Yes Yes 71/2 s 2 o 51/2 
7225 249.95 S 1.8 60 Yes 6 Yes Yes C Yes Yes Yes 61/4 s 2 s 51/2 
7337 499.95 S 1.8 80 Yes Yes 10 Yes C No 8 Yes Yes 61/4 5 2 o 51/2 
7138 349.95 S 1.8 80 Yes No 10 No C Yes 8 Yes Yes 7 s 2 s 51/4 
7136 449.95 S 1.8 80 Yes Yes 10 No C Yes B Yes Yes 61/ s 2 s 51/ 
7125 199.95 S 1.8 60 No. No No - C Yes No Yes Yes 61/4 0 2 s 41/2 

AMERICAN AUDIO 3505 188.95 S No 5 45 10 Yes 5 No C Yes Yes 7 o 5% o 2 
2405 159.95 S No 5 45 10 Yes 5 No C No Yes 7 s 434 e 21/4 
1705 104.95 S 53 No 5 45 10 No No C No Yes 7 5 434 s 134 
505 37.95 S No 5 45 10 No C No Yes U 41/2 o 61/4 o 2 
2255 146.95 4 No 5 40 10 Yes 5 No 8 No No 7 3 43/4 s 2% 
1655 99.95 4 No 5 40 10 Yes No 8 No No 7 o 434 o 2 
7100 169.95 S No 18 50 3 No No C No Yes 7 o 53/2 o 134 
3705 199.95 S No 5 45 10 No 5 No C Yes Yes 7 o 53 o 134 
4600 157.95 S 53 No 5 45 10 No No C Yes Yes 7 3 51/2 o 134 
2500 136.95 S 53 No 5 45 10 No No C Yes Yes 7 o 51/2 o 134 
1100 94.95 S 52 No 5 45 10 No No C No Yes 7 e 434 o 134 
5300 159.95 S 53 No 5 45 10 No 5 No C No Yes 61/e 5 434 s 134 
5100 109.95 S 53 No 5 45 10 No No C No Yes 61/4 s 434 o 134 

ABA -MOTOROLA P-100 189.95 S 3.5 50 No 3 1.0 Auto O No C No o No Yes 2 0 5 x 7 
P-200 209.95 S 3.5 50 No 3 1.0 Auto 5 Yes C No No Yes 2 s 5 í 7 
P-300 239.95 S 3.5 50 No 3 1.0 Auto O Yes C Yes Yes Yes 2 x 5: 7 
P-400 269.95 S 3.5 50 No 3 1.0 Auto 5 Yes ' C Yes Yes Yes 2 u 5 s 7 
P-500 289.95 S 3.5 50 Yes 3 1.0 Auto 5 Yes C Yes Yes Yes 2 x 5: 7 
P-1000 399.95 S 3.5 60 Yes 3 1.0 Auto 10 Yes C Yes Yes Yes 2 o 5 5 7 

AUDIOBAHN AB -1000 ETA 569.95 S 20 50 Yes Yes 12 E0 C Yes B Yes Yes I 7 s 21/2 s 6% 
ELECTRONICS A8-39 ETS 509.95 S 2.5 50 Yes 5 40 10 Yes 12 Yes C Yes B Yes Yes 1 7 s 2 s 51/2 

AB -38 COPO 329.95 S 3 50 Yes 5 40 10 Yes 5 Yes C Yes 8 Yes Yes 1 7 o 2 3 514 

AUDIOVOX AVX-400 130.00 S 3 60 No 5 70 10.0 Yes No 8 No No No 2 s 71/2 3 51/2 
AVX-600 130.00 S 3 60 No 5 70 10.0 Yes No C No No Yes 2 o 7% o 5 
AVX-605 130.00 S 3 60 No 5 70 10.0 Yes No C No No Yes 134 o 61/4 o 41/2 
AVX-615 210.00 S 3 60 No 5 70 10.0 No No C Yes No Yes 134 o 61/4 o 5 
AVX-680 250.00 S 2 60 No 16 75 10.0 No Yes C No B No Yes 21/2 0 7 o 51/4 
AVX-685 210.00 S 3 60 No 16 75 10.0 Yes Yes C No No Yes 2 o 7 o 5 
AVX-730 210.00 S 3 60 No 5 70 10.0 No No C No No Yes 134 o 6% o 434 
AVX-780 300.00 S 2 60 No 16 75 10.0 No Yes C Yes No Yes 134 s 7 s 51/4 
AVX-900 260.00 S 3 60 No 5 70 10.0 Yes No C No No Yes 2 5 71/2 s 51 
AVX-950 420.00 S 2 60 No 5 70 10.0 Yes 2 No C No No Yes 2 s 71 o 6 
AVX-610 150.00 S 3 60 No 5 70 10.0 Yes No C No No Yes 2 5 71h s 51 
2000 106.00 S 3 60 No 5 70 10.0 Yes No 8 No No No 2 0 71 s 51/2 
3000 106.00 S 3 60 No 5 70 10.0 Yes No C No No Yes 2 s 714 s 51h 
UC-10 54.00 S No 4.5 65 10.0 No C No No Yes U 11/2 o 51/4 3 51/2 
C -902A 50.00 S No 4.5 65 10.0 No 8 No No No U 2 s 51/4 s 61 
C-988 79.90 S No 5 65 10.0 No C No No Yes U 134 s 514 s 63 

AUTOTEK CSR3060 169.95 S 2 60 No 6.75 60 1 Auto 5 No C No No No Yes I 13/6 o 4% u 5% 
CSR3150 209.95 S 2 60 No 2.5 60 1 Yes 5 No C Yes No No Yes I 134 o 434 o 614 
C8R2200 209.95 S 2 60 Yes 2.5 60 1 Yes O Yes C Yes No No Yes I 2 o 51/4 o 7 
CSR2300 259.95 S 2 60 Yes 2.5 60 1 Yes O Yes C Yes B Yes Yes I 2 It 514 o 7 
CSR3300 299.95 S 2 60 Yes 2.5 60 1 Yes 5 Yes C Yes B Yes Yes 1 2 0 514 o 7 

60N SONIC R455J 100.00 S 15 30 No 7 40 3.0 No 0 No C Yes No Yes 1 134 s 51/4 o 6 

201 50.00 8 15 30 No 6 45 3.0 No O No C No No Yes I 214 o 43/4 o 7 
560-b 179.00 S 5 40 No 15 45 5 No Yes C Yes Yes Yes 1 13'4 o 53/4 o 7; E0 Inc. 
014 99.00 S 10 30 No 7 40 3.0 Yes 5 No C Yes No Yes I 1/ o 534 o 7 
103 50 S 15 30 No 6 45 3.0 No No 8 No No No 1 21 o 434 0 7 

BOSE CRC 480.00 S 19801 55 Yes 0 4 Yes 12 Yes C Yes B Yes Yes I 7 s 51/4 o 21/ 
L 1 -L 
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CONCORD HPL-101 249.95 S 11.2 dBI 70 Yes 5 48 0.8 Yes O Yes C No Yes Yes 71 0 21 x 434 
ELECTRONICS HPL112 279.95 S 11.2 dBf 70 Yes 5 48 0.8 Yes O Yes C No Yes Yes 71/4 0 21 x 43s 

HPL-115 349.95 S 11.2 dBf 70 Yes 12 48 0.8 Yes O Yes C No Yes Yes 71 o 2 x 6 
HPL-118 379.95 S 11.2 dB! 70 Yes 12 48 0.8 Yes 5 Yes C No Yes Yes 7 x 2 o 6 
HPL-120 429.95 S 11.2 dBf, 70 Yes 12 48 0.8 Yes O Yes C No Yes Yes 71 o 2 x 6 
HPL-130 529.95 S 11.2 dBf 70 Yes 12 48 0.8 Yes 12 Yes C No Yes Yes 71 o 2 o 6 
HPL-515 469.95 S 11.2 d81 70 Yes 12 48 0.8 Yes O Yes C No Yes Yes 71 0 2 0 6/ 
HPL-118F 429.95 S 11.2 del 70 Yes 12 48 0.8 Yes 5 Yes C Co Yes Yes 7 x 2 o 6 
(With ladea 
HPL-122 449.95 S 11.2 d8f 70 Yes 5 . 48 0.8 Yes 10 Yes C No Yes Yes 7 x 2 x 5 

FUJITSU TEN CE -4133 649.95 4 20dBI 65 Only Yes 10 EO C Yes B Yes Yes 7 s 2 x 51 
CR -1134 319.95 4 20dBI 60 No 10 60 1 Yes 5 Yes C Yes 8 No Yes 7 o 134 o 534 
CR -1031 289.95 S 20dBf 60 No 7 60 1 Yes 5 Yes C Yes 8 No Yes 7 o 134 o 53/4 
DP -1000 129.95 S 22dB1 64 No 4 Yes O No C No N. No Yes 13 x 43/4 o 63/4 
DP -1006 149.95 S 22481 64 No 4 Yes 0 Yes C No N. No Yes 1 V x 434 x 6/ 
GP -1010 189.95 S 22d01 64 No 4 Yes 5 No C No No No Yes 1% o 434 o 634 
DP -7872 175.00 S 20dBf 64 No 5 No O No C Yes No No Yes 13'4 o 54h o 7 
CR -1030 239.95 S 20dBf 64 No 5 No 5 No C Yes No Yes Yes 14/4 o 5/ x 7 
CA -1130 299.95 S 20481 64 No 16 No 5 Yes C Yes B Yes Yes 13/4 x 53/4 o 7 
EP -820 599.95 S 20481 64 Yes Yes 10 EO C Yes B Yes Yes 23/4 o 634 o 7 
DP -620 150.00 S 20dBf 64 No 5 No O No C Yes No No Yes 134 o 51 o 7 
DP -640 184.95 S 20dBf 64 No 5 No O No C Yes No No Yes 134 o 51 o 7 
DP -644 229.95 S 20d81 64 No 16 No O Yes C Yes No Yes Yes 13/4 x 51 x 7 
SP -600 110.00 No 5 No No C No No No Yes U 2 o 534 o 434 
CP-5-81 120.00 S No 5 No O No C No No No Yes U 2 o 634 o 51 

FULTRON 16-6900 379.95 S Yes 4 3 No 12 Yes C Yes B Yes 2 0 41/4 x 7 
16-6700 199.95 S Yes 4 3 No 5 Yes C Yes B No 1% o 41 o 7 
16-6100 149.95 S No 4 3 No 5 No C No No 11/4 o 41 o 7 
16-5700 169.95 S Yes 4 3 No Yes C Yes B No 13á o 41 o 7 
16-5500 139.95 S No 4 3 Yes No C Yes No 13s o 434 o 6% 
16-5600 119.95 S No 4 3 Yes No 8 No No 1% o 434 o 7 
16-5080 99.95 S No 4 3 Yes No C No No 11/4 o 41/4 x 644 
16-5000 89.95 S No 4 3 Yes No C No No 134 o 434 o 6% 

JENSEN RE518 ETR 399.95 4 2.5 (á 60 No 4 -50 2.5- Yes 10 y Yes C Yes 8 Yes Yes I 134 x 43'4 o 71 
50dB 

RE512 ETR 369.95 4 2.5 (0' 60 No 4 50 2.5 Yes 10 5 Yes C Yes No No Yes 1 14 o 41/ x 6% 
5048 

R425 349.95 4 2.5 (4a 60 Yes 3.5 `55 2.5 Auto 5 Yes C Yes B No Yes 1 2 o 53á x 7% 
50dB 

RE508 ETR 299.95 S 2.5 1, 60 No 4 50 2.5 Auto 8 . No C Yes No No Yes 1 134 o 434 o PA 
50dB . 

T415 Toner 299.95 S 2.5 C 60 Only .55 No 5 Yes C Yes B. No Ys I 2 x 530 o 7 
50dB 2a 

R406 289.95 4 2.5 1 60 No 2.5 50 2.5 Auto 5 Yes C Yes No No Yes I 134 o 6 o 7 
50d8 

R401 259.95 4 2.5 O 60 No 3.5 `52 2.5 No 5 1 Yes C No No : No Yes I 134 o 53á x 71 
50dB 

R210 199.95 4 5.0 (a. 60 No 3.5 50 2.5 Auto 5 : No C No No ' No Yes 1 14/4 5 43/4 5 6% 
50d8 

R200 149.95 S 2.0 No 3.5 50 2.5 Auto O No C No No No Yes 1 13/4 0 41 x 634 
JR115 239.95 S 3.2 (a 

50d0 
70 No 3.5 50 2.5 Auto 5 No C Yes . No , 

1 

No Yes 1 1% o 5% x 71 

' JR110 199.95 S 5.0 @' 60 No 3.5 ! 50 2.5 Auto 5 No C No No No Yes 1 13'4 s 43/4 x 6% 
5048 

JR105 169.95 S 3.2 @ 65 No 3.5 .50 2.5 Auto O Yes C No ' No No Yes I 13/4 x 4% x 71 
50dB - 

JR100 149.95 S 2.0 No 3.5 .50 2.5 Auto O No C No No No Yes 1 134 x 41 o 63/4 

JET SOUND JS9351 109.95 S 1.5 50 No 7 50 1.0 Yes Yes C No No Yes I 644 x 134 o 434 
JS9401 159.95 S 1.5 50 No 7 50 1.0 Yes Yes C Yes No Yes I 61/e o 134 o 4/ 
JS9417 229.95 S 1.5 50 Yes 7 50 1.0 Yes Yes C Yes E Yes Yes I 6% x 134 x 41 
JS9418 269.95 S 1.5 50 Yes 7 50 1.0 Yes 10 Yes C Yes E Yes Yes I 6% x 134 o 41 
JS9419 299.95 S 1.5 50 Yes 7 50 1.0 Yes 10 Yes C Yes e Yes Yes I 6% x 134 o 41 

JVC KS -R3 219.95 S 3 w 65 No 10 52 1.0 Yes Yes C No B Yes Yes I 134 0 7 x 51 
50 dB 

KS -R5 299.95 S 3 (0 65 No 10 52 1.0 Yes 5 Yes C Yes E Yes Yes I 2 s 7 x 6 
50 dB 

KS -R7 379.95 S 3 m 65 No 10 52 1.0 Yes 12 Yes C Yes I Yes Yes I 2 x 7 s 6 

50 dB 

KEN WOOD KRC1022 649.00 S ° 
1. 

2.3 @ 
5048 

65 Yes Yes 12 ; Yes C ;Yes 
y 

B + Yes Yes I 71 5 2 o 53'4 

KRC-922 569.00 S 2.3 (rd 65 Yes Yes 10 1 Yes C ' Yes ' 6 Yes Yes I 71/4 o 2 o 544 
5048 

KRC-722 499.00 S,. 2.3 (a' 65 Yes Yes 10 Yes C ; Yes- L Yes Yes I 71 0 2 x 51 
5048 

(Contnued( 
KRC-322 299.00 S 2.5 (u 

50d8 
65 Yes Yes 5 N Yes C `Yes 

i 

/ Yes Yes I 71 o 2 o 544 

21 
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RADIOS/TAPE PLAYERS 
0 w ......... 1, _' r 

rDb. r e 4141 git t t . 

Jensen RE 518 

NR Code 

A = d6x 

B = Dolby 
C = National Semi 

° e 
SI" \ 

1. J °°>\ ami °\ 0 o`ti s Oti 0 `tó c ° ° e' 4 \° 
of a 0Ss °spry S+ % o° ,00` o° \ f°° O SQ J °\ s '. ° sb.'1% ,. O 1l sue° °. \4' ° °o Sd t\off `Oo P4 

4 
ó 4r °° S Q .° \.Z. \ro ' ' 4o `tom° o° 0t P .. °Q sr 4. °s +.15\ ° ° .s° s. e 4e e pr oao `1\xo P`C Q1e sse t°° ,°F 

íP ` Qt S Q \ S Q P ! d= ..° 1° S° 4 P° 40 
0° F o' 

131' O 

KEN WOOD KRC-712 519.00 S 2.3 @t 65 Yes 15 Yes 10 Yes C Yes B Yes Yes I e 2 o 6 
(Continued) 5000 

471 

KRC-511 439.00 S 2.3 (ai 65 Yes 4 Yes 10 Yes C Yes B Yes I 7% x 23'4o 51/4 

50d8 
KRC-312 279.00 S 2.5 (u 65 Yes 15 Yes 5 Yes C Yes Yes I 71 x 2 x 51/4 

50dB 
1 KRC-311 259.00 S 2.5 e 65 Yes 4 5 C Yes Yes 7% e 2 x 5% 

50dB 
KRC-512 429.00 S 2.4 C, 65 Yes 5 10 Yes C Yes B Yes Yes I 644 e 134 x 43/4 

50d8 
KRC-411 369.00 S 2.4 i 65 5 Yes 10 C Yes Yes Yes 1 7% e 11/4 e 434 

50d8 
KRC-212 249.00 S 2.5 (0l 65 Yes 5 5 Yes C Yes Yes Yes I 634 e 2 e 4% 

50dB 
KRC-112 199.00 S 2.5 O 65 Yes 5 C Yes Yes I bye e 2 e 4% 

50dB 
KTC-767 329.00 S 2.2 C 80 Yes Yes 12 Yes U 5% e 11/4 e 5% 

50dB 
KXC-757 299.00 S Yes Yes C Yes 8 Yes Yes U 5% u 1T x 5% 
KZC-657 299.00 S Yes 15 Yes C Yes B Yes Yes U 5% o 19. x 5% 

KRACO ETR-1098 279.95 S 10 40 No 4.5 45 10 No 0 No C Yes B Yes Yes C 7 x 5% o 2 

KHP1087 279.95 S 10 50 No 15 48 10 Yes Yes C Yes B No Yes C 7 o 51 o 2 

KHP-1085 249.95 S 2 40 No 15 50 10 Yes Yes C Yes B Yes Yes C 7 x 51 o 2 

KGE-803 249.95 S 2 45 No 15 40 10 No No C Yes No No Yes C 7 o 5% x 13 
KID -597 239.95 S 10 50 No 5 47 10 No Yes C Yes No No Yes C 7 x 51 o 2 

KID -5888 169.95 S 13 45 No 3.6 47 10 Yes Yes C Yes No No Yes C 7 e 6 e 2 

KGE-801 239.95 S 10 50 No 15 48 10 Yes Yes C No No Yes Yes C 7 o 5 x 2 

KXI-89 189.95 S 2 35 No 4.5 45 10 No Yes C Yes No No Yes C 6 o 5 e 2 

MAGNADYNE M21000 09.95 S 10 50 No 6 50 I Yes Yes C Yes I 11/4 o 4% o 7 

MC2000 119.95 S 10 50 No 4 50 1 Yes Yes C Yes Yes I 13h x 430 e 6 

MIDLAND 67.300 51.00 S 5 45 No 4.8 65 10 Yes Yes C No No No 43/4 x 13'4 x 634 
INTERNATIONAL 67-350 49.95 S 5 45 No 4.8 65 10 Yes Yes C No No No 434 x 134 o 63/e 

67-434 99.95 S 5 45 No 4.8 65 10 Yes Yes C No No No 434 e 131 o 034 
67-533 99.95 S 5 45 No 4.8 65 10 Yes Yes 8 No No No 434 O 131 0 630 
67-456 119.95 S 5 45 No 4.8 65 10 Yes Yes C No No No . 430 e 134 e 634 
67-463 139.95 S 5 45 No 4.8 60 10 Yes Yes C No No No 434 x 134 e 7 

67-458 139.95 S 5 40 No 4.8 40 10 Yes Yes C Yes No No 51 e 13/4 e 7 

67-470 149.95 S 5 40 No 4.8 45 10 Yes Yes C No No Nq 51h o 1% o 7% 

MITSUBISHI CZ747 499.95 S 24481 80 Yes Yes 5 Yes C Yes B Yes Yes I 

CZ725 229.95 S 22481 BO Yes Yes Yes C Yes B Yes Yes I 

RX791 349.95 S 22dB1 86 14 5 5 Yes C Yes B Yes Yes I 

RX79 289.95 S 24dBI 70 9 5 Yes 5 Yes C Yes 8 Yes Yes I 

RX723 159.95 S 17413? 68 3.5 5 C Yes I 

GX101 99.95 S Yes 3.5 5 C Yes U 

GX102 169.95 S Yes 3.5 5 Yes C Yes Yes U 

RX103 169.95 S 17481 70 Yes 3.5 5 Yes C Yes U 

RX711 179.95 S 25dB1 65 No 8 4.5 Yes 5 No C No No Yes Yes I 734 o 21 o 434 
RX726 199.95 S 23461 68 No 7 3.5 Yes O No C Yes No Yes Yes I 634 o 2 o 431 

RX735 319.95 S No 8 4.5 Yes 6 C Yes No I 634 o l e 434 

RX755 269.95 S No 8 5 Yes 5 C Yes No I 7 x 2 0 6 

PANASONIC CO -5900 449.95 S 19081 Yes 3 50 3.0 Yes 12 Yes C Yes B Yes Yes 7 o 5% e 2% 
CO -S1320 349.95 S 19481 Yes 3 50 3.0 Yes 10 Yes C No B Yes Yes 7 o 51/4 e 21 

CO -S747 249.95 S 19081 No 14 50 3.0 No 5 Yes C No B Yes Yes 7 e 544 o 134 
CO -S742 259.95 S 15dB1 No 3 50 3.0 No 5 Yes C Yes B Yes Yes 7 e 5% o 21 

CO -S708 219.95 S 1900? No 3 50 3.0 No 5 Yes C No No No Yes 7 e 51/e e 2% 
CO -5717 219.95 S 19481 No 3 50 3.0 No 5 No C Yes No No Yes 7 e 51/4 0 2% 
CO -5661 199.95 S 15481 No 2 50 3.0 No 5 No C No B Yes Yes 7 e 51/4 e 13/4 

CO -5646 169.95 S 150131 No 2 50 3.0 No 5 No C No No No Yes 7 o 51 e 134 
CO -S791 319.95 S 154BI Yes 3 50 3.0 No 5 Yes C Yes B Yes Yes 7 x 5Yo x 2% 
C0 -S761 289.95 S 15dB1 No 3 50 3.0 No 5 Yes C Yes B Yes Yes 7 e 51/4 e 21h 
CO -S737 239.95 S 15dB1 No 3 50 3.0 No 5 No C Yes B Yes Yes 7 e 51/4 e 21 

CO -S700 229.95 S 15dBf No 3 50 3.0 No 5 Yes C No No No Yes 7 e 5% o 2% 
CQ-S707 219.95 S 15081 No 3 50 3.0 No 5 No C Yes No Yes Yes 7 o 5% o 2% 
CO -S686 199.95 S 15dB1 No 3 50 3.0 No 5 No C No No No Yes 7 o 5% o 21 

CO -6800 149.95 S 1048? No 45 No No C No No No Yes 7 x 51h e 130 
CX-1000 89.95 C No No Yes U 51 e 6 o 2 

CO -S756 269.95 S 15d8? No 3 50 3 No 5 No C Yes B Yes Yes - 7 X 51/4 e 2% 
CO -S703 229.95 S 15dB1 No 3 50 3 No 5 No C No No No Yes 7 e 51/4 e 214 
C0-5680 199.95 S 15dB1 No 3 50 3 No 5 No C No No No Yes 7 e 5/ e 21 

PIONEER TP-6006 129.95 S No 3.0 5.0 Yes No B I 2 e 7% o 7% 
KP-373 114.95 S No 3.0 5.0 No C No U 2 x 434 e 6% 
KP-575 129.95 S No 3.0 5.0 No C Yes U 2 o 434 e 6% 
KP-500 189.95 S 14.3 74 No 3.0 5.0 Yes Yes C No U 3 x 744 x 7% 
KP-1500 129.95 S 20.7 50 No 2.5 5.0 Yes No C No I 134 e 634 e 534 
KP-2500 149.95 S 19.2 50 No 3.2 5.0 No C No I 2 x 7% x 7% 
KP-4500 169.95 S 19.2 50 No 3.2 5.0 No C Yes I 2 o 7% e 7% 
UKP-2200 169.95 S 23.2 50 No 3.2 5.0 No C No I 134 o 7% e 5% 

(Continued) KP-3500 179.95 S 23.2 50 No 3.0 5.0 Yes No C No I 2 o 7% x 6/ 

22 
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j 
e _ et 1=1 á 

Pioneer UKE-7100 

RADIOS/TAPE PLAYERS. 

NR Code 

A = dbx 
B = Dolby 
C = National Semi. 
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PIONEER KP-5500 189.95 S 14.3 74 No 3.0 5.0 5 No C No 21714o714 (Continued) UKP-4200 189.95 S 23.2 50 No 3.2 5.0 No C Yes 174 o 71 s 514 KP-8500 199.95 S 14.3 74 No 3.0 5.0 Yes 5 No C No B No 3o7141714 UKP-5200 209.95 S 23.2 50 No 3.2 5.0 5 No C No 2 o 714 o 574 KP-6500 219.95 S 19.2 74 No 2.9 5.0 5 No C No 2 o 714 o 7% UKP-7200 239.95 S 23.2 50 No 3.2 5.0 5 No C Yes 2 1 714 0 514 UKP-5600 249.95 S 19.2 70 No 3.2 5.0 5 Yes C No 2 o 7% o 514 KE-2100 249.95 S 14.3 74 No 3.2 5.0 Yes 10 No C No 2 s 714 s 714 KP-7500 259.95 S 19.2 74 No 2.9 5.0 No C Yes B Yes 2 o 714 o 714 UKP-7600 279.95 S 19.2 70 No 3.2 5.0 5 Yes C Yes 2 o 714 a 514 UNE -3100 279.95 S 19.2 50 No 3.2 5.0 15 C No 2 1714 o 514 KE-5100 299.95 S 19.2 70 No 2.9 5.0 15 No C No 2 o 7141 714 KE-6100 349.95 S 19.2 70 No 2.9 5.0 15 No C No B Yes 2 x 714 1 7% UKE-7100 399.95 S 19.2 70 No 3.2 5.0 15 Yes C Yes 8 Yes 2 o 714 o 574 KPX-600 139.95 S 14.3 74 No Yes C No 234 1 774 1 674 KP-202G 139.95 S No Yes C No Yes U 2o574o5% KP-404G 159.95 S No Yes C No B Yes U 2o514o5% KP-707G 199.95 S No Yes C Yes B Yes U 2 x 6 1 61 KP-909G 379.95 S No Yes C Yes .B Yes U 2 o 514 o 61 GEX-60 219.95 S 19.2 70 No 15 Yes U 2 o 514 u 5% Tuner 
GEX-90 299.95 S 19.2 70 No 15 Yes U 2 o 574 0 514 Tuner 

- UPX-9600 299.95 S 19.2 70 No 5 Yes C Yes B Yes I 2 o 77% o 574 KEX-20 299.95 S 19.2 74 No 15 Yes C No 8 Yes I 2 1 714 x 714 KEX-50 379.95 S 19.2 70 No 15 Yes C No B Yes I 2 o 7% o 714 KEX-65 419.95 S 19.2 70 No 15 Yes C Yes B Yes I 2 1 714 o 514 

RADIO SHACK 12-1893 99.95 S 3 No 4 50 10 Yes O No C No Yes U 13/4 x 61/4 x 414 12-1807 39.95 S No 10 Yes C No U 114 o 534 5 33/4 12-1803 59.95 No 10 Yes C No C 11 o 514 o 53/4 12-1800 39.95 S No 10 Yes 8 No U. 21 o 43/4 o 674 12-1894 199.95 S 3 No 14 50 10 Yes 5 Yes C No Yes I 2% x 774 o 6 12.1896 119.95 S 3 No 8 50 10 Yes 5 No C No Yes I 13/4 o 714 x 434 12.1880 79.95 S 3 No 8 50 10 Yes O No C No Yes I 13/4 o 7 o 454 12-1892 99.95 S 3 No 4 50 10 Yes 0 No C No Yes I 2% o 61/4 o 454 12.1888 169.95 S 3 No 12 50 10 Yes O Yes C No Yes Yes C 13 o 7 5 574 12.1889 179.95 S 3 No 7 50 10 Yes O No C No Yes Yes C 13/4 x 7 x 514 12:1898 129.95 S 2 No 4 50 10 Yes O No C Yes Yes Yes C 134 x 43/4 a 6x4 12-1895 89.95 
1 

S 2 No 4 10 Yes 
1 

0 No 8 No 
J 

Yes No C 13/4 x 53/4 1 434 

ROADSTAR RS -2970U 319.95 S 5 60 Yes 4 60 5.0 No 5 Yes C Yes Yes Yes I 1114 1 2 1 554 

ROYAL SOUND RS1900 S 2 50 No 10 50 3.0 Yes No C No Yes 13/4 x 7 1 5 RS2010NI 120.00 S 2 50 Yes 10 50 3.0 Yes No C No Yes 17/41715 RS2210 205.00 S 2 50 No 25 70 1.0 Yes No C No Yes 1741715 RS2300 S 2 50 No 10 50 3.0 Yes No C Yes Yes 13/4 o 7 o 5 RS2310 260.00 S 2 50 Yes 10 70 1.0 Yes Yes C Yes Yes 17/4o71574 RS2500 S 2 50 Yes 10 70 1.0 No Yes C Yes Yes 134 a 7 a 5 RS2610 550.00 S 2 50 Yes 25 70 1.0 No Yes C Yes Yes Yes 17/41715 RS3210 325.00 S 2 50 Yes 25 70 1.0 Yes Yes C No Yes 174 1 7 1 574 

SANYO FTC1 59.95 S 26.24B1 No 3 10.0 Yes Yes C No o No Yes 61/4 o 41 o 11 FTC2 69.95 S 26.2481 35 No 3.8 10.0 Yes Yes C No o No Yes 61/4 x 43/4 o13/4 FTC4 79.95 S 21.64131 55 No 3.5 10.0 Yes Yes C No o No Yes 61/4 x 474 e 134 FTC5 89.95 S 26.24131 35 No 3.B 10.0 Yes Yes C Yes o No Yes 614 x 43/4 o 2 FTC6 99.95 S 21.6481 55 No 3.5 10.0 Yes Yes C Yes - o No Yes 614 o 43/4 x 174 FTC36 109.95 S 21.6dB1 55 No 3 10.0 Yes Yes C Yes o No Yes 51/4 0 474 o 134 FTC8 129.95 S 21.6481 55 No 3.5 10.0 Yes Yes C Yes o No Yes 6V4 0 434 1 2 FTC26 129.95 S 20.2451 60 No 9.5 1.0 Yes Yes C Yes o No ' Yes 614 x 474 1 2 FTC13 139.95 S 21.6481 55 No 4 10.0 Yes 5 Yes C Yes o No Yes 6V o 47/4 1 2 FTC45 139.95 S 21.6481 60 No 3 10.0 Yes 5 Yes C Yes o No Yes 614 x 414 a 13/4 FTC12 149.95 S 20.2481 60 No 2.4 5.0' Yes Yes C Yes o No Yes 6/ o 454 5 2 FTC27 169.95 S 20.2481 60 No 9.5 1.0 Yes Yes C Yes No Yes 614 x 474 1 2 FTC15 179.95 S 21.6481 55 No 4 10.0 Yes 5 Yes C Yes o No Yes 614 a 474 x 2 FTC16 179.95 S 18.2481 65 Yes 3.5 10.0 Yes Yes C Yes Yes Yes 5% u 5 1 2 FTC66 199.95 S 21.6481 70 Yes 3 10.0 Yes Yes C Yes Yes Yes 674 u 45'4 o 2 FTC18 199.95 S 21.648f 60 Yes Yes 5 Yes C Yes Yes Yes 61/4 0 474 0 2 FT526 99.95 S 21.64B1 60 No 2.4 5.0 Yes Yes C No o No Yes 71 o o 43/4 x 2 FTV77 109.95 S 21.64131 00 No 9 1.0 Yes Yes C No o No Yes 7 x 51/2x 2 FTV82 129.95 S 23.6481 60 No 3 5.0 Yes Yes C Yes o No Yes 7% o 474 o 2 FT510 149.95 S 30.0481 60 No 9.5 1.0 Yes Yes C Yes o No Yes 714 1 5 0 2 FTV88 159.95 S 21.6481 70 No 3 10.0 Yes Yes C Yes o No Yes 7 o 51/40 2 FT240 179.95 S 21.648I 70 No 3.5 5.0 Yes Yes C Yes No Yes 7 x 54 x 2 FT9 179.95 S 21.6481 70 No 4 
. 

10.0 Yes 5 Yes C Yes o No Yes 7 1 5 o 2 FTV92 199.95 S 21.6dBf 70 No 9.5 1.0 Yes 5 Yes C Yes o No Yes 7 x 51.4 o 2 FTV96 199.95 S 18.2481 65 No 9.5 1.0 Yes Yes C Yes Yes Yes 7% 0 514 0 2 FT30 249.95 S 21.6481 70 Yes 4 10.0 Yes 5 Yes C Yes Yes Yes 7 1 5% o 2 FT590 379.95 5 20.24131 70 Yes Yes 10 Yes C Yes Yes Yes 7 o 51/4 o 2 FTC120 269.95 S 16.8461 70 Yes 10 1.0 Yes Yes C Yes Yes Yes 6V4 s 51412 FTX140 299.95 S 16.8481 70 Yes 15 0.3 Yes Yes C Yes Yes Yes 774 o 514 o 2 FTX160 349.95 S 16.8481 70 Yes 15 0.3 Yes . Yes C Yes Yes Yes 7% o 54 o 2 FTX180 399.95 S 17.6461 70 Yes 15 0.3 Yes Yes C Yes Yes Yes 71 o 51/5 1 2 
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RADIOS/TAPE PLAYERS 
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NR Code 

B = Dolby 
C = National Semi. 
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SONY XR-77 499.95 S 1.2 75 Yes 12 0.5 Yes O Yes C No Yes Yes 21/2 0 6 s 71/2 

019-758 449.95 S 1.6 70 Only Yes 2 Yes C Yes Yes Yes 2 o 6 x 71/2 

XR75 449.95 S 1.6 70 Only Yes 2 Yes C Yes Yes Yes 24'4 o 6 o 71/2 

XR-70B 449.95 S ' 1.2 75 Orly Yes O Yes C No Yes Yes 144 s 6 s 71h 

XR70 449.95 S 1.2 75 Only Yes O Yes C No Yes Yes 13/4 0 6 x 7th 
XR-55 369.95 S 1.6 65 Yes 10 1.0 Yes Yes C Yes Yes Yes 13/4 5 6 o 71/2 

OR -SOB 329.95 S 1.4 60 Yes 4.5 1.0 Yes Yes C No o Yes Yes 144 x 6 x 71/2 

XR-50 329.95 S 1.4 60 Yes 4.5 1.0 Yes Yes C No o Yes Yes 144 s 6 x 71/2 

XR-35 279.95 S 1.6 65 Yes 4 1.0 . Yes 3 r C Yes Yes Yes 11/4 o 53/4 o 641 

XR25 239.95 S 1.6 65 Yes 4 1.0 Yes 3 C Yes o Yes Yes 144 x 444 x 64 

XR-15 219.95 S 2.2 60 No 

e 

4 1.0 No No C Yes o Yes Yes 2 x 51/2 o 71/2 

SPARKOMATIC SR340 239.95 S 55 6 70 10 Yes Yes C No Yes 7 s 144 s 51/2 

SR3300 249.95 S 55 22.5 70 10 Yes Yes C Yes Yes 7 o 134 o 51/2 

SR330 219.95 S 55 6 70 10 Yes Yes C Yes Yes 7 x 14'4 o 51/2 

SR3100 219.95 S 55 22.5 70 10 Yes Yes C No Yes 7 o 144 x 51/2 

SR310 ' 189.95 S 55 6 70 10 Yes Yes C No Yes 7 x 144 o 31/2 

SR300 89.95 S 50 4.5 60 10 Yes Yes C No Yes 7 s 144 o 4 

SR202 149.95 S 50 5 60 10 Yes 10 Yes 8 No No 71/2 x 21/2 x 41/2 

SR201 119.95 S 50 5 60 10 Yes Yes 8 No No 61/2 x 144 x 51/2 

5R306 129.95 S 50 22.5 60 10 Yes Yes C No No Yes 7 x 144 o 51/2 

SR305 149.95 S 50 22.5 60 10 Yes Yes C No No Yes 7 x 144 0 51/2 

SR304 119.95 S 50 5 60 10 Yes Yes C Yes No Yes 644 o 11/2 x 43/a 

91303 149.95 S 50 5 60 10 Yes Yes C Yes No Yes 7 e 144 x 44'4 

SR302 149.95 S 50 5 60 10 Yes 10 Yes C No No Yes 71/2 e 21/2 x 43/4 

SR301 119.95 S 50 5 60 10 Yes Yes C No No Yes 61/2 x 13/4 x 43 
SR300 89.95 S 50 4.5 60 10 Yes Yes C No No Yes 7 o 13/4 x 444 

SR3400 269.95 S 55 22.5 70 10 Yes Yes C No No Yes 7 x 144 o 51/2 

SR200 89.95 S 50 5 60 10 Yes 8 No No 7 o 144 o 444 

SS100 34.95 2 55 10 No 8 No No U 51/2 o 21/2 o 54/4 

SS200 34.95 2 55 10 No C No No U 44x o 13/4 e 61/2 

WESTPORT LABS WL180 99.95 S 16.6481 65 NO 5 52 10 Auto No C No No Yes 1 144 o 41/2 o 6 

WL190 129.95 S 16.8d8í 65 No 5 52 10 Auto No C Yes Yes Yes 144 o 444 x 7 

WL210 199.95 S 16.648! 65 No 5 52 10 Auto 5 No C Yes Yes Yes 144 o 51/2 o 7 

WL220 249.95 S 16.6481 65 tic 5 52 10 Auto 5 Yes C No B No Yes 13/4 x 51/2 x 7 

WL230 279.95 S 16.8481 65 No 5 52 10 Auto 12 No C Yes Yes Yes 14'4 o 6 o 7 

WL250 319.95 S 16.6dBf 65 No 10 52 10 Auto 12 Yes C No B Yes Yes 13/4 s 51/2 o 7 
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AAL RU 375 150 8 Dia. 8 35.7 C 8 Ola. o 3% 
KU 362 25 41/2 8 80-8 C 4% Dia. x-21/2 
P 1038 50 33'4 8 46-4011 C 3,/4 Dia. a 21/4 
SK 10 40 31/2 8 2t-2011 C 314 Dla. o 11/2 

ADS 3001 134.50 100 5Y4 4 50-20 ±3 2 F 81/2 x 53/4 a 114 
32W 189.50 100 51/4 4 58-20 ±3 2 t t Two Pieces } Flush -mount woofer, 5% dia. i 3; 

surface -mount tweeter, 214 d1a, o 1%. 
CS400A 250.00 100 2 4 7 4 32-150 Hz ±3 F (2) 7 x 7 a 3 Inc. AX -1 electronic crossover. 
CS400P 250.00 100 2 x 7 4 32-150 Hz ±3 F (2) 7 x 7 x 3 Inc. PX-1 passive crossover. 
200C 134.50 50 4 4 85-20 ±3 2 S 63/4 a 4% 2 43/4 
300C 174.50 75 5% 4 68-20 ±3 2 S 81/2 x 53/4 t 51/4 

AFS KRIKET 8976 199.95 100 6 x 9 35-22 3 F 634 0 9 a 33/4 
8974 164.95 90 6 x 9 40-20 2 F 634 o 9 o 3x/4 
8074 149.95 60 4 x 10 55-22± 2 F 4 a 10 x 3'4 
8234 129.95 35 51/4 60-22 ±5 2 F 514 Dia. x21h 
8424 112.95 25 4 70-22 ±5 2 F 4 Ofa. o 1'N 
2734 57.50 30 5 x 7 65-22 ±5 2 F 5 x 7 x 2% 
8972 118.95 80 6 x 9 40-18 ±5 2 F 6% x 9 a 314 
8932 87.50 70 6 o 9 45-18±5 2 F 6;bx 9 031h 
8072 95.95 60 4 x 10 55-18 ±5 2 F a x 10 x 314 
8032 86.50 50 4 o 10 55-18 ±5 2 F 4 x 10 o 3% 
8272 97.50 60 51/4 60-20 ±5 2 F 5% Dia. x 3 
8232 84.95 50 51/4 60-20 ±5 2 F 51/e Dia. x 21/2 
8931 64.95 70 6 0 9 45-15±5 W F 61/209031/4 
8231 59.95 50 5% 60-15 ±5 W F S% Dia. a 2% 
8531 59.95 40 414 65-15 ± 5 W F 414 Dia. x 2% 
8311 37.50 20 3% 70-17 ±5 W F 3% Dia. x 11/2 
2031 28.50 35 4 x 10 55-16 ±5 W F 4 o 10 x 2% 
2421 21.50 25 4 65-16 ±5 W F 4 Dia. a 141 
0002 69.95 60 5k -22k ±5 C 3% Ola. x% 
0003 59.95 60 41/2 100-5 ±5 F 414 Dia. a 2 
0004 91.50 60 6 a 9 30-5 = 5 F 634 x 9 0 3% 
0005 169.95 80 6 o 9 40-22 ±5 2 F 61/2 o 9 o 31/2 Biamp capable. 
0006 69.95 60 4x10 55-5±5 F 4010a314 

AIWA SC -160Y 60.00 35 6 4 70-13 2 F 61h Ola. a 1% 
SC -16Y 00.00 30 5% 4 90-20 3 F 10% x 61/4 x 11/2 

ALPINE 6108 99.95 BO 8 4 35-400 Hz F 8 o 8 a 31/1 
6110 139.95 120 10 4 25-400 Hz 10 x 10 a d1/2 
6112 159.95 150 12 4 20-400 Hz 12 o 12 a 514 
6130 44.95 20 3% 4 130-20 w C 5 x 5 x % 
6209 99.95 80 6 a 9 4 45-25 2 C 10 o 61/2 a% 
6214 99.95 60 4 x 10 4 60-20 2 C 1034 x 4% x sie 
6207 129.95 80 5% 4 50-20 2 S 

6217 109.95 60 4 4 80-20 2 S 
6227 199.95 80 514 4 70-35 2 S 
6206 79.95 50 514 4 50-20 2 C 

ARA -MOTOROLA 6700600 39.95 35 4 o 10 4-8 55-16 ±5 W F 
6700602 39.95 50 5% 4 60-15 ±5 W F 
6700603 59.95 60 5Y4 4 60-20 :5 2 F 
6700604 59.95 60 4 0 10 8 55-5 ±5 W F 
6700605 75.95 60 4 o 10 4-8 58-18 ±5 2 F 
6700606 79.95 80 6 a 9 4 40-22 ±5 2 F 
6700607 119.95 90 6 x 9 4 40-22 ±5 2 F 
6700608 129.95' 100 8 x 9 4 35-40 3 F 
6700610 49.95 60 3 8 5k -20k W S 

. 

AUDIOSOURCE LS -One 199.95 40 4 8 100-20 2 S TVs x 41/t4 41/4 
LS -.5 159.95 40 4 a 2% 4 100-20 2 S 3 o 71/4 x 5 
LS -Four 169.95 50 4 4 100-20 2 F 774 x 51/2 x 23/4 

AUDIOVOX COMP -60 122.00 40 61/2 4 50-20 2 F 

COMP -100 132.00 50 4 4 50-20 2 S 
TRYVOX-20 76.00 30 6 o 9 4 70-17 3 F 
TRYVOX-25 67.00 25 5% 4 65-16.5 3 F 
TRYVDX-30 94.00 30 514 4 65-18 3 F 
TRY800-40 76.00 25 4 o 10 4 70-18 3 F 
CO16-69-208 58.00 25 6 o 9 4 60-16 2 F 
COID-57-20 58.00 25 5 x 7 4 85-16.5 2 F 
C010-41-20 58.00 25 4 o 10 4 70-18 2 F 
COSC-20 47.00 25 5V4 4 50-16 2 F 
COSC-6 46.00 20 5% 4 100-20 2 F 

(Continued) COSC-5A 43.00 20 5 4 120-20 2 F 
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AUDIOVOX COSC-4 46.00 20 4 4 110-14 2 F 

(Continued) CSW-40A 40.00 15 4 100-15 2 C 

SC -10 25.00 15 53/4 4 70-14.5 W F 

SC -5 25.00 15' 5 4 120-10 F 

SC -3 17.00 10 31/2 4 160-15 F 

ID -69-10A 34.00 15 6 x 9 4 80-15 W F, 

10-36 28.00 15 4 4 70-14.5 F 

MRS -10 19.00 10, 23/4 4 110-16 F 

CWM-10 23.00 10 23/4 4 110-16 C 

SC -4 24.00 10 4 4 110-15 W F 

CWM-20 29.50 10 4 4 110-15 W C 

OSW-30 28.00 15 51/4 4 95-14 C 

BECKER ELECTRONICS HCS693 139.95 80 6 4 9 4 38-20 ±6 3 F N Blamp capable. 

RCS413 119.95 45 4 x 10 4 45-20 ±6 3 F 

RCS52 99.95 30 51/4 4 62-20 ±6 2 F 

RCS41 199.95 90 4 4 75-20 ±3 2 S Swltchable high end. 

6S 129.90 100 6 4 42-200 H2±1 S Inc. never. 

BEVADA INTERNATIONAL BE 463 69.50 30 4 x 6 8 80-18 3 F 

BE 69250 110.50 125 6 x 9 4 40-22 3 F 4 x 61/4 a 91/4 

BE 54200 89.95 103 514 4 40-22 3 F 3 a 61/4 

BE 3001 119.50 50 5 8 50-20 3 S 71/8 a 41/2 i 41/2 

BE 695 74.50 60 6 x 9 4 40-20 3 F 4 461/4 a 91/4 

BE 5405 29.95 20 4 Dia. 8 90-17 2 F 51/2 Dia. a 13/4 

BON SONIC TRXX3 40.3 NA 3' i t 5 0 3120 3 F 

TRX-4 45,05 N.3 35' 5:5 5 340 4 F 

BOSE Direct Reflecting.). 1111.110 r1M 5.45 4017 *1 } 41k Dia. a 11/4 t Must be used with 1401 booster/O. 

Accessoryl 115.N 1N 5,4 *17 *1 41/2 Dia. a 13/4 

CANTON NC 100 250.00 35 4 4-8 48-30 2 S 51/2 a 71/4 4 43/4 

AC 200 350.00 Inc. 4 48-25 2 S 51/2 o 7'/u x 434 Internally blamped. 

CERWIN-VEGA CS -7 104.00 40 6 x 9 4 50-16 ±4 2 F 61/2 x 91/2 if 3 

CS -18 150.00 75 6 x 9 4 40-20 ± 3 2 F 61/2 x 91/2 441/2 

DC -5 135.00 40 5 4 80-17 ±4 2 S 434 x 73/4 a 434 

CONCORD ELECTRONICS HPS-151 79.95 30 51/4 4 50-14 F, 51/4 Dla. x 11/4 

HPS-152 89.95 30 51/4 4 50-17 2 F 51/4 Dia. a 1% - 

HPS-260 . 99.95 50 61/2 4 40-20 2 F, 61/2 Ola. a 23/4 

HPS-265 109.95 80 61/2 4 40-20 2 F 61/2 pia. a 23/4 

HPS-266 139.95 120 61/2 4 40-20 2 F' 61/2 Dia. e 21/4 

HPS-267 109.95 120 61/2 4 35-4 F 61/2 Dia. x 23/4 

HPS-271 159.95 120 6 a 9 4 40-25 2 F 6 x 9 x 234 Blamp capable. 

DYNAMIC ACOUSTICS LPS-4010 52.50 30 4 4 100-18 2 S, 

LPS-5010 59.50 40 51/4 4 70-19 2 S 

LPS-6515 83.50 50 61/2 4 60-19 3 S 

LPS-6915 94.50 50 6 a 9 4 50-19 3 FI 

HPS-6520 99.50 80 61/2 4 55-20 2 5 
HPS-6920 142.50 100 5 e 9 4 45-20 3 F / 

BHT -850s 18.00 40 1 41 1.5k -22k S', 

1200FW268 20.00 50 4 48 75-6 C 

130RFW1OP 25.00 80 51/4 4 8 45-4 C 

160RFW27P 30.00 80 6'h 41 50-4 C 

CS -6900P 59.50 100 6 x 9 4 45-4 C,' 

200RFW3OP 64.50 100 8 448 55-2.5 CI 

OCM-1 149.50 50 4 4 70-20 S' 71/2 x 439 x 41/2 

oCM-2 119.50 60 4 4 500-20 Si 2% e 438 a 13/4 

ELECTRONIC RESEARCH A500 39.95 10 41/2481h 4-8 80-20 ±5 C .1/2 a 6 a 10 

ASSOCIATES A505 44.95 20 41/2381/2 4-8 80-20 ±5 C 13/4 a 6 x 10 

A2000 37.95 10 51/4 Ola 4-8 70-20 ±5 F 61/2 Dia. a 1/2 

A2005 42.95 20 5'/+ Dia. 4-8 70-20 35 F 61/2 Dia. a 11/2 

A3000 44.95 10 4-8 80-20 ±5 S 7 Dia. x 31/4 

A3005 49.95 20 51/4 Ola. 4-8 80-20 t 5 S 7 Dia. a 3% 

A4000 45.95 10 41/2e 81/4 4-8 90-20 ±5 S 131 451/4 a 91/2 

EPI LS -70 170.00 6 8 70-20 ±3 2 C 91/2 x 7 x 33b 

LS -81 200.00 41/2 4 80-20 ±3 2 C 73/4 x 41/2 a 21/2 

LS -81C 230.00 41/2 4 95-20 ± 3 2 S 71/2 a 51/2 x 53h Cabinet version of LS -81. 

LS -641 300.00 6 4 55-20 ±3 3 1 Two Pieces tConvertlble midrangertweeter, 
flush -mount woofer. 

LS -841 340.00 8 4 45-20 t3 3 1 Two Pieces 

LS -35 50.00 8 150-5 F 31/2 Dia. e 134 
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L FUJITSU TEN SG -1003 42.50 30 4 50-17 F 

SSB-8G11 34.95 20 4 915 F 
SG -1002 59.95 70 4 90-16 F 
SG -1301 54.50 30 5 60-19 W F 
SSB-8G4 26.95 20 514 50-20 W F 
SSB-4625 24.95 10 5'4 50-20 W F 
SG -1602 57.00 30 514 50-20 W F 
SSB-865 16.50 20 5 x 7 80.15 W F 
SSB-4631 14.95 10 5 x 7 80-15 W F 
SG -9601 139.95 70 6 a 9 70-15 2 F 

FULTAON 15-9990 119.95 100 6 x 9 13 F Opl. blamp. 
15-9790 99.95 75 514 I 3 F As above. 
15-9735 69.95 50 414 ' 12 F As above. 
15-9260 119.95 50 4 j 2 S 714 x 414 x 414 
15-9696 79.95 35 6 a 9 n 4 F 
15-9690 69.95 30 6 x 9 1 3 F 
15-9670 54.95 25 6 o 9 i 2 F 
15-9590 59.95 30 4 a 10 I 3 F 
15-9490 59.95 30 51/4 , '3 F 
15-9470 46.95 25 51/4 ' 12 F 
15-9435 39.95 20 4 2 F , 

15-9425 24.95 15 314 ' W F Inc. 4 a 6 adapter. 
15-9240 21.95 7 5 

, C 6 a 5 a 5 

INFINITY SYSTEMS I -Car 17411 24511 15 5 4 45.22 ,' 2 C r 9% Dla. x 21/2 

. . 
ISOPNON 30-50 162.50 325.00 30 61x 4 35-20 ±3 

.% 

3 814 DM. a 12 

JBL T205 99.95 50 417 4 2 F 

T420 119.95 80 617 4 2 F 
T540 149.95 100 6 a 9 4 2 F Blamp capable. 
T545 179.95 100 6 a 9 4 3 F As above. 

JENSEN J2033 
. 

179.95 100 a 91 4 38-40 t3 ' 3 F 31/2 x 63/4 o 91/2 Blamp capable. 
J2130 179.95 50 x 10 4 43-40 ±3 3 F 31/2 x 41/2 o 1031 As above. 
J1279 149.95 75 '4 4 52-40 ±3 3 F 131 a 614 0 614 
J2037 129.95 90 x 9 4 38-20 23 ' 2 F 314 461/24 91/2 
J1201 119.95 50 14 

, 4 55-20 t 3 2 F 39 a 81h 461/2 
J2041 99.95 75 14 4 58-40 ±3 2 F 23'2; 51/2 a 514 
J2126 94.95 50 14 4 63-40 ±3 2 F 231 a 43/4 a 43/4 
J1294 54.95 75 4-8 1.7k -24k ± 3 , F Var. 
J1242 159.95 55 x 91 4 40-20 ±3 4 F 4 x 614 x 9, 
J1065 129.95 50 x 9' 4 40-20 ±3 ' 3 F 3%404 a 9 
J1101 129.95 45 x 10 4 45-20 ±3 , 3 F 31/244% a 101/4 
J1069 84.95 45 x 9, 4 40-18 ±3 2 F 3%453/44 9 
J1105 84.95 45 x 15 4 45-18 ±3 2 F 31/2 x 41/2 x 91/4 
J1188 84.95 45 14 

, 4 58-18 ±3 2 F 231 x 61/. x 61/4 
J1077 79.95 45 14 4 60-18 :3 2 F 21/2 x 51/2 o 51/2 
J1093 71.95 40 17 4 65-18 ±3 2 F 2 x 414 041/2 
J1245 39.95 40 h 4 50-14 t3 W C 11/2 t 51/4 a 61/4 t t Flush mount; ff surface mount 

33148V.48j1 
J1186 76.95 40 14 

' 4 65-18 t3 2 C 2441/2 z4½ 1 t. 11 As above. 
33/4a61/2x6141t 

J1292 59.95 40 1/4 ' 4 70-14 ±3 ' F 11/2 a 51/2 x 51/2 
J1283 49.95 30 4-8 80-12 ±3 F 131 a 4 x 4 
J1134 37.95 15 x6 4 70-14±3 W F 33/4x63ia9 
J1117 32.95 12 14 I. 4 80-12 ±3 ' W F 11/2031/4 o 41/4 
J2000 269.95 50 12 ' 4 40-16 ±3 3 S 5% Ola. x 123/4 Swivel mount. 

, 

JET SOUND JS 415 24.95 20 512 4 80-16 F 

JS 425 34.95 30 512 4 80-18 2 F 
JS 510 29.75 40 6'2 4 70-16 W F 
JS 540 39.75 50 6't 4 70-18 2 F 

JS 975 59.95 100 6 o 9 4 ,55-20 2 F 
JS 985 89.95 100 6 a 9 4 55-20 3 F 

JVC CS692 145.15 71 5 it 5 4 21.25 2 F 63/4 a 93/444% 
CS691 t 71.15 45 5 x 1 4 25.15 W F 631 493/4 a 33/4 
CS61 15.55 II 514 We 4 45.1/ 51 F 614 Dla. x 2 
CS41 ' 45.15 25 4010. 4 15.15 W F 5 Dia. a 11/4 , 

KENW000 KFC-160 125.00 60 61/2 , 4 50-20 ±3 , 3 F 

KFC-1610 99.00 50 814 ' 4 50-20 ± 3 2 F 
KFC-161 89.00 25 61/2 4 50-20 ± 3 , 2 F ' 

KFC-1630 75.00 25 61/2 4 55-20 ±3 2 F 
KFC-1640 49.00 20 692 4 55-20 ±3 W F 
KFC-571 119.00 60 5 a T 4 50-20 :3 2 F 

(Continued) KSC-701B 229.00 70 4 4 60-21 ±3 3 S 

AUDIO/JULY 1982 27 



8TH ANNUAL CAR STEREO DIRECTORY 

C, 

Concord HPS-271 

. / 
é 

Q° \i\ 
' e5 S1 pi i s 

oe Q4Q. 
\ \r* ,°irO0So 0M1 \°` J Q1° a° Q ,. 4°x °S. 

* 

QP4 
o0 os et 

e+,T 
eo 

s 
p 0 \S° Q, e 1° 

/ 
0- Q''' f °Qo 

ó\4epsr°+¿O 
*511?J 

e 

KENWOOD KSC-501B 159.00 40 4 4 60-20 ±3 2 S 

(Continued) KFC-6900 199.00 100 6 x 9 4 35-21 ±3 3 F 

KFC-6910 149.00 80 6 x 9 4 40-20 ±3 3 F 

KFC-6920 125.00 80 6 x 9 4 45-20 ±3 2 F 

KFC-694 65.00 25 6 x 9 4 45-20 23 W F 

KFC-120 75.00 25 5 4 60-20 ± 3 2 F 

KFC-1220 65.00 25 5 4 60-20 ± 3 W F 

KFC-121 39.00 15 5 4 100-20 s 3 W F 

KFC-4610 75.00 20 4 o 6 4 60-20 ±3 2 F 

KFC-103 65.00 20 4 4 100-20 ± 3 W F 

KFC-83 32.00 20 31/2 4 100-20 23 W C 

KRACO THP-693 129.95 100 6 o 9 4 40-20 3 F 91/2 o 6% o 374 
THP-692 109.95 100 5 o 9 4 45-18 2 F 91/2 x 61/2 o 31/2 
THP-413 129.95 75 4x10 4 70-15 3 F 10x41/2x31/2 , 

THP-543 129.95 100 5% 4 7020 3 F 61,4 Dla. x 3 

THP-542 89.95 100 5% 4 70-15 2 F 61/4 Ola. x 3 

TRI-369 69.95 20 6 o 9 1 6017 ±5 3 F 37/o o 61/2 o 91/4 

LINEAR POWER Bass Vent 199.95 150 (2)8 8 201281x ±3 F 10 x 10 x 3 o 9 

MAGNADYNE SF3UX 25 31'2 4 90-16 2 C 

SF128X 30 4 4 8 70-20 2 C 

SF4fiX 25 4 o 6 4 8 80-18 2 F 

SF950 40 6 x 9 4 65-20 2 C 

SF957 40 6 o 9 4 65-22 3 C 

MATRECS ELECTRONICS Domeplex 13 129.95 45 5% 4 50-22 2 F 51d x 51/2 o 23/4 

Domeplex 19 139.95 45 4 o 10 4 45-22 2 F 4x10x 4 

Domeplex 30 169.95 75 6 o 9 4 35-22 2 F 61/4 x 9 o 41/2 

Domeplex 40 229.95 150 6 o 9 4 3022 2 F 61/4 x 9 o 41/4 Blamp capable. 
Domeplex 100 219.95 60 4% 4 45-22 2 S 9x6x5 

MESA ELECTRONICS 15 119.95 30 3 41 60-20 2 S 6 x 35/2 x 3 

20ZX 129.95 40 31/2 4 60-20 2 S 81/2 x 414 x 6 

25E 139.95 45 3 4 60-20 2 S 33/4 x 8 x 342 
30S 159.95 50 4 4!8 60-25 2 S 71/4 x 43/4 x 41/4 

50 135.00 80 5 4 8 50-25 2 S 91/2 x 61/2 x 43/4 

75 155.00 90 ` 6 4 50-25 3 S 121/2 o 91/2 o 71/2 

100 175.00 125 8 4 50-25 3 S 14 x 91/2 x 53/4 

MITSUBISHI SG -6978 139.95 100 6 x 9 4 50-20 3 F 

SG -69C13 99.95 40 6 x 9 4 50-20 2 F 

SG -40C8 99.95 50 4 o 10 4 50-20 2 F . 

SG-13CD 79.95 30 51/4 4 60-15 2 F 

SG-13WD 59.95 30 = 51/4 4 70-15 W F. 
SG-12MA 54.95 30 5 4 80-15 W F 

SG-10WE 49.95 4 4 100-17 W F 

SR-35WA 34.95 20 31/2 4 120.13 W F 

SX4054 189.95 100 4 4 10-12 2 S 

SB2SA 39.95 20 4 5k -20k S 

PANASONIC EAB-920 169.95 100 x 9 4 30-25 3 F 

EAB-940 119.95 100 o 9 4 40-25 2 F 

EAB-692 89.95 30 o 9 4 40-25 2 F 

EAB-691 64.95 30 o 9 4 45-20 W F 

EAB-412 79.95 25 a 10 4 60-25 2 F 

EAB-411 64.95 25 x 10 4 60-20 W F 

EA8-080 179.95 100 4 30-20 2 F 

EAB-030 29.95 20 1/2 4 100-20 W F 

EAB-063 84.95 25 1¡2 4 40-25 2 F 

EAB-062 74.95 25 1h 4 45-25 2 F 

EAB-061 59.95 25 1h 4 25-20 W F 

EAB-930 109.95 100 1/4 4 50-20 2 F 

EAB-050A 52.95 25 4 50-16 W F 

EAB-040 49.95 25 4 70-18 W F 

EAB-911 39.95 20 4 50-15 F 

EAB-909 34.95 8 4 50-15 F 

EAB-915 39.95 30 4 60-15 F 

EAB-914 34.95 B 4 65-14 F 

EAB-009 299.95 60 1/4 4 40-22 2 F 

EAB-069 89.95 60 1/2 4 40-25 2 F 

EAB-049 69.95 30 4 50-25 2 F 

PARASOUND SX40 44.95 20 4 4 80-20 ±4 F 5 Dia. a 11/2 

SCX65 89.95 25 61/2 4 65-22 ±4 2 F 61/2 Dla. o 11/2 

STH96 119.95 40 6 x 9 4 50-22 ±4 3 F 91/4 x 67'4 x 4 

PHILIPS EN8741 59.95 40 4 4 10-28 ±5 W F 43/4 o 43/4 x 21/2 

EN8710 129.95 50 4 x 10 4 05-20 ±5 2 F 41/2 x 10% x 41/2 

EN8769 149.95 100 6 x 9 4 40-20 ±5 2 F 61/2 x 91/4 x 41/2 Blamp capable. 
EN8751 59.95 25 51/4 4 10-16 ±5 W F 51/2 Dla. o 11/2 

(Continued) EN8330 49.95 50 4 1.21-281 *5 F 
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' PHILIPS EN8331 49.95 50 4 1.25.299 s5 F 
(Continued) EN8390 249.95 50 511 4 35-20 55 2 F 103/4 4 6 x 3 

E348365 199.95 IC 4 4 90-20 55 2 S 91/4 x 41/4 x 511 Ad)ustabl8 mount. 
E98320 79.95 50 4 1.25-20k 55 C 41/2 o 511 x 11/2 Forty -d8 level control. 
EN8875 139.95 60 61/2 4 25-20 s5 2 F 7 Dla. 1: 31/4 
EN8855 119.95 50 51/4 4 35-20 s 5 2 F 514 x 51/4 x 311 

PIONEER P-101 26.95 8 4 4 70-12 F 4 x 4 x 141 
TS -100 34.95 8 4 4 50-14 F 4 x 4 o 13/4 
TS-100DX 38.95 8 4 4 50-14 F 4 o 4 o 11/4 
TS -106 49.95 20 4 4 50-16 F 4 o 4 o 11/4 
TS -107 54.95 20 4 4 50-20 W F 5 Dla. o 134 
TS -108 69.95 20 4 4 50-20 2 F 5 DIa. x 11/4 
TS -120 39.95 8 51/4 4 80-16 F 531 Ola. x I 
TS -121 44.95 20 51/4 4 80-16 F 531 Dla. o I 
TS -1211 49.95 20 51/2 4 70-17 F 514 Dla. o I 
TS -1222 54.95 20 51/4 4 50-20 F 511 Dla o 131 
P -16L 29.95 8 61/4 4 50-10 F 61/4 Dla. x 134 
TS -1600X 42.95 20 61/4 4 40-20 W F 61/4 Dla. x j19 
TS-162DX 55.95 20 61/4 4 40-16 W F 61/4 Oia. x 711 
TS -1622 59.95 25 61/4 4 40-20 W F 614 Dia. x 11/4 
TS -164 64.95 20 61/4 4 40-16 2 F 61h Dia. o 214 
TS -165 69.95 20 61/4 4 30-16 2 F 61/4 DIa. o 21/4 
TS -167 79.95 20 61/2 4 30-20 2 F 61/4 Dia. o 211 
TS -1644 89.95 25 61/4 4 40-20 2 F 61/4 Dla. o 11/4 
TS -168 124.95 40 61/4 4 35-20 3 F 61/2 Dla. x 2% 
TS -81 29.95 20 31/4 4 100-18 F 444 o 341 
TS -13 49.95 60 4 250-20 F 311 o 431 o 21/4 
TS -M2 49.95 20 4 450-20 F 41/4 o 3 x 11/4 
T5M6 99.95 20 4 350-22 2 F 419 o 311 o 131 
TS -1600 169-95 60 1h 4 40-20 2 F 634 x 711 x 241 
TS -2000 199.95 60 4 30-21 2 F 111h o 71/4 x 31/4 
TS -462 49.95 20 x 6 4 60-20 F 619 4 4 o 2 
TS -411 69.95 20 o 10 4 50-20 2 F 10 o 41/4 x 31/4 
TS -571 59.95 20 o 7 4 50-18 2 F 834 o 5 o 21/4 
TS -691 49.95 20 x 9 4 40-16 W F 10 o 631 x 319 
TS -692 63.95 20 o 9 4 35-16 W F 10 o 631 x 31/4 
TS -694 85.95 25 o 9 4 35-18 2 F 93/4 639 x 334 
TS -696 119.95 40 x 9 4 30-20 2 F 937 631 x 311 
TS -697 139.95 60 4 9 4 30-22 2 F 931 631 o 319 
TS -695 149.95 40 o 9 4 30-20 3 F 931 631 o 311 
T5-1/4203 149.95 60 4 28-10 F 83/4 734 4 31/4 
TS -698 169.95 60 x 9 4 30-22 3 F 91/1 631 x 319 
TS -202 179.95 60 4 3020 2 F 53/4 719 x 31/4 
TS -205 199.95 60 4 30-22 3 F 634 71/4 x 31/4 
TS -5 29.95 8 1/4 4 8013 S 63e 57h x 431 
15-01 44.95 20 1h 4 120-18 S 319 41/4 x 414 
TS -35 74.95 40 1/4 4 80-13 S 614 51/4 x 41/4 
TS -X5 99.95 20 4 80-20 S 911 534 o 51/4 
TS -X6 109.95 20 4 80-20 2 S 911 634 x 511 
TS -09 199.95 40 41 4 50-22 2 S 811 719:514 
15-011 299.95 60 34 4 47-25 3 S 1114 x 71/2 x 541 
TS -Z80 399.95 60 1h 4 70-20 2 S 71/2 81/2 e 101/2 

1 POLK AUDIO Mini -Monitor II 2E0.00 CO 41/2 0 6420.5 *2 3 3 1319 x 6 x 434 

PSB SPEAKERS Alpha II 295.00 60 4 4 100-20 - 2.5 2 S 9 x 5 o 5 

PYLE INDUSTRIES F69C200-FCD 79.25 156.15 85 6 x 9. -8 5020 2 F 319: 631 t 914 
F69C290-FCO 82.75 183.60 100 6 x 9. -8 50-20 2 F 4 o 631 o 934 
F69C100-FT 49.90 117.95 55 6 o 9 -8 55-20 2 F 341 x 61/4 s 9114 
F69C200-FT 62.45 140.55 85 6 o 9 -8 50-20 2 F 319 o 631 II 931 
F69C290-FT 76.50 170.95 100 6 o 9 .; -8 50-20 2 F 4 x 631 o 931 . 

352C100 -FP 42.90 99.95 45 51/4 -8 60-40 2 F 279 x 51/4 4 51/4 
F52C165-fP 49.85 117.10 55 57/4 8 55-40 2 F 311 x 51/4 1 57/4 
F410C100-FP 43.60 101.50 45 4 x 10 -8 60-40 2 F 31/4 x 414 4 10 
F410C160-FP 51.50 117.10 50 4 x 10; -8 55-40 2 F 31/4 x 41/4 3 10 
F35C30-WF 19.95 30 31/4 , -8 90-18 ' W F 15/e x 33/4 t 41/4 
F4C99-F 23.35 70.25 35 4 -8 70-18 W F 119 o 4 x 41 

F5C100-WF 23.35 70.25 45 5 ' -8 60-18 . W F 5 Ola. x 21/4 
452C100-WF 23.35 70.25 45 51/4 -6 60-18 W F 23e x 514 o 51/4 
F6C100-WF 24.95 50 6 -8 60-18 W F 61/4 Dla. x241 
F46C55-WF 22.65 35 4 x 6; -8 70-18 W F 119 o 419 4 61/1 . 

F51C100-WF 25.85 45 5 x 7 -8 60-18 W F 21/4 o 5 x 71/4 
F69C100-WF 26.50 71.60 55 6 x 9' 8 55-18 W F 3 x 631 x 93/4 
F69C180-W1 32.75 82.05 55 6 o 9° -8 50-18 W F 314 x 63e 1 931 
F410C100-191 26.20 68.10 45 4 x 10 -8 60-18 W F 2% x 41/4 1 10 
WM5C1110-F 24.45 45 5 508.5 F 5 Dla. o 211 
W52C165-F 30.50 55 51/4 50-8 F 234 x 51/4 4 51/4 
W6C200-F 37.95 85 6 35-7.5 ; F 61/4 Dla. 3131/4 
W8C170-F 36.75 100 8 30-7 F x19 Dla. ir 31/4 

(Continued) W8C200-F 411.55 100 8 30-1 F 81/2 Dla. x 341 
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PYLE INDUSTRIES W8C200-F4 41.15 100 8 30-7 F 814 Ola. x 3% 
(Continued) W8C300-F 54.60 115 8 30-4.5 F 81h Ola. x 34/4 

W10C170-F 41.40 105 10 30-6.5 F 10% Dia. x 41/4 

W10C200-F 45.25 105 10 25-6.5 F 10% Dia. x 434 
W10C200-F4 45.85 105 10 25-6.5 F 10!h Dia. x 431 
W10C300-F 58.95 120 10 20-4.5 F- 10% Dia. x 434 
W12C200-F 51.15 115 12 20-6 F 12% Dia. o 51/4 

W12C200-F4 51.75 115 12 20-6 F 12% Dia. o 5% 
W12C300-F 63.30 130 12 20-4.5 F 121/4 Dia. a 51/4 

W69C200-F 41.40 85 = 6 a 9 40-7 F 3% a 631 x 9'Á 
W69C200-F4 42.10 85 6 x 9 40-7 F 31/4 x 634 x 93/4 
W69C2904 49.95 100 6 x 9 35-7 F 4 x 634 x 93/4 

W69C290-F4 50.80 100 6 o 9 35-7 F 4 o 631 a 931 
W410C160-F 30.85 50 4 x 10 45-7.5 F 31/4 x 41/4 x 10 
M5C99-F 24.60 55 5 700-14 F 5 Dia. x 2% 
M5C160-F 28.50 70 5 400-10 F 5 Ola. a 21/4 

T17C55-X 19.15 38.30 45 13'4 2.5k-208 F 4% Dia. a 13'4 

T3C24-X 17.15 34.30 65 3 3.5k -20k F 3% Dia. o 11/4 

T3PA 16.00 32.00 35 21/4 3k -40k F 31/4 Ola. o 39 
T3PAS 14.75 29.50 35 33'4 36-206 F 31/4 Dia. x 1% 
H35A15-X 24.18 48.35 50 3% 8 2.5k -20k F 21/4 0 341 x 3á 
HT35P 22.65 35 3% 46-406 F 23'4 1 33'e x 3% 
CD4C80-X 28.08 56.15 50 4 8 3k -20k F 4% Dia. o 1% 

OUAMNICHOLS 62C1OFEX 19.50 15 51/4 75-15 W C 21/4 a 51/4 a 51/4 

68C20FEX 25.65 15 6 o 8 45.17 W C 31/4863t1 8 

68C10FEX 21.40 15 6 x 9 45-17 2 C 3% x 631 x 91/4 

69C30FEX 42.05 50 4 o 8 35-15 W C 31/4 x 631 x 91/4 

69C10FEC0 36.40 15 6 a 9 45-20 2 C 31/4 o 63'e o 91/4 

200 59.50 18 6 x 9 45-17 W F 31/4 x 63/4 x 91/4 KIt. 
2000 94.50 35 6 o 9 40-19 2 F 3% x 631 o 10 o 91/4 As above. 
30C25Z8 ' 9.40 5 3 200-12 C 11/4 o 3 o 3 

3C3Z8U 10.55 5 3 180-9 C 15/e x 31/4 x 31/4 

5C3Z8 10.35 5 5 90-13 C 1 x 4% o 4% 
52C1028 14.70 10 51/4 125-9 C 21/4 x 51/4 x 51/4 

RADIO SHACK 40-2039 49.95 40 - 4 8 50-20 2 S' 7% a 5 x 43/4 Black finish; Model 40-2034, silver. 
40-1355 24.95 30 . 6 x 9 8 60-15 2 
40-1356 29.95 30 6 x 9 8 60-16 3 
40-1382 24.00 50 _ 6% 
40-1243 8.59 10., t W f4/(1 16. 
40-1297 12.95 30 9 W . 

40-1284 9.95 20 = 8 
40-1909 6.95 10 , 8 

40-1240 5.79 5 8 ' 

40-1333 5.99 4 

40-1260 16.95 30 8 W ' 
40-1268 9.99 10 8 W 
40-1269 6.95 8 W 
40-1261 7.99 10 . t W 
40-1298 6.95 10 

. 

40-1241 5.99 8 
. 

12-1856 59.95 60 : 51/4 80-16 3 F 
12-1853 59.95 60 C 5% 120-18 2 S 3 a 91/4 x 61/4 
12-1854 79.95 BO 5% 100-15 3 F 239 x 93/4 x 634 
12-1855 29.95 40 - 51/4 F. 5% Dia. x 11/4 
12-1849 29.95 40 51/41 W S- 73/4 Dia. x 71/4 
12-1843 17.95 20 51/4 W F 
12-1844 17.95 20 51/4 W S 739 Dia. o 71/4 
12-1851 11.95 20 1 5 F 

12-1852 11.95 20 3 S 

ROADSTAR RS -6022 74.95 30 5% 4 70-18 ±10 2 C 931 o 41/e x 6% 

ROYAL SOUND RS400 80.00 25 ñ 4 x 10 4 70-20 ±5 2 F 91/4 x 41/4 x 3 

RS410 60.00 20: 4 4 100-17 ±5 W F. 4 x 4 x 2 
RS500N 30.00 20 - 54/4 4 80-15 ±5 W F 6 x 6 x 2 

RS510N 60.00 20 539 4 60-17 ±5 2 F ' 6 x 6 x 2 

RS520N 75.00 20 ; 53/4 4 60-18 ±5 3 F : 6 a 6 x 2 
R5600 160.00 50 6 4 60-20 ±6 2 F 3 x 6%x 934 
RS700 125.00 30 : 6 x 9 4 60-18 ±6 2 F 3 x 631 x 91/4 

RS800 60.00 25 6 x 9 4 70-20 ±5 2 F 3 x 6'/e x 91/4 
RS900 75.00 50 6 x 9 4 60-20 ±5 3 F 3 o 63'4 o 9% 
RS6O10 60.00 30 3 4 120-13 :10 W S 534 x 3e/4 x 4 

RS6020 100.00 30 3 4 120-18 ±10 2 S 544 x 31/4 x 3?4 
RS6030 125.00 30 3 4 100-20 ±6 2 S 6 x 341 x 3 
RS6035 140.00 30 3 4 120-18 ±10 3 S 53/4 x 341 x 4 

RS6045N 200.00 45 4 8 80-20 ±6 2 S 631 x 4 x 41/4 
RS6100 250.00 100' 4 4 45-20 ±6 2 S 7% x 439 x 5% 
RS6120 125.00 30 6% 4 18-2 ±2 . C 8% x 848 x 63/e 

30 



 91 

8TH ANNUAL CAR STEREO DIRECTORY 

SPEAKERS 
Mesa 20ZX 

/ / 
se` 

Q° q\' \ }' oS °Se a\ a 0 a \h\ 4,s r FS Q° 0 y1 e ,_0''' 

° e 
9 aa. 

Jp` a°\ e <a° so e S°\a`c o° Y\' \ ,5 1,,,o 
e1a°`e °e°` l tie`\\\ ̀DsJ °5°°S s \fp \1O 

Q\\ Qc\ 
9-'5' ,X.'° y1°¡ \`Q II? ̀

2S y1r 3, \°yc tC,o+ p\Fa .r°\e 

SANYO SP709 22.95 10 4 4 90-16 W F 
SP721A 39.95 10 4 4 80-16 2 F 
SP44 39.95 30 4 4 80-15 W F 
SP40 49.95 30 4 4 70-20 2 F 
SP55 34,95 15 51/4 4 80-12 F 
SP700 15.95 5 61/2 4 100-12 F 
SP711 29.95 15 61/2 4 80-16 W F 
SP66 49.95 30 61/2 4 70-15 4V F 
SP9035 59.95 30 61/2 4 70-17 2 F 

SP9036 69.95 30 61/2 4 70-20 2 F 

SP9046H 99.95 100 61/2 4 60-20 2 F 

SP758A 54.95 30 5 x 7 4 8016 2 C 
SP766A 69.95 30 6 x 9 4 50-16 2 F 

SP772A 79.95 30 6 x 9 4 50-20 3 F 

SP778 99.95 30 6 x 9 4 50-20 3 F 
SP69A 199.95 120 6 x 9 40-20 3 F 

SP14 69.95 30 4 x 10 4 70-16 2 F 
SP412A 89.95 30 4 x 10 4 70-20 3 F 
SP88 99.95 30 4 4 80-20 2 S 73/4 x 51/2 x 43/4 
SP90 219.95 100 4 80-20 2 S 91/4 x 7 x 53/4 

S J A INDUSTRIES 525 124.00 30 51/4 4 40-15 2 S 
500 106.00 30 51/4 4 40-8 S 
6925 178.00 40 6 x 9 4 30-15 2 C 
6900 162.00 40 6 x 9 4 30-7.5 C 
40125 152.00 40 4 x 10 4 35-15 2 C 
40100 134.00 40 4 x 10 4 35-7.5 C . 
M400 13.90 30 41/2 4 60-12 S 
850 31.90 75 8 4 8 303 S 
1050 33.96 80 10 4:8 30-3 S 

52515 132.00 50 51/4 4 35-15 2 S 
50015 114.00 50 5% 4 35-6 S 
692515 192.00 60 6 x 9 4 30-15 2 C 
690015 172.00 60 6 a 9 4 30-5 C 
625 29.90 50 6 4 30-6 S 

SONY XS -3 34.95 20 1/2 4 100-20 ±3 W F 31/2 Ola. x11k 
XS -101 64.95 20 4 50-18 ±3 W F 41h x 41/2 x 21/4 
05102 79.95 20 4 50-20 ±3 2 F 41/2 x 41/2 x 217 
XS -301 89.95 20 1/4 4 47-20 ± 3 2 F 5% a 5e/e i 21/2 
XS -606 99.95 30 1/2 4 45-20 x 3 2 F 61/2 Ola. x 3 
XS -1B 299.95 100 4 45-40 ± 3 2 S 101/2 x 51/4 x 734 
XS -11 199.95 70 4 45-19 x 3 2 S 9 x 51/4 4/34 
XS -L20 199.95 60 4 18-4 ±3 F e34 x 83/4 x 31/2 
XS -L16 129.95 40 1/2 4 32-4 x3 F 61/2 Ola. x 314 
XS -66 159.95 80 x 9 4 45-19 ±3 3 F 61/4 x 91/2 1 43/4 
XS -63 139.95 40 x 9 4 50-19 ±3 3 F 634 a 944 x 43/4 
X5-62 109.95 40 x 9 4 55-18 ±3 2 F 63'4 x 944 x 4 
XS -43 139.95 40 x 10 4 65-18 x 3 3 F 4% x 103t x 334 
05-880 189.95 60 4 30-21 ±3 3 F 834 x 8341 31/2 
XS -691 129.95 40 x 9 4 35-21 ±3 3 F 634 x 944 x 4 
XS -690 94.95 30 x 9 4 35-20 ±3 2 F 63/4 x 9412 4 
XS -613S 89.95 20 1h 4 70-15 ±3 2 F 71/2 Ola. x 2% 
XS -211S 59.95 15 4 85-12.5 ± 3 W F 61/2 Dia. : 134 

SPARKOMAT1C SK6950 99.95 100 6 x 9 4 50-20 4 S 1/2 x 91/4 x 4 
SK550 89.95 100 5 a 7 4 60-20 4 S a 6 x 5'~t 
SK650 74.95 100 6 4 70-20 4 F 1h 4 6% 1 3 
5689221 69.95 40 6 x 9 4 30-17 3 S 1/4 x 914 x 31/2 
SK522T 59.95 5 x 7 4 60-17 3 S x 6 1 51/2 
SK622T 54.95 6 4 50-4 3 F 1/4 x 61/4 4 23'4 
SK6900 89.95 40 6 x 9 4 40-18 3 S 1/2 x 101.2 a 3 
SK6920C 47.95 25 6 x 9 4-8 30-15 2 S 1/2 x 91/4 x 344 
SK520C 44.95 25 5 x 7 4-8 60-15 2 S 1 6 x 51/2 
SK620C 39.95 25 6 4-8 50-15 2 F 1/4 a 61/4 a 23'4 
SK4120C 47.95 25 4 x 10 4-8 50-15 2 S 1/4 x 10 I 31/e 
SK410 29.95 20 4-8 90-15 S 1/2 x 634 x 5 
SK400 24.95 20 3% 4-8 90-15 F x 4 x 11+4 
SK600 39.95 15 51/2 4-8 70-15 2 F 1/4 x 61/4 4 11/2 
54300 19.95 20 31/2 4-8 90-15 F 1/2 x 43'4: 11/2 
SK690 29.95 15 6 x 9 4-8 50-12 S 634 x 934 x 31h 
SK510 29.95 15 5 a 7 4-8 60-12 S x 6 a 5,9 
SK610 19.95 15 6 4-8 70-12 F 1/4 x 61/4 x 21/4 

SPECO DMS -3 119.95 50 4 0 55.28 3 S 71/2 x 41/2 x 4% 
DMS -2 99.95 30 3 0 0029 2 S 51/4 x 344 x 3 
SK6920T 69.96 00 0 x 9 0 50-20 3 F 
SK4120C 31.95 40 4 x18 I 50-20 2 F 
WC5110C 55.00 20 51/4 6 50-15 2 C Wedge kit. 

SPECTRON 700 250.00 50 5 8 70-20 x 3 2 F 734 x 51k x 11h 
760 300.00 80 6' 2 8 50-20 x 3 2 

1 
F 63/4 1 91/2 x 1 
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TAMON AUTO SOUND 18-1010 84,98 40 3 4 100-12 3 S- 614 a 514 x 4% 

CS -3000X 95.98 40 5 4 70-20 3 F- 914 x 53/4 x 1% 
CS -401 34.98 25 4 8 110-15 F'_ 31h a 31/2x'8 
CS -440 43.98 40 4 4 100-18 F 43/4 x 434 x;í 
CS -550 37.98 35 5 4 120-15 F 51/4 x 514 x rh 
CS500CX 54.98 25 5r/i 4 75-18 2 F- 61/2 DIa. a 11/4 
CS-560CX 75.98 60 51/4 4 70-20 2 F 61/2 Die. a 11h 
CS560TX 99.98 60 556 4 70-20 3 F órk Dia. a 11/4 
CS-6100CX 134.98 100 6 x 9 4 60-20 2 F 93/4 a 6;'4 x 114 
CS-6100TX 154.98 100 6 x 9 4 60-20 3 F 93/4 x 639 a 11h 
BS -35000 14.98 29.98 20 31/2 4 150-18 F 
85-460CX 21.98 42.98 40 4 a 6 4 150-18 2 F 

8S-46000 14.98 29.98 40 4 a 6 4 150-18 F 
BS-460VW 13.98 27.98 20 4 a 6 4 150-18 F 

VISONIK Alphasonik 75.00 150.00 45 4 4 66-22 +4,-8 2 F 63/4 a 41/4 x 11/4 
03200 
D4200 90.00 180.00 50 4 4 80-22 +4, -8 2 F 744 o 43't x 2 Sealed enclosure. 
05200 98.00 196.00 50 4 4 85-22 +4, 8 2 F 634x4ya11/2x31/4 Oia. 
04000 107.00 214.00 50 4 4 50-22 +4,-8 2 S - 6Y4 441/2 x 4 Wedge -shape enclosure. 
05000 138.00 276.00 50 4 4 50-25 +4,-8 2 S 6Y4 a 4% x 4 As above. 
Alphasonik 200.00 100 6 x 9 4 40-18 ±4 3 F Three Pieces 
TP6951 = 

ZAPCO W691038A 60.00 120.00 75 6 x 9 8 26-3 x4 F 334 x 634 x 9!h 
W610308 60.00 120.00 75 6 8 35-3 -± 4 F 61/2 Ola. x 31/2 

1. Tapered laser -hollowed Ruby cantilever 
2. Laser -drilled rectangular stylus mounting hole 

3. Nude rectangular -shank Straight Line Contact stylus 
4. Toroidal coils hand wound of pure Silver wire 

5. One-piece "Omega shaped" coil core/pole pieces 
6. Three year warranty 

And if that doesn't 
convince you...listen! 

17) 
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AAL C K O 629 West Cermak Rd. Canton Ken wood Quam-Nichols Chicago, III. 60616 254 First Ave. North 1315 East Watsoncenter Rd. 234 East Marquette Rd. Minneapolis, Minn. 55401 Carson, Cal. 90745 Chicago, III. 60637 ADS 
One Progress Way Cerwin-Vega Kraco Enterprises R Wilmington, Mass. 01887 12250 Montague St. 505 East Euclid Ave. Radio Shack Arleta, Cal. 91331 Compton, Cal. 90224 14001 Tandy Center AFS/Kriket 

Fort Worth, Tex. 76102 Acoustic Fiber Sound Syst. Concord Electronics L P.O. Box 50829 6025 Yolanda Ave. Linear Power Roadstar Corp. Indianapolis, Ind. 46250 Tarzana, Cal. 91356 11545 D Ave. 5331 McFadden Ave. 
Auburn, Cal. 95603 Huntington Beach, Cal. 92649 Aiwa D 

35 Oxford Dr. Dynamic Acoustics M Rockford Fosgate Moonachie, N.J. 07074 P.O. Box 646 Magnadyne Corp. 328 South Rockford Dr. San Ramon, Cal. 94583 P.O. Box 5365 Tempe, Ariz. 85281 Alphasonik 
Carson, Cal. 90749 See Visonik E Royal Sound Co. Electronic Research Matrecs Electronics 200 Industrial Way West Alpine Associates 805 Woodman Ave. Eatontown, N.J. 07724 3102 Kashiwa St. Poly -Planar Div. Winslow, III. 61089 Torrance, Cal. 90505 311 East Park St. 

S Moonachie, N.J. 07074 Mesa Electronics Sales Sanyo American Audio Corp. 2940 Malmo Dr. 1200 West Artesia Mobile Sound Div. EPI Arlington Heights, III. 60005 Compton, Cal. 90220 636 Forbes Blvd. Epicure Products 
S. San Francisco, Cal. 94080 25 Hale St. Midland International SJA Industries Newburyport, Mass. 01950 1690 North Topping 10023 Canoga Ave. A -R -A Motorola Kansas City, Mo. 64120 Chatsworth, Cal. 91311 P.O. Box 870 F 
Grand Prairie, Tex. 75050 Fujitsu Ten Mitsubishi Sony 19281 Pacific Gateway Dr. 7045 North Ridgeway Ave. 9 West 57th St. Audiobahn Electronics Torrance, Cal. 90502 Lincolnwood, Ill. 60645 New York, N.Y. 10019 1815 West 205th St. 
Torrance, Cal. 90501 Fultron 0 Sparkomatic Corp. Arthur Fulmer Inc. Walter Odemer Co. Routes 6 and 209 AudioMobile P.O. Box 177 1516 West Magnolia Blvd. Milford, Pa. 18337 711 West 17th St. Memphis, Tenn. 38018 Burbank, Cal. 91506 Building A-7 

Speco Costa Mesa, Cal. 92627 H P P.O. Box 624 Hanabashiya Panasonic Lindenhurst, N.Y. 11757 AudioSource 39 West 28th St. One Panasonic Way 1185 Chess Dr. New York, N.Y. 10001 Secaucus, N.J. 07094 Spectron Electronics Foster City, Cal. 94404 
9620 Topanga Canyon Place I Parasound Chatsworth, Cal. 91311 Audiovox Infinity Systems 680 Beach St. 150 Marcus Blvd. 7930 Deering Ave. San Francisco, Cal. 94109 Hauppauge, N.Y. 11787 Canoga Park, Cal. 91304 T 

Philips Auto Audio/ Tamon Auto Sound Autotek Corp. lsophon Amperex 1645 East Del Amo Blvd. 1447 North Carolan Ave. See Walter Odemer Co. 230 Duffy Ave. Carson, Cal. 90746 Burlingame, Cal. 94010 Hicksville. N.Y. 11802 
J 

V B JBL Pioneer 
Visonik of America Becker Electronics 8500 Balboa Blvd. 1925 East Dominguez St. 
701 Heinz St. 

Route 145 
East Durham, N.Y. 12423 

Northridge, Cal. 91329 Long Beach, Cal. 90810 
Berkeley, Cal. 94710 

Jensen Polk Audio Bevada International 4136 North United Pkwy. 1915 Anrapolis Rd. W 8824 Shirley Ave. Schiller Park, III. 60176 Baltimore, Md. 21230 Westport Labs Unit 14 

6025 Yolanda Ave. Northridge, Cal. 91324 Jet Sound PSB Speakers Tarzana, Cal. 91356 Electronics 480 Dutton Dr. Bon Sonic 1000 East Del Amo Blvd. Waterloo, Ont. See Hanabashiya Carson, Cal. 90746 Canada N2L 4C6 Z 
Zapco Bose Corp. JVC Pyle Industries Zeff Advanced Products 100 The Mountain Rd. 41 Slater Dr. 501 Center St. 2135 Stone Ave. Framingham, Mass. 01701 Elmwood Park, N.J. 07407 Huntington, Ind. 46750 Modesto, Cal. 95351 
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LEONARD FELDMAN 

By the time you read this, you 
may be able to turn on the ra- 
dio in your car or home and 

listen to a stereo broadcast-on the 
AM radio band. Or, you may be able to 
listen to two different AM stereo broad- 
cast systems-or three-or four, or 
possibly even five! 

That's because the Federal Commu- 
nications Commission, unable to de- 
cide which of five proposed systems 
for AM stereo was "best," took the 
easy way out. Instead of providing the 
country with a national standard for 
this new service (one of the purposes 
for which the FCC was ostensibly cre- 
ated), that august body of seven com- 
missioners and assorted technical 
staff, after spending more than five 
years on this subject, issuing a tenta- 
tive decision in favor of one of the sys- 
tems (Magnavox) more than two years 
ago, and then, a few months later, re- 
tracting its tentative decision for the 
purpose of "taking another look at the 
data," has brought forth what amounts 
to a colossal non -decision. 

The FCC has asked the American 

public to decide which system (if any) 
should dominate. In other words, U.S. 
AM radio stations are now free to go 
on the air, using any one of the five 
systems they wish, and transmit stereo 
programming. What the American 
public is supposed to do to receive 
these broadcasts is left to the manu- 
facturers of home and car stereo 
equipment. 

The makers of such equipment can 
"bet" on a single system at the outset 
and produce receivers which can de- 
tect and decode that system. Or they 
can build receivers containing multiple 
decoder circuits and a selector 
switch-at considerable additional 
cost to the purchaser. They can prob- 
ably even devise receivers which will 
automatically respond to the type of 
transmission being received and 
switch over to appropriate decoder 
circuitry without the listener having to 
do a thing-again, at a considerable 
increase in cost of the receiver. Or, as 
may very well happen, they can sit 
back in a classical chicken and egg 
dilemma, waiting for broadcasters to 

make up their minds, while the broad- 
casters wait for the receiver manufac- 
turers to make up theirs! 

It would be one thing, of course, if all 
five systems were nearly identical in 
operation. Under those circumstances, 
a single circuit with minor switched -in 
modifications might be possible with- 
out adding too much cost to the re- 
ceiver. But, as a quick look at the side- 
bars will show, the five proposed AM 
stereo systems are quite different from 
each other. To be sure, National Semi- 
conductor, for example, has devel- 
oped a single chip (LM1981) which, 
though originally designed for the 
"about to be approved" Magnavox 
system, can, according to its develop- 
ers, be modified (by changes in exter- 
nal componentry) for use with at least 
two other proposed systems (Motorola 
and Belar), and, possibly, with the ad- 
dition or substitution of yet additional 
components, for the other two pro- 
posed systems (Harris and Kahn/Ha- 
zeltine) as well. Still, time alone will tell 
whether the FCC non -decision leads to 
the creation of a new type of radio 
service in the United States or results 
in abandonment of the entire idea of 
AM stereo. 

At stake are enormous sums of mon- 
ey. Car audio is particularly ripe for AM 
stereo. In many places, such as the 
Bay Area of California, automobile 
commuters cannot listen to a single 
FM station throughout the drive to and 
from work. Indeed, at least six leaders 
in car audio already have built proto- 
type receivers. 

While AM stereo will not automatical- 
ly make existing gear obsolete, the in- 
dustry estimates that five million AM 
stereo receivers could be sold in 1983, 
if a single system is established. But 
by leaving the decision to the market- 
place, where price, advertising and 
other considerations may be as'signifi 
cant as quality, this becomes a very 
large IF. 

Nevertheless, some interested par- 
ties have already picked their horse in 
the AM stereo derby. National Semi - 
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The Magnavox System 
Almost gaining approval of the 

FCC, the Magnavox system uses 
a combination of amplitude mod- 
ulation and linear phase modula- 
tion. As is true in FM stereo 
broadcasting (and with all of the 
proposed AM stereo techniques), 
stereophonic program material is 
first matrixed into (L+R) and 
(L - R) signals. The (L+R) signal 
amplitude -modulates the r.f. car- 
rier, while the (L-R) signal 
phase -modulates the carrier. This 
system also includes a 5 -Hz FM 
signal on the carrier which can 
be used for automatic identifica- 
tion of stereo broadcasts and, 
perhaps, automatic switching of 
receiver circuitry from mono to 
stereo. 

A three -step process gener- 
ates the required composite sig- 
nal for the Magnavox system; the 
elements are shown in the block 
diagram of Fig. 1. First, a 3.69 - 
MHz oscillator is frequency -mod- 
ulated with a 5 -Hz identification 
tone. Phase deviation is limited to 
4 radians. Next, a phase modula- 
tor adds the (L R) audio compo- 
nent as phase deviation to the 
output of a tunable frequency 
synthesizer. Tuning range is from 
4 to 6 MHz, and the maximum 
peak deviation contributed by the 
(L-R) component is limited to a 
maximum of one radian. The two 
modulated signals are down -con- 
verted by a heterodyning proc- 
ess to the desired broadcast - 

band frequency of the station, 
applied to a standard AM trans- 
mitter's r.f. input, and amplified to 

full station power. This amplified 
carrier is also amplitude -modulat- 
ed by the (L+R) component us- 
ing the modulation circuitry al- 
ready found in the standard AM 
transmitter. A delay network 
equalizes the time delays which 
the (L+R) and (L-R) signals en- 
counter prior to transmission. 

A block diagram of a possible 
decoder circuit for the Magnavox 
system is shown in Fig. 2. All r.f. 
and i.f circuitry is the same as it 
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would be in a monophonic AM 
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stereo is being transmitted), the 
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the stereo mode. In the absence 
of this identification tone, the 
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mono mode, and the (L+R) sig- 
nal appears at both outputs-a 
monophonic signal from both 
loudspeakers. 
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The Belar System 
Belar Electronics Laboratory 

proposed a system derived from 
an original proposal by RCA 
(which was not an active propo- 
nent in the FCC AM Stereo Dock- 
et). The Belar transmission meth- 
od is illustrated in the block dia- 
gram of Fig. 3. As in the Magna- 
vox system, matrixed (L+ R) and 
(L - R) signals are used. The 
(L- R) component is first pre -em- 
phasized using a 400-mS time 
constant. It is then routed through 
a variable -delay line to an FM 
modulator input, where it fre- 
quency -modulates the r.f. signal 
used to drive the transmitter. At 
the same time, the (L+R) signal 
amplitude -modulates the carrier 
in the conventional way. Peak 
low -frequency deviation of the 
carrier by the (L -R) component 
is limited to ±1.25 kHz. ' 

A typical receiver decoding cir- 
cuit for the Belar system is shown 
in block diagram form in Fig. 4. 
Again, the r.f. and i.f. stages 
would be the same as in an ordi- 
nary monophonic AM receiver. 
The output of the i.f. amplifier is 

split into two separate detection 
paths. One path applies the sig- 
nal to a limiter amplifier which re- 
moves any AM modulation, leav- 
ing an FM square wave to be de - 

CRYSTAL 
OSCILLATOR 

(3 MHz) 
-300 

FREQUENCY -MODULATED FREQUENCY SYNTHESIZER r 

PHASE 
COMPARATOR 

LOOP 
FILTER 

-N 
(N 50-2001.. 

vC0 

11111 
FREQUENCY SELECT 

l00 N5 
LEFT (L -R) PRE -EMPHASIS 
CHANNEL 
o 

AND DELAY 
LINE 

RIGHT AUDIO 

CHANNEL MATRIX 

o 
IL*Rl LEVEL 

ADJUST 
1111.0 

RE FROM 
ANTENNA 

RE PRESELECTOR 
WITH 

FREQUENCY 
SYNTHESIZER 

VARIABLE 
NEGATIVE 
PEAK 
LIMITER 

I.F. 

modulated by an FM detector 
such as a discriminator or ratio 
detector. The other path applies 
the signal to a conventional enve- 
lope detector where the (L+R) 
information is recovered. After 
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detection, the recovered (L + R) 
signal is matrixed with the recov- 
ered and de-emphasized (L - R) 
signal to yield separate "L" and, 
"R" output signals.- Belar pro- 
poses to use a 10 -Hz pilot signal. 
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Fig. 4-Decoding of the 
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separate AM and FM 
detectors plus matrix addition 
and subtraction of (L +R) and 
(L- R) signals. 

conductor, for example, one of the 
world's leading suppliers of integrated 
circuits, entered the AM stereo field in 

1976. By the time the FCC gave its 
initial approval of the Magnavox sys- 
tem in 1980, National Semiconductor 
was ready to go to market with its first 
AM stereo decoder. It was specifically 
designed for the Magnavox system, 
and although the chips can be made 
to suit two other systems, National 
openly prefers Magnavox. 

Dan Shockey, an executive of the 
company, has said, "Momentum in the 
receiver industry towards the Magna- 
vox system, based on the 1980 deci- 

sion, is the only clear momentum any- 
where." He has also claimed that it 

was the only "existing, practical solu- 
tion to AM stereo at the drucial receiv- 
er level . .. the only one system ready 
for production at major receiver manu- 
facturers." Shockey warns that failure 
to establish an AM stereo system with- 
in the next six months will confuse the 
public, resulting in the kind of reaction 
that has all but destroyed quad and 
slowed the growth of videodiscs. 

Pioneer has offered cautious sup- 
port for the Magnavox system. "After 
extensive research on the proposed 
system of implementing AM stereo," 

said company President Jack Doyle, 
"Pioneer has determined the Magna- 
vox format to be one of the best and 
most effective." However, Pioneer has 
yet to make any AM stereo receivers. 

Sansui has built a prototype tuner 
capable of automatically detecting 
and decoding the Magnavox, Harris or 
Kahn systems. But Sansui Vice Presi- 
dent Tom Yoda says, "We are not sup- 
porting any specific AM stereo system 
at this time." 

Ford Motor Company, whose sub- 
sidiary Ford Aerospace and Communi- 
cations Corp. manufactures car re- 
ceivers, notified the FCC that it favored 
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either the Magnavox or Belar systems. 
Ford reported that its engineers found 
that the costs for Motorola, Harris and 
Kahn systems would be roughly dou- 
ble that of Belar or Magnavox "without 
perceivable improvement." 

On behalf of its candidate, the Harris 
Corp. intends to enter the market ag- 
gressively, using the company's 

unique leverage. Of all the manufac- 
turers, Harris is the only one that also 
produces transmitters and in that role 
supplied more than half of all AM and 
FM transmitters installed by U.S. 
broadcasters last year. The company 
claims to have 150 "contingent" or- 
ders from AM stations for stereo sys- 
tems and will immediately seek to con - 

vet/ these to firm commitments. 
Meanwhile, Sanyo, Matsushita, Trio- 

Kenwood, Aiwa, Sony, Sharp, JVC, 
Nippon Columbia, Akai, et al. appear 
to be waiting for more information be- 
fore making any decisions on a sys- 
tem. Their hesitation is not based sole- 
ly on the uncertainty in the U.S. mar- 
ket, because the Japanese govern - 

The Harris System 
Harris Corp. calls its system a 

compatible phase -multiplex sys- 
tem (CPM). As shown in Fig. 5, in 
this system, the left -channel sig- 
nal amplitude -modulates a carrier 
which lags the transmitted resul- 
tant by 15°; the right channel 
modulates a carrier which leads 
the transmitted resultant carrier 
by 15°. When these two signals 
are added together, they form 
coherent (L + R) sidebands which 
are identical to those of a con- 
ventional monophonic signal, as 
well as (L - R) quadrature side - 
bands which are reduced in am- 
plitude with respect to the (L+R) 
sidebands because of the use of 
the 30° angle. The CPM system 
might therefore be described as 
a modified quadrature system. It 

uses a technique which is very 
similar to that used in color TV for 
transmitting two chroma (color) 
signals on a single carrier. In Fig. 
5, the composite signal, V(t), cre- 
ated by the addition of the lead- 
ing and lagging r.f. signals, must 
be separated into its envelope 
components, Ve(t), and phase - 
modulated carrier components, 
V(c)t, before it can be transmitted 
by a conventional AM transmitter. 
A clipper circuit recovers the 
phase modulation, while an enve- 
lope AM detector recovers the 
amplitude modulation. These two 
components, Vc(t) and Ve(t), are 
then applied, respectively, to the 
r.f. and audio inputs of the trans- 
mitter. 

One possible form of receiving 
decoder circuitry for the Harris 
system is illustrated in the block 
diagram of Fig. 6. An ordinary AM 
receiving circuit is used up to the 
point of i.f. detection. There, a 
phase -locked loop circuit regen- 
erates an unmodulated i f. signal 
from the incoming i.f. signal. The 
regenerated i.f. signal from the 
voltage -controlled oscillator of 
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the PLL circuit is 90° out of phase 
with respect to the incoming 
modulated i.f. signal, so that mix- 
er M2 demodulates the quadra- 
ture (L - R) information directly. A 
90° phase -shift network produces 
umodulated i.f. that is in phase 
with the incoming modulated i.f. 
signals. This signal is combined 
with the modulated i.f. signal In a 
second mixer, M1, to demodulate 
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the in -phase (L+R) information. 
After appropriate gain adjust- 
ments, the two recovered signals 
are matrixed to produce separate 
"L" and "R" signals. Though not 
shown in the diagrams of Figs. 5 
and 6, Harris has also suggested 
that a 20 to 25 Hz signal, at 9% 
modulation of the (L - R) channel, 
be transmitted as a stereo -indi- 
cating or switching signal. 
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ernment has also failed to choose a 

system for AM stereo in that country. 
While there are some similarities be- 

tween the five systems now "ap- 
proved" by the FCC, by no stretch of 
the imagination could all five systems 
be said to be compatible with each 
other. No one can predict at this time 
which system (if any) will gain suprem- 

acy. What is certain is that even if one 
system ultimately wins out, there is lit- 
tle guarantee that it will be the "best" 
system, from a technical point of view. 
At least three commissioners at the 
FCC agree with that unfortunate con- 
clusion. 

I'd like to quote, verbatim, from a 
statement of FCC Commissioner 

James H. Quello who, while concur- 
ring in the result of the FCC delibera- 
tions, said, in part: 

"The marketplace has very little 
competence to determine the relative 
merits of one technical standard ver- 
sus another over the short term since 
its decisions are generally influenced 
by marketing efforts more than by 

The Motorola System 
This system is known as 

C-QUAM. One method of trans- 
mitting two signals on one carrier 
is to modulate two carriers of the 
same frequency which are 90° 
apart in phase. 

The, problem with ordinary 
quadrature amplitude modulation 
(QUAM), when applied to the 
broadcast band for the transmis- 
sion of stereo, is mono compati- 
bility. When large amounts of 
stereo information (L - R) are pre- 
sent in the composite signal, the 
audio signal recovered by a mon- 
ophonic receiver's envelope de- 
tector becomes not the linear 
sum of left -plus -right, as it should 
be, but contains high orders of 
intermodulation distortion. To 
counter this problem, Motorola 
developed compatible QUAM or 
C-QUAM, and a block diagram of 
their transmitter arrangement is 
shown in Fig. 7. The monophon- 
ic -equivalent (L+R) signal fol- 
lows two paths. One goes direct- 
ly to the transmitter's AM modula- 
tor, while the other impresses a 
crystal -controlled carrier, Fe, with 
(L + R) modulation through a bal- 
anced modulator. At the same 
time, the (L - R) audio signal is 
passed through a different bal- 
anced modulator which gener- 
ates the required pure-quadra- 
ture modulation. The (L+R) am- 
plitude -modulated carrier and the 
quadrature-modulated carrier are 
added together and filtered to 
form an ordinary QUAM r.f. sig- 
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Fig. 7-Transmitter 
arrangement used in 
Motorola's C-QUAM system. 

nal. This QUAM signal is limited 
(incompatible AM sidebands are 
removed), amplified, filtered, and 
delivered as a phase -modulated 
carrier to the transmitter's r.f. in- 
put. The standard AM transmitter, 
amplitude -modulating this phase - 
modulated carrier with an (L+R) 
signal, is what actually generates 
the C-QUAM signal. For stereo 
identification purposes, the Mo- 
torola system uses a 25 -Hz tone. 

To receive and decode Motor- 
ola C-QUAM AM stereo, a de- 
coder such as the one in Fig. 8 
would be used. Here, the output 
of the i.f. amplifier is applied to a 
carrier level modulator and limit- 
er. The voltage -controlled oscilla- 
tor (VCO), which is locked in 
phase with the i.f. carrier, is used 
with the limiter output to provide 
input signals to a phase -detector 
circuit. The phase detector and 
low-pass filter provide the control 
signal which maintains the VCO 
locked in quadrature phase rela- 
tionship with the i.f. carrier signal. 
The VCO output is shifted 90° to 
provide a signal in phase with the 

i.f. carrier. When the phase -shift- 
ed VCO signal is used together 
with a signal from the limiter to 
supply the phase detector, a sig- 
nal proportional to cos 0 is de- 
rived. The cos A signal is used to 
supply the carrier level modulator 
which restores QUAM signals at 
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technical superiority. To expect the 
American public to select a nationally 
compatible AM stereo system in a rea- 
sonable period of time from among 
five systems now before this Commis- 
sion is sheer folly. In the first instance, 
the decision as to what system to se- 
lect falls upon the broadcaster. He 
must guess which system will gain 

I 

enough public acceptance over time 
to survive. It is at that point that the 
public must cast its votes with each 
broadcaste, principally with a view to- 
ward avoiding, if possible, early ob- 
solescence of receivers. Should two or 
more incompatible systems develop 
within a listening area, competition for 
listeners effectively takes place only 

until stereo receivers are purchased. 
From then on, the purchaser is 
"locked" into the system selected in- 
sofar as stereo is concerned. 

"I am appalled that it has taken this 
Commission five years to decide that it 

cannot decide this issue ...." 
So are we, Commissioner Quello, so 

are we! Q 

The Kahn/Hazeltine System 
Leonard Kahn, an inventor and 

engineering consultant based on 
Long Island, New York, has been 
involved in AM stereo since the 
late 1950s. In 1977,' he gained 
the support and endorsement of 
the well-known Hazeltine Corpo- 
ration, also of Long Island. Kahn 
calls his system ISB for Inde- 
pendent Sideband. A block dia- 
gram of the transmission side is 
shown in Fig. 9. Left and right 
audio signals are again matrixed 
together and fed through a con- 
stant -phase -difference (- 45°), 
constant -amplitude network to 
form an (L+R) signal. At the 
same time, an (L - R) signal is fed 
through another phase -shift net- 
work (+45°) so that the (L + R) 
and (L -R) signals are now 90° 
apart in phase. The (L - R) signal 
now feeds a summing circuit and 
a level -squaring circuit. A vari- 
able time -delay network adjusts 
the time delay of the (L - R) path 
so that it equals the time delay of 
the (L + R) path. Outputs from the 
time -delay circuit and the trans- 
mitter's crystal oscillator are sent 
to a phase-modulator/frequency 
multiplier chain which finally pro- 
vides a phase -modulated carrier 
wave, at the correct frequency, to 
the standard AM transmitter's r.f. 
input. What may not be immedi- 
ately apparent from the above 
description is that in the Kahn/ 
Hazeltine system, phase modula- 
tion of the carrier with (L - R) in- 
formation occurs in such a way 

that amplitude modulation of the 
carrier will place most of_ the left - 
channel stereo information in the 
lower sideband of the AM trans- 
mission, and most of the right - 
channel stereo information will 
appear in the upper sideband. To 
this basic system, Kahn/Hazeltine 
have added a pilot (identification) 
tone at 15 Hz which angle -modu- 
lates the r.f. carrier by approxi- 
mately 0.1 radian. 
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As a result of the distribution of 
left and right signal energy in the 
upper and lower sidebands, an 
interesting side benefit of the 
Kahn/Hazeltine system is that two 
ordinary radios, placed apart 
from each other in the listening 
room, can be used to receive AM 
stereo broadcasts transmitted us- 
ing this system. The left radio is 
simply tuned slightly below the 
center station frequency, while 

PHASE -SHIFTED (L -R) 

the right radio is tuned slightly 
above center frequency. Tuned 
in this manner, the two radios will 
directly demodulate the upper 
and lower AM sidebands and 
produce "L" and "R" audio chan- 
nels. Of course, a more sophisti- 
cated approach in the form of a 

single receiver specifically de- 
signed for the system is also pos- 
sible and is illustrated in the 
block diagram of Fig. 10. 
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ONE -BRAND SYSTEMS 

KENWOOD 
SPECTRUM 70 

MI 
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One -brand systems, among oth- 
er attractions, offer audio con- 
noisseurs an economical solu- 

tion for a second sound system in the 
home or an installation at a summer 
place. Kenwood, which makes a fine 
line of home and car stereo gear, re- 
cently introduced a novel video/audio 
integrated amplifier and now has 
plunged into the burgeoning field of 
one -brand systems. 

Kenwood's top -of -the -line Spectrum 
70 system consists of an integrated 
amplifier (Model KA-70), an AM -FM 
tuner (Model KT -50), a direct -drive ful- 
ly automatic turntable (Model KD-50F), 
and a cassette tape deck (Model KX- 
70). Three-way speaker systems 

(Model JL800) are also supplied 
(though I did not include them in my 
tests). The system is housed in an at- 
tractive, simulated walnut -finish cabi- 
net with a glass door and has a hinged 
glass cover over the turntable. A twin - 
section low -boy cabinet, using the 
same components, is available as the 
Spectrum 77. 

Kenwood has simplified the sys- 
tem's assembly by installing a special 
Pickering phono cartridge into the 
separate headshell of the tonearm. 
This cartridge is quite similar to Picker- 
ing's well -accepted 625 series of coni- 
cal -style cartridges that provide a rela- 
tively high output and track at between 
2 and 5 grams. Happily, in the Ken - 

wood turntable with its light -touch, 
front -mounted controls and its straight 
tonearm, the cartridge performed well. 
But for a turntable of this quality and 
features, I would have preferred to see 
a somewhat higher quality pickup, 
since I usually wouldn't want to play 
my discs at 2.5 grams tracking force. 

The system's integrated amplifier 
has a simplified panel featuring a large 
LED display that tells you how much 
power is being produced by each 
channel. Input (program) selection is 
by means of rectangular pushbuttons 
with a bar that lights up when select- 
ed. Less -used bass, treble and bal- 
ance controls are set almost flush with 
the front panel. Other features include 
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two tape monitor circuits for recording 
and dubbing and independent push- 
button selection of two sets of speak- 
ers. A subsonic filter lessens the rum- 
ble produced by warped discs, and 
there's a loudness switch for low -vol- 
ume listening, as well as the usual 
headphone jack. 

The amplifier, though surpassing its 
rated output by a wide margin, pro- 
duced a shade more harmonic distor- 
tion than claimed. However, this level 
of distortion (0.07%) is still far below 
audibility. Frequency response of the 
phono equalizer was so accurate that I 

really would be inclined to call it "error 
free." Overall, the amp has adequate 

but not overdone controls that are 
smooth in operation and easy to use. 

The AM/FM stereo tuner has both a 

digital frequency display and a con- 
ventional analog dial and pointer. It 

features what Kenwood calls "touch - 
sensor servo -lock" tuning, which sim- 
ply means that it fine tunes and locks 
in the desired station when you let go 
of the tuning knob. Tuning aids and 
signal -strength meters take the form of 
fast -response LEDs. Though I feel too 
much signal was required in the stereo 
mode to reach the 50 -dB level of quiet- 
ing, I strongly suspect that some align- 
ment touch-up would have increased 
the sensitivity of this tuner both in 

ONE -BRAND SYSTEM RATINGS 
Manufacturer: Kenwood 
Dimensions: Not available. 
Price: $2,041.00. 

Model: Spectrum 70 

Component & Specification Claimed Measured Rating 

Power Amp Section (KA-70) 
Power/Channel, watts 65 75 
Rated THD, % 0.05 0.07 

Preamp Section (KA-70) 
Freq. Resp., Phono, dB RIAA ± 0.3 RIAA ± 0.1 Nf 
Phono S/N, dB 79 (re: 5 mV) 77 t,fr 

FM Tuner Section (KT -50) 
50 -dB Quieting, Stereo, dBf 37.2 (39.9 µV) 49 (155 µV) ft 
S/N, Stereo, dB 70 67 Atos 

THD, Stereo, 1 kHz, % 0.2 0.2 1hN) 
Separation, 1 kHz, dB 45 45 f 1 
Alt. Chan. Selectivity, dB 50 52 

Turntable/Cartridge Section (KD-50F) 
Freq. Response, Hz -kHz, ±dB N/A 
Separation, 1kHz, dB N/A 
Rumble, DIN B, dB - 75 
Wow & Flutter, % w rms 0.025 

Cassette Recorder Section (KX-70) 
Freq. Resp., Hz -kHz, ±3 dB 

Normal Tape 30-16 
Chrome Tape 30-16 
Metal Tape 30-17 

S/N, Best Tape, with NR, dB 68 
Wow & Flutter, % w rms 0.04 

t See Text. 

Rating System 
= Poor; 1).N = Good; f f f= 

20-20, + 3.2, -5 
22.3 
60 (unwtd.) 
0.025 

22-13.5 
22-16 
22-16.5 
65.5 
0.05 

Very Good; f f f f = Excellent; f.J f h = Superb. 

General Comments 
Power Amplifier: Listening panel approved, construction and reliability as good as 
separates. Preamp: Excellent, especially phono; controls innovative. Turntable & Car- 
tridge: Not perfectly loaded by preamp but turntable excellent. Tuner: Good sound with 
a strong signal, tunes easily. Cassette Recorder: With better grades of tape it's fine but 
needs tape counter badly. 
Overall Rating: f f, f 

mono and stereo. I suggest you check 
this out when auditioning the system 
on FM to make sure the unit you get 
includes a properly aligned tuner. The 
lack of sensitivity didn't affect the ex- 
cellent stereo separation. 

As for stereo signal-to-noise, one 
reason for my out -of -spec reading was 
the presence of an inordinately high 
amount of residual stereo pilot -carrier 
signal (19 kHz) which Kenwood prob- 
ably doesn't count as "noise" but 
which registers on my test instruments. 
Fortunately, you can't hear the 19 kHz 
and it won't affect recordings on the 
companion cassette deck because it 
has an effective multiplex filter. 

The cassette deck has two motors 
(one for the capstan, the other for driv- 
ing the cassette reels) and delivered a 
very low wow and flutter of only 0.05% 
(a bit shy of the 0.04% claimed by the 
maker). Its Direct Program Search sys- 
tem allows access to as many as 15 
musrcal selections. Other functions in- 
clude single -selection and full -side re- 
peat play, as well as a timer standby. 

Other features of the deck include 
Dolby B noise reduction, a tape -type 
selector, a seven -LED peak -level re- 
cording meter, a recording mute 
switch, two mike jacks, a headphone 
jack, and automatic transport shutoff in 

all modes. I checked the frequency 
response, using appropriate grades of 
Maxell tape, and obtained best results 
(both for frequency response and S/N) 
with Maxell's MX metal tape, though 
their chrome -equivalent XL II -S tape 
did nearly as well. 

Unweighted rumble was an excel- 
lent 60 dB for the turntable, which also 
exhibited exceptionally low wow and 
flutter of 0.025%. Response of the sup- 
plied cartridge tended to roll off at the 
extreme high end and exhibited the 
usual peak at around 13 or 14 kHz, 
indicating that a better match could 
have been obtained between the car- 
tridge and preamp inputs in this sys- 
tem. This result reinforces my sugges- 
tion about upgrading the pickup. 

Aside from the poorly aligned tuner 
(which could be corrected), Kenwood 
has come up with a very respectable 
component system. Purchased sepa- 
rately, the components would cost 
considerably more than the listed 
price of $2,041. Leonard Feldman 
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Syndicated shows such 
as the "King Biscuit Flour 
Hour" and "A Prairie Home 

Companion" prove the 
resurgence of interest in 

listening-truly listening-to 
radio programs rather than 

the drone of formatted tapes 
offering background music. 
One of the prime movers in 

radio's new sound is the 
subject of this interview, 
recordist par excellence 

Jim Metzner. 

"You're 
earing 
merica" 

TOM BINGHAM 
"Radio is a listener's medium, where the listener really 

can be included. Television gives you everything and 
becomes a passive medium. As a listener's medium, radio 
interests me; the act of listening interests me. And as a 

sound recordist, I have the opportunity to go out and 
rediscover the experience of listening. 

"Every so often I am witness to an extraordinary sound, a 

moment in sound. On such occasions there is a wish to 
share this moment in sound, to communicate it to others. It 
may be something as simple as the sound of somebody's 
voice. Maybe I'm talking to an old person, or someone who 
sings a song with real feeling. It's the feeling in that person's 
voice, the way they're telling a story that begs to be shared. 
It demands to be heard by other people. 

"I put my microphones on a boccie court. Through your 
ears you literally become a witness to this boccie game, 
almost a participant. You're surrounded by the game-the 
laughter of the players, the rhythm of their speech, the way 
they respond to the game. You become caught up in the 

Jim Metzner captures the sounds of San Francisco's Golden Gate Bridge. 
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One is tempted to use the 
words "captured" or 

"got," which are 
very greedy kinds 

of words. 

Armed with his Sony 989 
mike, Metzner checks his 
tape recorder before 
seeking to get the sounds 
of the Bay Shore for 
"You're Hearing America." 

excitement, the humor, the feeling, the gusto. That kind of 
subtlety, that kind of intimacy is rare in TV because a 
television crew with all its equipment usually destroys the 
delicate, subtle quality of this kind of moment." 

y ou are listening to Jim Metzner, 
a high priest of the aural arts, 
whose new show "You're Hear- 

ing America" is surely one of the fresh- 
est, most innovative things to spice the 
renaissance of radio. Now airing in a 
few selected major markets (see box 
for details), "You're Hearing America" 
is an imaginative blend of sound, mu- 
sic and narration packed into daily, 
two -minute segments that are enter- 
taining, informative and even revela- 
tory. The shows combine the actual 
sounds of an event in progress, a nat- 
ural phenomenon or a machine with 
brief comments or reminiscences by 
people close to these sounds. Appro- 
priate music may be added, and 
Metzner himself contributes a short 
narration. One program might concern 
Chicago street vendors, another the 
sounds of rodeo, a third San Francisco 
cable cars. 

"You're Hearing America" dates 
back to 1979 when Metzner began 
producing its forerunner, the Gabriel 
Award winning local program "You're 
Hearing Boston." Metzner recalls the 
birth of the idea: "I had been recording 
the sounds of Boston for years. I had 
all these sounds and something was 
cooking. One spring day I was sitting 
in my apartment and through the open 
window I heard the sounds of a horse 
on the street. It had to be a policeman; 

they're the only people riding horses 
around Boston. I grabbed my tape re- 
corder and under some pretext started 
recording the horse's hooves and foot- 
steps. I forget how I explained myself 
to the policeman. Then I started talking 
to him about being a policeman on 
horseback. Something clicked inside. 
'Of course, that's it! It's going to be a 
radio show about all these sounds and 
how extraordinarily interesting they 
are.' I don't think I've even used the 
policeman on horseback in a show, 
believe it or not. 

"The idea sprang from the 'dimen- 
sionality' of sound, the 3D aspect 
when you record in stereo and then 
listen to the sound or play it back to 
someone with earphones. One is 
tempted to use the words 'captured' or 
'got,' very greedy kinds of words. I 

'captured' this moment in sound, I 'got' 
it on tape. What you actually have is a 
very pale reflection of the life of a mo- 
ment. It is like dropping a stone in a 
pond; what you have is maybe the 
second or third wave of ripples. But it's 
still something that can touch us if the 
listener is willing to enter into the spirit 
of the recording." 

Convinced of the worth of the idea, 
Metzner sought an outlet. "I did a pro- 
gram on spec and took it to WEEI-FM, 
a local soft -rock station whose format 
and music I liked. I had considered the 
context, I tried to remember that peo- 
ple would be listening to music both 
before and after the show. I wanted my 
program to be compatible. I gave the 
station a bite -sized, digestible chunk. 

"After certain suggestions from 
WEEI-FM I came up with a two -minute 
program. The station found a sponsor 
and I had a radio show. The program 
director at WEEI-FM took a certain risk. 
It was something new, something a 
little different. I think we were a suc- 
cess. The show was on the air about 
two years and we did perhaps 250 of 
them. People became used to the idea 
that around 3:00 in the afternoon 
there'd be this little moment in sound. 
You didn't quite know what it'd be from 
day to day." 

Following a move to San Francisco, 
Metzner began producing "You're 
Hearing San Francisco" for KYUU. At 
the same time he was preparing the 
national version of "You're Hearing 
America," which debuted in April un- 

-1 
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der the sponsorship of Maxell Corp. In 

the national series, which sticks to the 
two -minute format, Metzner works with 
a number of independent producers 
from around the country. 

"For the local shows," says Metzner, 
"I got in the habit of reading the news- 
papers, keeping my eyes open. Peo- 
ple would come to me with ideas. 
Sometimes I might just go out with a 

recorder, ready for anything. With the 
national series it's altogether different. 
We're working with a community of in- 
dependent producers that I think can 
be a real force in radio. They've been 
heard to a certain extent in noncom- 
mercial radio. They'll be heard more 
on commercial radio, and it's a group 
of people who really deserve to be 
heard-Jay Allison in New York; the 
Kitchen Sisters, Davia Nelson and 
Nicki Silva in Santa Cruz; a fellow 
named John Rieger in the San Fran- 
cisco area. There are many others." 

Much of the initial production and 
editing is done by the producers them- 
selves, who then send the material to 
Metzner for final production, fine tun- 
ing and the voice-over. "We give the 
producers a lot of feedback and sug- 
gestions on recording techniques and 
interviewing", says Metzner. "If anyone 
reading this article is interested in pro- 
ducing for the series or has ideas for 
the show, they can write to us, Sound 
Image, 533 Diamond Street, San Fran- 
cisco, Cal. 94114." 

The style of the show excludes the 
voice of the interviewer. This can be 
tricky and as Metzner explains, "The 
interviewer somehow must be coaxed 
or instructed to speak in complete sen- 
tences that become the narration for 
the body of the program. We like to get 
the person to say what he or she 
hears. Listeners then hear through this 
individual's ears. For example, a me- 
chanic who tunes up cars uses his 
sense of hearing. He'll say, 'Hear that 
ping, ping, ping noise? Well, that's a 
faulty piston.' Suddenly, we listeners 
hear the ping, ping, ping noise too. 
Through the ears of another person 
you become more sensitive to what's 
there in the way of sound." 

Over the years, Metzner has experi- 
mented with a variety of gear. "The 
prime tape recorder I use now is a 

Sony TCD5M. Before that I used a Na- 
kamichi 550. It's a great machine but 

really bulky. The 5M is very good. You 
need to monitor the levels on it careful- 
ly, at least on the one I use in the field. 
Otherwise it distorts, although it's less 
of a problem with metal tape. I use 
either Maxell UD-XL II tape or a new 
bit of formulation now, XL II -S, which is 
very good, or metal tape. The 5M with 
either the XL II -S or Maxéll MX metal 
tape is hard to beat, very good signal- 
to-noise ratio. 

"I use a Sony 989 microphone. It's a 

single -point -source stereo microphone 
with an MS pattern. The nice thing is 
you can adjust the polarity, the pattern 
of the microphone, from a fairly 
straight -ahead cardioid pattern to a 
spread of 90° between microphone 
capsules. If you put on earphones and 
then operate the little control, it's as if 

you were spreading a pair of micro- 
phones apart 90°, 120° and finally 
150°. That's what it sounds like. Actual- 
ly, I think you're adjusting the balance 
between a cardioid and a figure -eight 
pattern inside the microphone. 

"I use the 0° setting for an interview, 
the 90° for a conversation, a small mu- 
sical performance or an event that has 
a relatively narrow field of focus. For a 
bigger musical ensemble or an occur- 
rence that involves a larger field of 
focus, say the size of a room, I'll go to 
120°. If I'm in an airplane hangar or a 
symphony hall or someplace where I 
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My show listens 

through a mechanic's 

ears to the ping, ping, 
ping of a faulty 

piston. 

At ringside, Metzner thrusts 
his mike forward to record 

the last words as a boxer's 
trainer leaves the fight 

zone. 
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r.. 

Five frantic hours of 

editing, writing, bouncing 
and mixing tracks add 

up to two minutes 

of tape. 

want a feeling of the largeness of the 
space, I use the 150° setting. 

"My earphones provide relative iso- 
lation. I hear only what the mike gets: 
little outside sound reaches my ears." 

Occasionally, even a purist like 
Metzner must compromise. A problem 
was an attempt to record a rodeo calf - 
roping contest. "The calves leave this 
chute quickly followed by two riders, a 
header and a heeler. One of them 
ropes the calf from the head, the other 
from behind," recalls Metzner. "There 
are several sounds, the chute open- 
ing, galloping horses, the twirling las- 
so, finally roping the calf. It was impos- 
sible to get on a horse and follow 
closely without getting in the way of 
the event. That was one of the rare 
times I've had to 'create' the sound. I 

recorded all the different pieces, the 
sound of the chute, the horses, lasso- 
ing-the lasso makes a kind of shoo - 
woo -woo sound as it goes through the 
air. I pieced them all together but the 
result sounded like you were on that 
horse, lassoing that calf." 

Short as the shows are, they de- 
mand an enormous amount of 
Metzner's energy and time. "For a two - 
minute spot I record an average of 40 
minutes of field stuff. Then I listen to 
every bit, notating it. I have my own 
rating system of stars and asterisks for 
a particular sound, sentence or phrase 
that really stands out. With notation 
completed, there's a skeleton of a 
script in my mind. Then I can try to 
come up with what needs to be said to 

Where to Catch "You're Hearing America" 
New York 

Boston 

Denver 

Chicago 

Seattle 

WQXR-AM/FM Between midnight and 
2:00 AM, 1:30 PM 

WEEI-FM 9:50 AM, 8:50 PM 

KBCO-FM 7:15 AM, 3:45 PM 

WFYR-FM Various times 
during night 

KZAM-FM 4:10 AM, 1:10 PM, 

9:10 PM 

San Francisco KTIM-FM 2:30 AM, 7:30 AM, 

12:30 PM, 5:30 PM 

set the context or give the flavor. The 
script itself takes maybe an hour to 
write. 

"The requirements of the premix de- 
pend upon the show. Some I can whip 
up right there, within an hour or per- 
haps two. For the final mix I work in 
four tracks although I'm in the process 
of switching to eight now. I bounce 
tracks á lot. For example, a track for 
narration may be mono and I'll have a 
stereo program and want to mix in an- 
other stereo piece. I've got five tracks 
right there. How do I do that on a four - 
track machine? The answer is to 
bounce tracks. Final mixes can require 
an hour or much longer. 

"On my voice in the studio I have a 
Sony electret condenser microphone, 
an ECM56F. It's a cardioid pattern mi- 
crophone, a studio mike. In the studio I 

use a Sound Workshop 1280 board. I 

have a TEAC 3440 four -track recorder 
and a TEAC two -track, 3300SX. I also 
have an Otari two -track MX5050B2HD, 
and I just got an Otari eight -track, one 
from the 5050 series, which solved my 
bouncing -of -tracks situation. I have 
two dbx 150s on my multi -track. With 
the eight -track I've added more dbx 
units for simultaneous encoder -decod- 
er noise reduction. They're nice be- 
cause you don't have to keep punch- 
ing them in when you're recording. I 

leave them in the in position when I 

want the dbx in, kind of forget about 
them once they're calibrated. 

"I use a Dyna-mite as a limiter, as an 
expander and as a de-esser. It can 
also do noise gating, frequency -selec- 
tive expansion, keying and ducking 
but I don't have a need for those func- 
tions. Other gear includes a Sony 
PSLX2 turntable and two Reference 
208L speakers. The program goes to 
the stations on Maxell 35-90B reel-to- 
reel tape. My latest addition is an Or - 
ban 674A paragraphic equalizer. 

"Sometimes I use a little EC) and 
limiting on the sounds if they seem to 
need it. We mix all over the place. The 
two minutes don't just happen. It's a 
matter of blending a number of mo- 
ments to give an impression. I hope 
you don't hear the mix. That's the hall- 
mark of a good mix; you don't hear it." 

In an era when video seems to 
dominate, Jim Metzner is demonstrat- 
ing that radio devoted to the art of 
listening is still alive and thriving. A 

F 
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:EQUIPMENT PROFILE 

BANG & 
OLUFSEN 
BEOCORD 9000 
CASSETTE DECK 
Manufacturer's Specifications 
Frequency Response: 20 Hz to 20 

kHz, ±1.5 dB. 
Signal/Noise Ratio: 80 dBA with 

Dolby C NR. 
Separation: 35 dB. 
Erasure: 75 dB. 
Input Sensitivity: Mike, 0.15 mV; line, 

15 mV; DIN, 0.4 mV; AUX, 40 mV. 
Output Level: Line, adjustable from 

0.5 to 2.0 V; headphones, 10 V at 56 
ohms. 

Flutter: 0.045% W rms, ±0.1% 
weighted peak. 

Wind Times: 70 seconds for C-60 
cassette. 

Dimensions: 20.7 in. (530 mm) W x 
5.1 in. (130 mm) H x 11.6 in. (300 
mm) D. 

Weight: 17 lbs. (7.8 kg). 
Price: $1,800.00. 
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Fig. 1-Frequency 
responses with 
Scotch Master I 

tape with and 
without (---) 
Dolby C NR. 
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The Bang & Olufsen Beocord 9000 cassette deck pro- 
vides a package of interesting and worthwhile features in a 
distinctive -looking form. The left side of the angled top 
panel is mostly brushed aluminum, while the right is mostly 
black. A push on Programming on the center black strip at 
the left causes the large cover behind it to open, providing 
access to several switches and the left and right record - 
level slider -type controls. Also revealed is the cassette car- 
rier and well and the headphones slider, just to the left. 
There are light -touch pushbuttons for Tape Type, Rec Cal, 
Store, Rec Open, Timer Start, Timer Stop, Time Set and 
Tape End. When a cassette is inserted, there is automatic 
detection of tape type, provided the shell has the proper 
sensing holes. Status lights above the switches (Fe, Cr, 
Metal) indicate which type the deck is set for. Tape Type is 
pushed, repeatedly if necessary, to step to the correct 

matching. Type Ill tapes require that both Fe and Cr be on. 
Before any recording is possible, Rec Open must be indi- 
cated after a push of its button, provided that the erase - 
prevention tab has not been removed. This amounts to a 
record -ready function, a valuable feature for many users 
because it prevents inadvertent recording. 

A simple touch of Rec Cal initiates what B & O calls CCC, 
Computer Controlled Calibration. There are a total of seven 
basic steps, all accomplished within the short time of less 
than 10 seconds: (1) Check for tape in place, (2) tape type 
selection to match sensing holes, (3) right -channel bias 
adjustment with level matching between 333 Hz and 7 kHz, 
(4) left -channel bias adjustment, (5) record equalization 
adjustment for both channels for flat response at 17 kHz, (6) 
333 -Hz record sensitivity adjustment for Dolby NR match- 
ing, and (7) finding the record level for 5% third -harmonic 
distortion and adjusting the level -meter calibration so that a 
zero -level indication corresponds to 2% third -harmonic dis- 
tortion. The automatic meter calibration is a unique feature 
of the Beocord 9000, and in ways it is the star of the show. 
One of the challenges facing the recordist at all times is 
trying to record at high levels for good signal/noise ratio 
without noticeable distortion. Normally, the problem is com- 
plicated further because each tape formulation has its own 
maximum record levels. With the B & O meter calibration 
scheme, all recording calls for the same maximum meter 
indications (about "+ 1"); the user is not required to rate 
one tape compared to the other and make compensating 
level adjustments-Rec Cal does it all with nary a fuss. 

The system does allow using 70-µS EO (Fe & Cr) with 
ferrics for lower noise or 120 µS (Fe) with Type Its for better 
high -frequency MRLs. In such a case, it is possible that the 
calibration settings cannot be stored as in the normal 
cases, because of an out -of -range condition. If that hap- 
pens, approximately 3 seconds into the calibration process, 
the No Store indicator will light. It is impossible to make 

Addenda: John Marovskis Audio 
MIT -1 Phono Cartridge Review 

The scanning electron microscope photo, published in 
the Nov. 1981 issue of Audio Magazine as Fig. 1, was 
supplied to Audio Magazine by John Marovskis Audio 
Systems, Inc. The photo was originally published in the 
Nov. 1980 issue of Audio Alternatives (Vol. 1, No. 2) as 
part of their review of the Marovskis MIT -1 cartridge. 
Additionally, some of the data on groove deformation 
and geometry, though reinterpreted to Audio Magazine 
by JMAS, also first appeared in Audio Alternatives. 
These materials were originally developed as a result of 
research initiated and conducted by AA as part of their 
continuing investigation of "Stylus -Groove Interactions" 
(Vol. 1, No. 3; March 1981). We commend both the 
review and the articles to our readers' attention. Audio 
Alternatives is an independent hi-fi publication published 
quarterly. Subscription information and back issues can 
be obtained from Audio Alternatives, P.O. Box 466, Mid- 
lothian, Va. 23113. 
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The Beocord 9OOO's 
seven -step automatic meter 
calibration is a unique 
feature, and in ways it is 
the star of the show. 

Fig. 2-Frequency 
responses with TDK SA -X 
tape with and without (---) 
Dolby C NR. 

1 

Fig. 3-Frequency 
responses with 
Sony Metallic tape 
with and without (---) 
Dolby C NR. 

abnormal changes in settings, as CCC will automatically 
determine the best tape -type setting; if a bad choice is 
made, it will be changed to the correct one. 

The Time Set function utilizes the 12 -button keypad (0 to 
9, CE and Go) at the lower right to enter actual local time 
(24 -hour basis). The deck's internal clock maintains this 
time reference as long as the deck remains plugged in. 
Thus, timer start and stop functions are very easily pro- 
grammed on the deck itself without the need for any exter- 
nal timing. Normally, the four -digit display, just to the right of 
the level meters, shows record/play time in minutes and 
seconds, very helpful when the timing of a recording is 
needed. It is possible to do the calibration from the begin- 
ning of the tape, making every location on the tape time - 
related. Tape End will provide a calibration of the actual 
tape length in time, with readouts of the time remaining as 

the tape end nears. For the audiophile who records in a 
time frame, as I do many times, this feature is a consider- 
able convenience. Normal time calibration is from the be- 
ginning of the tape, and that is done automatically if an 
instruction requires it. 

The Dolby NR slide -type switch (Off/B/C) is in the same 
group as the pushbuttons discussed above. The movement 
from one setting to the next is rather small, so care is 
needed to ensure that the position is as desired. On the 
underside of the cover are abbreviated instructions for pro- 
gramming. The cassette carrier swings downward easily, 
latching with a somewhat firm push. Access for mainte- 
nance is excellent with the empty carrier latched down. 
B & O supplied an excellent accessory in the form of an 
alignment cassette with a 10 -kHz tone on it, and there is a 
nonmagnetic screwdriver to adjust the head assembly. The 
long-term usefulness of the test cassette is enhanced be- 
cause the 9000 has automatic demagnetization of the 
heads at each turn-off. Eject works in any mode and wheth- 
er the cover is up or down, a possible convenience at 
times. When the cover is down, the status lights can still be 
seen, although not well if the lighting is bright. 

The peak -responding meters to the right are also of low 
intensity, with eight segments for each channel in a horizon- 
tal LED -ladder form. This makes for fewer steps with chang- 
ing levels than many similar units, but judgment was re- 
served until the in -use tests. The manufacturer stated that 
consumers had shown a preference for a limited number of 
segments, and the meters do have good resolution around 
zero. Tape motion functions are controlled with light -touch 
switches with good -size rectangular pads, with play and 
wind modes basically the same as most decks. The first 
touch of Record prepares the unit, with a flashing annunci- 
ator below the level meters. The second touch starts re- 
cording; Play is not used. The first touch of Stop mutes the 
incoming signal, but recording continues for a few seconds, 
automatically putting in a blank space before stopping in 
what amounts to record/pause. Two successive touches of 
Stop obtains an immediate stop. Return secures a rewind to 
just before the start of recording and play to that point, 
where it goes into record/pause. Memo Set is used to insert 
the time counter reading into memory, and Memo Go is 
used to get a fast wind to that point: Into play mode with a 
short touch, or for a stop with a touch of at least two 
seconds. Standby turns the recorder off, but the clock 
maintains its time, and all of the Tape Cal inputs remain in 
memory. 

On the front edge of the deck are a phone jack for a 
single -channel microphone, a DIN socket which can be 
used for stereo microphone or AUX sources, a Mic/Aux/ 
Amplif slide switch, and the headphones jack. When the 
switch is in the Amplif position (normal for line in/out), 
connections to other units are made to a DIN socket on the 
rear panel. A switch on the bottom of the unit selects either 
DIN or line -level sensitivity for the inputs. Also on the bottom 
is the multiplex filter switch which might not be needed with 
high -quality tuners such as those made by B & O, but it 
would be inconvenient for those with a need to use the 
switch at times. 

With the loosening of two screws, it was possible to lift the 
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All S/N results were 
superb, and in fact are the 
best measured to date on a 
cassette deck. 

entire top section of the recorder away from the bottom, 
exposing most of the interior. The soldering on the 10 or so 
good -size p.c. boards was excellent, with all parts identified 
and adjustments labeled. Interconnections between cards 
were made with multi -pin cabling. A general impression 
was gained of high -quality parts and good construction. 

Measurements 
A quick check with an alignment tape showed that the 

deck would benefit from the use of the supplied test tape. 
After peaking azimuth with it, all points were within 2 dB for 
both equalizations. Tape play speed was about 0.2% fast, 
and indications for a standard level were slightly high. A 
large number of tapes were tried using the deck's CCC 
system, and excellent results were possible in every case, 
with the exception of a couple of low -bias ferrics. Because 
calibration included automatic setting of the meter sensitiv- 
ity, an extra test step was necessary. Upon completion of 
Rec Cal, use of Stop and Tape Type with the keypad (1 to 
5) allows reading out the actual bias, equalization, sensitiv- 
ity and meter reference level ("07" = 250 nWb/m) in the 
four -digit display. For tests at Dolby level the reference is 
"05," so a readout of "11" would call for the test signal to be 
6 dB below meter zero for Dolby -level recording Thus, 
there is some extra work for the evaluator, but not so for the 
user who will have the same meter readings whatever the 
tape. Of the many tapes that gave excellent results, Scotch 
Master I, TDK SA -X and Sony Metallic were selected for the 
detailed testing. Figures 1 to 3 show the swept -frequency 
plots at Dolby level and 20 dB below that, both with and 
without Dolby C NR. They are all quite flat over the entire 
band with relatively small Dolby NR mistracking. Take note 
of the increased headroom with Dolby C with contribution 
from B & 0/Dolby HX Professional, which is also quite evi- 
dent in the Table I listing of the -3 dB points. The outstand- 
ing flatness of the responses is most obvious at Dolby level 
and without NR at -20 dB. Although the deck has three 
heads, there is no playback at the line outputs during the 
process of recording, and the headphone monitoring is of 
the input. This would be a limitation for those who need 
simultaneous playback. 

Playback of a recorded 10 -kHz tone had less than 25° 
phase discrepancy between tracks, and the jitter was just 
15° total. The multiplex filter response was 37.0 dB down, 
right at 19 kHz. Separation and crosstalk at 1 kHz were 42 
and 66 dB down respectively, both good figures. Erasure 
with metal tape at 100 Hz was a very good 67 dB. 

Figure 4 is a plotting of the results of measuring HDL3 
(third -harmonic distortion) from -8 dB to the 3% limit in 
Dolby C mode with the three tapes. The curves are similar 
in most respects, with the 3% points in close correspond- 
ence. With the automatic meter calibrations, the meter ze- 
ros were at about +4 dB relative to Dolby level, and all 
were very close to the 2% B & O criterion. Figure 5 shows 
the variation in HDL3 over the frequency range of 30 Hz to 7 

kHz at -10 dB with Dolby C NR using Sony Metallic tape. 
The mid -band distortion was very low, with the expected 
rises at the frequency extremes, albeit lower than many 
decks. Signal-to-noise ratios were measured with the three 
tapes at Dolby level and at the 3% points with and without 

O SCOTOI MASTER I 
A Toe SA -X 
O SONY METALLIC 

Fig. 4- 
Third-harmonic 
distortion vs. 
level at 1 kHz 
with Dolby C NR. 

Table I-Record/playback responses (-3 dB limits). 

Tape Type 

With Dolby C NR Without Dolby C NR 

Dolby Lrl - 20 dB Dolby Lvl -20 dB 

Hz kHz Hz kHz Hz kHz Hz kHz 

Scotch Master I 

TDK SA -X 
Sony Metallic 

9 
9 
9 

133 
21 0 
22 0 

9 
8 
8 

24 0 
25.3 
24 0 

9 
9 
9 

11.4 
15.3 
17.4 

9 
8 
8 

24 7 

271 
26 3 

Dolby C NR with both IEC A and CCIR/ARM weightings. All 
of the results are superb, and they are the best to date 
measured on a cassette deck. 

The input sensitivities were 0.15 mV for mike and 27 mV 
for line with TDK SA -X. Because of the automatic meter 
calibration, the tape type has an effect on the measured 
sensitivity for zero meter indication. A tape with lower MRL 
might nave garnered a line sensitivity of 15 mV, for exam- 
ple. This might be an oddity for the tester, but it is absolute- 
ly no problem for the user. The input overloads were 45 mV 
for mike and 4.0 V for line, both quite satisfactory. Output 
clipping appeared at a revel equivalent to about + 12 dB 
relative to meter zero. The line input impedance was a 

constant 11 kilohms across the band, and the input -pot 
settings had no effect on this value. The line output levels 
were adjustable (bottom -chassis trimmers) from about 400 
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Although it requires a 
little time to "make 
friends," the B & 0 9000 
will deliver excellent 
performance. 
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Fig. 5-Third-harmonic 
distortion vs. frequency 
with Dolby C NR at 10 dB 
below Dolby level with 
Sony Metallic tape. 
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Table II-Signal/noise ratios with IEC A and CCIR/ARM 
weightings. 

Tape Type 

Scotch Master I 

TDK SAX 
Sony Metallic 

IEC A Wtd. (dBA) CCIRJAPM (dB) 

W Dolby NR Without NR W/Dolby NR Without NR 

DL H0=3% a DL HD=3% DL HD=3% C DL HD=3% 

70.8 77 5 53 5 59.5 70 3 
72 2 78.0 55 5 60 8 72 5 

71 9 78 1 55 6 61 3 71 5 

77.0 51.2 
78 3 53 7 

777 524 

57.2 
59 0 

58 1 

mV to 2.4 V. When set to 1000 mV unloaded, they dropped 
to 700 mV with a 10-kilohm load, indicative of an output 
impedance of 4.2 kilohms. The headphone output was a 
hefty 1.4 V at 8 ohms, and very high levels were possible 
with any of the headphones tried, easily moderated with the 
slider. Because the feed to the meters is post-EQ, it is not 
possible to state the =3 dB response limits. This is yet 
another challenge for the tester perhaps, but in this review- 
er's opinion, it's a better way for setting record levels cor-' 
rectly to prevent unwanted distortion. The meters had a very 
fast response, reaching -1 dB with a burst of less than 3 
mS, and the decay time was 0.9 S, also shorter than the IEC 
standard. Scale calibrations were very accurate, within 0.2 
dB from "- to "+5." 

Tape play speed was stable, and there were no changes 
with changes in line voltage. Flutter was ±0.08% weighted 
peak and 0.05% W rms with a slight rise at the very end of 
the tape pack with some cassettes. Wind times were 69 
seconds for a C-60, and logic response times and run -out 
to stop were all one second or less. 

Use and Listening Tests 
Tape loading was simple and direct, and access for 

maintenance was excellent, as mentioned earlier. All 
switches and controls were completely reliable throughout 
the testing. The instruction manual has text that really is too 

concise, taking on a cryptic character in some instructions. 
Some of the illustrations are too close-up, making general 
orientation difficult. A period of familiarization, therefore, is 
important with this deck to take best advantage of its fea- 
tures. Rec Cal readout of settings, for example, calls for the 
simultaneous use of Stop and Tape Type. If Tape Type is 
pushed first, by even the slightest time, tape type is 
changed, and there is no readout. Pushing Stop first, and 
then Tape Type immediately after, works every time. Rec 
Cal itself worked very well each and every time, always. 
taking less than 10 seconds. Time and tape -end calibra- 
tions were useful on a number of occasions. Timer functions 
worked as expected, and it was rather handy to be able to 
read out real time whenever of interest. There were no 
record, pause or stop sounds detected by ear or by meter. 

Listening tests of record/playback performance included 
pink noise (Dolby -tracking checks) and discs from Mobile 
Fidelity and dbx, with their encoding. It was possible to hear 
a shift in the pink -noise playback when Dolby C NR was 
used, but it was quite a subtle tilt with more bass, or was it 

less brightness? The disc copying did not result in a similar 
conclusion: There was excellent sound across the band, 
good solid bass and a clean high end. It was very easy to 
set levels for peaks to zero or slightly more, although the 
room lighting had to be kept low for best metering with the 
low -intensity display. It would have been helpful to have 
had lower level display segments for classical recording. At 
one point in the recording, there was a shift of energy to the 
lower bass, and there was an immediate indication of the 
need to reduce levels. In the playback, the short trip into 
distortion was apparent, but it was concluded that the post- 
EQ metering of the 9000 promptly showed the need for 
correction: The meters on most recorders would not have 
shown a change in level, and the distortion would have 
continued unabated. 

The B & O deck does not offer some popular features, 
such as mike/line mixing or a multi -selection program 
scheme, and it requires a little time to "make friends." 
However, it will deliver excellent responses, superb signal- 
to-noise ratios, CCC and several time -related functions-all 
with a great metering scheme for its premium price. 

Howard A. Roberson 
Enter No. 90 on Reader Service Card 
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/MERIDIAN TAKES HIGH FIDELITY BEYOND THE /MUNDANE 
Meridian is a unique line of audio compo- 

nents produced by Boothroyd Stuart Limited of 
London, one of the most prestigious design 
teams in the world. Now in America, Meridian 
signals the arrival of a new, beautiful and 
unconventional approach to high-fidelity. 

Meridian products are designed to create 
an utterly believable musical experience in 
your home. Meridian's quest for excellence, 
demands engineering of the utmost sophisti- 
cation, but excessive complexity of no redeem- 
ing benefit to the user is carefully avoiced. 
Meridian form is always dictated by function, 
and yet, the components never fail to blend 
gracefully into the most tasteful home settings. 

Meridian electronic components are dis- 
tinguished by their appealing visual design, 
absolutely state-of-the-art performance, and 
unique modular configuration. The modular 
design provides unusual update capability 
and maximum system flexibility. 

Meridian InterActive Loudspeakers are 

the striking results of new, fundamental re- 
search into the physical and psycho -acous- 
tic factors which affect the musical realism 
of reproduced sound. The Meridian M10 is 
the new "big brother" to the highly ac- 
claimed M2 and M3 systems. Each M10 
contains seven active drivers, one passive 
radiator, and four direct -drive power amplifi- 
ers. The built-in active crossovers are linear 
phase high -order networks with an unusual 
190 Hz mid -to -bass division and time delay 
compensation for the tweeter. The system is 
uniquely configured to assure virtual point 
source "man -like" sound propagation. The 
Meridian M10 InterActive Loudspeaker will 
astonish you with its clean and powerful 
bass, wide dynamic range, extremely low 
coloration, and finely detailed multi -dimen- 
sional rendition of complex program. 

Meridian products have received rave 
reviews from hard -to -impress audio critics 
around the world. Find out why. Write for more 
information, review reprints, and the name 
of the authorized Meridian dealer nearest you. 

/MERIDIAN AUDIO oFAMERICA 
A division of Misobanke International Inc. 

Dept. AU -762, P.O. Box 653, Buffalo, NY 14240 
Models shown: Preamplifier/Control Unit 101, FM Tuner 104, InterActive Loudspeaker M10 

Enter No. 11 on Reader Service Card 



EQUIPMENT PROFILE 

DUAL 
C844 
CASSETTE 
DECK 

411 

Manufacturer's Specifications 
Speeds: 1'/8 and 33/4 ips. 
Wow & Flutter: 0.06% at 33/4 ips, 

0.10% at 1'/8 ips. 
Frequency Response: 20 Hz to 24 

kHz at 33/4 ips, 20 Hz to 18 kHz at 
1'/B ips with Cr02 tape, 20 Hz to 20 
kHz with metal tape. 

S/N: At 17/8 ips, 67 to 69 dB with Dolby 
B NR, 74 to 76 dB with Dolby C NR; 
at 33/4 ips, 69 to 71 dB with Dolby B 
NR, 76 to 78 dB with Dolby C NR. 

Dimensions: 19 in. (48.26 cm) W x 
13 in. (33.02 cm) D x 4 in. (10.16 
cm) H. 

Price: $700.00. 
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Fig. 1-Playback 
response with 
a standard 
test tape. 
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Dual's new C844 cassette deck is one of the few models 
available currently to have the 33/4 ips speed option, and it 

also offers a number of other features, such as both Dolby 
B and C noise reduction, a monitor head, a fade/edit con- 
trol, a six -position tape selector, a Music Finder system, an 
electronic digital counter, and provision for microphone 
mixing. 

The C844 is a sleek, modern low -profile design with the 
tape compartment on the left and tape -transport controls to 
the right, on the main panel. In addition to the usual record- 
ing and directional controls are additional pushbuttons 
marked Autospace, Repeat, and Double Speed. The Auto - 
space control creates a blank space at the end of a record- 
ed section which is used by the Music Finder to stop the 
tape. Underneath these pushbuttons is the six -position tape 
selector, the Dolby switch (C, Off, and B), the MPX switch, 
and the tape monitor. The dual -concentric line input control 
is to the right with the microphone input sockets and the 
microphone input control. Above the microphone sockets 
are three fade/edit switches. The first switches the circuit 
on, the second fades out the signal, and the third fades in 

the signal. The system works only during playback, to moni- 
tor the fade action on recorded tapes. I wish it worked on 
record too, such as for dubbing. A long dial at the top 
contains the large VU meters, peak -reading indicators, 
electronic digital counter, and memory switch while over to 
the left, on the other side of the cassette compartment, is 
the on/off switch, phone jack, and timer switch. 

The peak -reading ,indicators are a little unusual in that 
they are connected to the equalization circuit so that the 
characteristics are "tailored" to the kind of tape used. More 
about that later, but for now some details about the Music 
Finder system. Both fast -wind buttons are marked Music 
Finder, and if one is depressed after the Stop button is 
activated, the tape is wound back in that direction to the 
end of the tape. If either is depressed after the Repeat 
button is pushed, the tape is wound to the first music gap 
reached, and automatically switched to the playback mode. 
If either is pressed after Record, the tape will stop after 
reaching the first gap. The gap can be made deliberately, 
as mentioned earlier, or it can be the normal gap between 
bands on a disc. 

Table I-Signal-to-noise ratios, dB, 
A weighted, ref. to 3% THD. 

Without NR, Dolby B, Dolby C, Dolby C, 
Tape Type We ips 17/e ips 17/e ips 33/4 ips . 

TDK MA 59.0 68.0 76.0 78.5 

TDK SA 58.0 67.0 75.0 77.5 

BASF Pro I 59.5 68.5 76.5 79.0 

When the Record button is depressed, a red light ap- 
pears above it, and a flashing green indicator lights i.p near 
the Repeat button. After the levels have been set, the 
Repeat button is depressed to start the recording process, 

0 

- 20 

II Ill - 3 3/4 Ips f - 1 7/e ips 
11 

10 10O Ik IOM 20k 

Fig. 2-Record-replay 
response with TDK MA 
metal tape. 

o 

FREQUENCY - Hz 

¡ 11119 
I (tI 

L'3'T'. 
~... 

7/8 ips Ii 
10 ICO 

Fig. 3-Record-replay 
response with TDK SA 
tape. 
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Fig. 4-Record-replay 
response with BASF 
Professional I tape. 
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Marking peak -reading 
LEDs in percentages to 
indicate available 
headroom is a most 
ingenious idea. 
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Fig. 5-Distortion and 
headroom at 1 kHz. 
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Fig. 6-Distortion vs. 
frequency, 0 VU. 

Fig. 7- 
Square-wave 
response at 
1 kHz, 33/4 ips, 
with Dolby C NR. 

and the flashing stops. It is thus unnecessary to use the 
Pause control for initial adjustments. If a speed change is 
made during operation, the tape stops completely for a few 
seconds before starting again at the required speed. 

The cassette compartment has no door, since a direct - 
loading method is employed. The Dual infrared system 
automatically stops the drive motor and retracts the heads 
as soon as a hand is placed near the cassette for withdraw- 
al. There are two drive motors, one for the reels and one for 
the capstan, and provision has been made for remote con- 
trol with a DIN -type connecting socket on the back panel. 

Measurements 
Playback response was within 1 dB from 40 Hz to 12 kHz 

using a standard test tape (Fig. 1). The first test tape used 
for record -replay measurements was a TDK MA metal for- 
mulation, and results are shown in Fig. 2. At 0 VU, changing 
from the slow to the fast tape speed extended the -3 dB 
point from 16 to 21 kHz, and similarly added 3 kHz to the 23 
kHz response at -20 dB. With the second tape tested, 
TDK's SA, a high -bias 70-µS formulation, the advantages of 
the fast speed were even more dramatic, as can be seen in 
Fig. 3. At 0 VU, the -3 dB frequency was moved from 7 to 
13 kHz-quite a difference! At -20 dB, the -3 dB frequen- 
cies were 21 and 25 kHz. The third tape was a ferric 120-µ5 
type, BASF Professional I, and here again the improvement 
with the 33/4 ips speed was particularly effective at 0 VU. At 
17/e ips, the -3 dB frequency was 8.5 kHz, but at 33 ips it 
had increased to nearly 16 kHz! (See Fig. 4.) The response 
at -20 dB was quite similar to that of the TDK, with the 
exception of a very slight droop above 10 kHz. 

Figure 5 shows the distortion and headroom at 0 VU, and 
Fig. 6 compares distortion for the three tapes from 40 Hz to 
5 kHz for levels of 0 VU. Signal-to-noise figures can be seen 
in Table I; note that the fast speed increases the already 
high figures by 2.5 dB. Input required for 0 VU was 24.5 
mV, and the output varied from 339 to 436 mV, depending 
on the kind of tape used. Microphone sensitivity was 0.5 
mV, with a maximum handling capacity of 177 mV, which 
provided a better than average margin against overload. 
Both Dolby B and C systems tracked down to -40 dB 
within 1.5 dB with all three test tapes. 

The six equalization positions on the C844 consist of two 
for 120-4 ferrics, two for high -bias chromium dioxides or 
similar 70-µS tapes, one for FeCr types, and one for metal - 
particle formulations. In order to reflect the differences in 
high -frequency headroom, the four peak -reading LEDs are 
marked in percentages to indicate how much headroom is 
available on the particular tape used. Thus, the 75% indica- 
tor lights up at 0 VU with metal tape, 100% with FeCr, and 
so on. This is a most ingenious idea and also takes into 
account the effect of the Dolby C system. The VU meters 
had a slight overshoot with a standard ASA 300-mS, 1 -kHz 
pulse, but the peak indicators were very accurate, and the 
manufacturer rightly says that the LED display is more 
important than the meters. 

Erase efficiency was better than 70 dB, as claimed, while 
wow and flutter measured 0.03% at 1'/e ips and 0.02% at 
33/4 ips-considerably better than the specifications. Re- 
wind time for a C-90 was 150 seconds at 1'/e ips, and 
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speed in both modes was less than 0.1% fast. 
Encouraged by the quite remarkable frequency re- 

sponse, I thought I'd take a look at the square -wave per- 
formance, and the result can be seen in Fig. 7. Using TDK's 
MA metal tape and applying a 1 -kHz square -wave signal, 
there was an absence of ringing together with a fast rise- 
time-unusually good for a tape deck. 

Use and Listening Tests 
As the test figures show quite clearly, the C844 is a high - 

quality cassette deck, probably a state-of-the-art design in 
terms of basic performance, and it compares favorably with 
some open -reel models. The logic controls all worked 
smoothly, with a professional feeling, and mode changes 
can be made without danger of tape strain or breakages. 
The 33/4 ips speed, with its greater headroom, is definitely 
worthwhile for direct recordings made with first-class micro- 
phones (I used B & K 4134s) or for taping direct -to -disc 
recordings. For most purposes, the slower speed is perfect- 
ly adequate, especially if Dolby C NR is used. The Music 
Finder system will certainly appeal to some users, but I was 
more impressed with other features like the microphone 
mixing facility, the versatile tape selector, and the care 
taken to match the peak level indicators to the different tape 
characteristics. The electronic tape counter, with its large 
eye-catching green display, can be read from a consider - 

In terms of basic 
performance, the Dual 
C844 cassette deck is 
probably a state-of-the-art 
design. 

able distance-a great improvement on the mechanical 
indicators that almost need a magnifying glass to read. The 
only criticisms I could possibly make relate to the fader 
controls (described earlier) and a personal preference for a 
variable output control. George W. Tillett 
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EQUIPVIE\T PROFILE 

DENNESEN 
ABLT-1 
TONEARM 

Manufacturer's Specifications 
Overall Length of Radial Tracking 

Tonearm: 9'/z inches. 
Pivot to Stylus Distance: 7 to 81/2 

inches. 
Maximum Tracking Error: 0°. 
Cueing Assembly: Damped and ad- 

justable. 
Anti -Skating Adjustment: Not re- 

quired. 
Tracking Force Range: Up to 6 

grams. 
Cartridge Weight Range: Up to 20 

grams. 

Vertical Bearing Type: Air. 
Lateral Bearing Type: Air. 
Damping System: Magnetic. 
Vertical Tracking Angle Adjustment: 

Micrometer calibrated in 0.001 -inch 
increments. 

Headshell: Integral part of tonearm. 
Tonearm: Interchangeable. 
Finish: 24 -karat gold plate. 
Price: $1,250.00; additional tonearm 

tubes, $100.00. 

NIL 

Record "masters" are made on an aluminum -acetate 
blank using a straight-line cutting lathe with a heated chisel - 
like cutting stylus to cut the stereo information into the 
blank. To accurately reproduce the information on the 
groove walls, it is necessary to maintain the stereo playback 
stylus absolutely tangential to the record groove wall so as 
to trace the exact path of the cutting stylus used in the 
recording process. If the playback stylus deviates from a 
straight line, the stereo information presented to the play- 

' 

back stylus will be somewhat different from the original, and 
the sound that is produced will also be slightly different. 

The vast majority of tonearms in use today are of the 
pivoted type, having either a J or S shape. When properly 
mounted, the pivoted tonearm stylus path scribes an arc 
across the record. This curvilinear motion causes a varying 
error in the angle between the stylus and the record groove, 
which will be minimal if the cartridge is mounted correctly. 
The stylus can be tangential to the record groove at only 
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two points along the entire arc. The tracking error can range 
from 1.5° to 3.5°. Additionally, a frictional drag of the stylus 
in the groove, in combination with the offset of the cartridge, 
generates a centripetal force in the groove over most of the 
arc. This, in turn, causes an increase in the stylus pressure 
on the inner groove wall. To reduce this angular force, an 
anti -skating device is usually employed, but these devices 
frequently introduce other problems. 

On the other hand, a tangential (lateral) tracking tonearm 
follows the path of the original cutting stylus, nullifying track- 
ing angle error and obviating the need for anti -skating 
devices, as the arm is always tangential to the record 
groove. It is quite obvious that a lateral tracking tonearm is 
inherently a better design than a pivoted arm, but -individual 
lateral arm designs can enhance or diminish this advantage. 

Lateral tracking tonearms have been around for some 
time. The early lateral tonearms operated in real time since 
they were driven only by the record groove. As the record 
groove propelled the stylus along its path, the stylus -canti- 
lever assembly also attempted to move the arm in real time 
along its guide rails, but simply could not overcome the. 
friction present at this point. Eventually, the cantilever broke 
or was badly bent in the process of moving the arm. 

The first relatively successful linear tracking tonearm was 
the Rabco, which utilized a servo system both to move the 
tonearm across the record and keep the stylus tangential to 
the groove. Unfortunately, the servo motors generate noise 
in their attempt to consistently keep the lateral tracking error 
of the stylus at zero. The small deviation made by the stylus 
advancing towards the center of the record must first be 
detected by the servo motor before any correction can be 
made. Only then does the servo motor move the arm to the 
new tangential position. Consequently, servo -equipped tone - 
arms always exhibit a varying lateral tracking angle (track- 
ing error) because the correction is always after the fact. 

The Dennesen Air -Bearing Linear Tracking Tonearm 
(ABLT-1) probably represents the first major advance in 
tonearm design since Rabco developed their unique linear 
tracking tonearm. The Dennesen ABLT-1 tonearm, de- 
signed by Alan Sliski, utilizes basic principles of physics 
rather than motion induced by an electromechanical system 
to keep the stylus consistently tangential to the record 
groove. It combines the desirable features of the linear 
tracking tonearm without using a servo system. A single air - 
bearing surface provides the two desirable degrees of free- 
dom while restricting all others. Once the bearing has been 
made frictionless, the need for a complex electromechani- 
cal servo system no longer exists. The ABLT-1 arm uses the 
force of air emitted against an aerodynamically designed 
foil, causing the arm tube to "hover" in a frictionless state 
slightly above the air -bearing assembly, while the record 
groove propels the stylus and arm in real time across the 
record surface. The vertical tracking angle may be varied 
by a built-in micrometer which permits accurate adjust- 
ments to be made while the record is being played. The 
design also permits the decoupling of the arm -tube from the 
base assembly, which allows for easily interchangeable 
tonearm tubes, thereby simplifying cartridge changes. A 
specific counterweight is used to properly offset the mass 
of the cartridge. 

Description 
The ABLT-1's air -bearing assembly is designed as a 

parallelogram (a quadrilateral with opposite sides being 
both equal and parallel). This assembly is made up of four 
parts held together by rotating pins (a form of hinge) at the 
corners. The four parts consist of the base which attaches 
to the turntable and also houses the signal and ground 
connections, the air -bearing tube, and the two legs that 
hold the base and air -bearing tube together to form the 
parallelogram. The parallelogram arrangement allows the 
air -bearing tube height (which also determines the vertical 
tracking angle) to be adjusted in 0.001 -inch increments with 
the attached micrometer while maintaining the air -bearing 
tube constantly parallel with its mounting surface at any 
height. The entire air -bearing assembly, less tonearm, 
weighs 13/4 pounds (793.8 grams). 

The air -bearing tube itself is made from a round brass 
tube, ground to a tolerance of 0.0001 inch. The entire length 
of the tube's top surface has a single row of 0.010 -inch 
holes, out of which pressurized air is emitted to support the 
airfoil of the tonearm tube approximately 1 to 11/2 mils above 
the air -bearing tube in an essentially friction -free manner. 
Due to the shapes of the airfoil and the tube, motion in the 
system is restricted to rotation around the tube (vertical) 
and sideways along the tube (horizontal). No other motion is 
possible and, therefore, improper or nontangential tracking 
is impossible. 

The micrometer, located at the rear of the air -bearing 
tube, adjusts the height of the tonearm above the record via 
the air -bearing tube, thus permitting the vertical tracking 
angle to be adjusted while the system is playing. The over- 
all limit of the micrometer may be extended with the addi- 
tion of one or two quarter -inch spacers, in effect raising the 
parallelogram to a greater height. 

The damped cueing assembly is located at the forward 
end of the air -bearing tube. A copper bar runs from the 
cueing assembly to the back of the air -bearing tube to allow 
cueing the arm up at any point on the record. 

Brass was chosen as the base metal due to its machina- 
bility and acoustically dead quality. To prevent oxidation 
(tarnish) and thus alteration of machined tolerances, each 
machined metal part is carefully polished and plated with 
24 -karat gold. 

The tonearm consists of a black anodized, drawn alumi- 
num tube that is internally resonance -damped. Wiring is 

pure copper, Litz-typecable with gold cartridge connecting 
clips and a four -prong, gold-plated signal plug that is con- 
nected to its gold-plated mate on the base. The airfoil is 
made from aircraft -grade aluminum, precision machined to 
0.0005 inch, polished, and black anodized. It is attached to 
the tonearm tube about three inches from the rear. The 
entire tonearm, less the cartridge and counterweights, 
weighs less than one ounce (25.2 grams). Cartridge 
counter balancing and resonance tuning is provided by 
varying combinations of four counterweights (two weights, 
each 15 grams, and two large rings, each 22 grams, which 
fit over the smaller weights and are secured by a set 
screw). The counterweights are attached at the rear of the 
tonearm via a friction fit provided by an elastomeric decou- 
pling compound that is a part of the weights. This allows a 
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The Dennesen ABLT-1 
probably represents the 
first major advance in 
tonearm design since 
Rabco's unique linear 
tracking arm. 

range of weights from 15 to 74 grams, and the tonearm can 
therefore be utilized with cartridges ranging from low to 
high mass and from low to high compliance. The cartridge 
is mounted via an adjustable clamp, bearing on a stiffened 
portion of the tonearm tube. The tonearm tube allows 
mounting the cartridge up to 8'/2 inches from the air -bear- 
ing. This reduces wow and varying VTA over warps to a 
minimum. 

Magnetic (eddy current) damping is provided by two 
samarium -cobalt magnets mounted on a small horseshoe 
on the tonearm. In use, this horseshoe with its magnets sits 
on either sica of the copper cueing bar, thereby applying 
magnetic damping. 

Air at a pressure of 11/2 pounds per square inch is sup- 
plied to the air -bearing assembly by a bellows -type air 
pump designed for reliable long life operation. The pump is 
contained within a walnut enclosure along with two air fil- 
ters. One filter removes dirt, insuring air purity, and the 
other filter removes pulsations, assuring a smooth, steady 
airflow. The pump is attached to the air fitting at the rear of 
the air -bearing tube via 25 feet of 5/16 -inch clear plastic 
tubing to allow placing the air pump in a remote location. 

To set up the ABLT-1 for proper alignment, a specially 
designed Lateral Soundtracktor is used to assure that the 
offset angle is 0° with no overhang. A bubble level is used 
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to properly level the turntable and the air -bearing tube. The 
tonearm may be attached to the turntable base by using 
either heavy-duty double -stick tape or machine screws. 

Measurements 
The Dennesen ABLT-1 was mounted on a Luxman PD - 

555 vacuum turntable with heavy-duty double -stick tape, 
and it has been held in place for about six months without 
any noticeable deterioration of the tape or movement of the 
tonearm base. 

All measurements were made using the Empire EDR.9 
phono cartridge, which weighs 5.2 grams. It is not neces- 
sary to statically balance the tonearm prior to setting the 
tracking force. The tracking force was set at 1.25 grams 
with the aid of Technics' SH-50P1 Stylus Pressure Gauge. 

The capacitance of the tonearm's pure copper Litz wires 
from the mounting clips to the phono jacks in the base is 30 
pF for each pair. Capacitance between the two "hot" leads 
is 19 pF. Resistance of one pure copper Litz lead from 
phono jack to cartridge mounting clips is 0.8 ohm. 

Using a Dynamic Mass Analyzer (DMA -1) and Low Fre- 
quency Vibration Platform (LFP-20) from Dynamic Sound 
Devices (P.O. Box 369, Commack, N.Y. 11725), I measured 
the arm -cartridge dynamic mass as 18.5 grams (minus 
cartridge mass of 5.2 grams = 13.3 grams). The vertical 
resonant frequency measured 8.5 Hz, and the dynamic 
compliance measured 20 x 10-6 cm/dyne at the 8.5 -Hz 
vertical resonance frequency. The lateral resonant frequen- 
cy, using a test record, measured 12.5 Hz with an ampli- 
tude of 4.6 dB. In general, the ABLT-1 is a very well - 
damped tonearm. 
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Use and Listening Tests 
I have used the Dennesen Air -Bearing Lateral Tracking 

Tonearm for almost a year, playing all types of music, 
without encountering a problem. The arm functions very 
well with any warped record without producing audible 
distortion. The airfoil constantly maintains its proper position 
without regard to the variation in musical dynamics or even 
minor jarring of the turntable. I never fail to be amazed by 
the fact that the single physical contact between the tone - 
arm and any other point is strictly via the stylus, which is in 
direct contact with the record groove, and that the "hover- 
ing" arm is propelled across the record surface only by the 
stylus as it negotiates the modulated grooves of the record. 

I have tried the arm with several phono cartridges, includ- 
ing those with a very high compliance. It was quite comfort- 
ing to note that I could not detect any spurious resonances 
or other colorations. The cleanness of the sound was quite 
extraordinary in all cases. Any fear of damage to highly 
compliant cantilevers can be dismissed. 

As with all precision instruments, the performance of the 
ABLT-1 tonearm is wholly dependent on the accuracy of the 
initial setup. When the setup is properly executed, the 
ABLT-1 simply works as its designer had intended. 

Needless to say, a precision tonearm, such as the Denne- 
sen ABLT-1, does not come cheaply. However, if you want 
the monarch of today's tonearms, it is well worth the price. 

B. V. Pisha 
Enter No. 92 on Reader Service Card 
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EQUIPMENT PROFILE 

Manufacturer's Specifications 
Speeds: 331/3 and 45 rpm. 
Wow & Flutter: Less than 0.03% wtd. 

rms. 
Rumble: -70 dB (DIN B). 
Arm Type: Straight static -balance. 
Cartridge Weight: 5 to 10 grams. 
Stylus Force: 0 to 3 grams. 
Dimensions: 14.6 in. (37.08 cm) W x 

6.4 in. (16.25 cm) H x 13.9 in. 
(35.30 cm) D. 

Weight: 23.1 lbs. (10.39 kg). 
Price: $599.95. 

LUXMAN 
PD -375 
TURNTABLE 

if 

About two years ago, Luxman demonstrated a unique 
turntable that featured a built-in vacuum pump which pulled 
the record firmly to the platter. Its price of about $2,900 was 
a bit too steep for many would-be owners, but the company 
recently introduced a far less expensive model, the PD -375, 
which costs $600. With some justification it is claimed that 
proper interface between the record and platter lowers 

distortion, reduces resonances, as well as inhibits acoustic 
feedback. 

We know that every action causes a reaction, and this 
applies to the behavior of a phono cartridge stylus in a 
record groove. This reaction produces some energy which 
is either dissipated as heat or is passed in some form back 
to the stylus. A soft mat can absorb most internal reflec- 
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The PD -375's ingenious 
vacuum pump system uses 
a platter constructed like a 
sandwich with an air space 
between the two sections. 

Lions, but it is not easy to find a material having the same 
characteristics at all frequencies as well as one that pro- 
vides a close contact-hence the growing popularity of 
record clamps. 

All the foregoing might seem rather academic to the 
hardened cynic, but it must be remembered that the modu- 
lation in the record groove is comparable with the wave- 
length of ultraviolet light, that is, incredibly small. This was 
highlighted at a seminar conducted by Discwasher some 
months ago when Bob Pruitt said that the noise floor of a 
really good record is - 70 dB at 1 kHz. However, on exam- 
ining an EMI recording of Scheherazade, it was found that 
at one point a violin plays a fundamental of 900 Hz with 
harmonics extending all the way up to the 19th at 17.1 kHz. 
The amplitude was -57.6 dB with a peak -to -peak value of 
34 billionths of an inch! The amazing thing was that the 19th 
harmonic was not visible on a 2000 x electron microscope, 
although it was well clear of the noise floor and was picked 
up by the stylus. 

Now back to the PD -375 and its ingenious vacuum pump 
system. The platter is constructed like a sandwich with an 
air space between the two sections. The bottom section has 
a neoprene, corrugated surround, permitting it to move. If 
the lower section is pressed hard enough, air is expelled 
from two small holes in the top platter; if the lower section is 
pulled back, the air is drawn in, causing a suction which is 
sufficient to bond a record tightly. When the Start button is 
depressed, two rollers move out to pull the lower section 
down. At the end of the record, the rollers move out again 
and push the section back. It sounds quite simple, but 
obviously a lot of thought has been given to the design of 
this mechanism. 

The platter motor is a d.c. slotless direct -drive type, ser- 
vo -controlled with a quartz reference. Weight of the alumi- 
num diecast platter is 6 lbs., and it has a mirror -finished 
edge which looks most attractive. The arm is a straight type, 
measuring 9.05 inches from pivot to stylus, constructed 
from tubular aluminum. Tracking force is set by a calibrated 
rear balance weight, while a wire and weight "outrigger" 
adjusts the anti -skating force. Both arm and motor are 
mounted independently from. the top panel, which extends 
over the front. This panel is a satin -finished aluminum, mak- 
ing a pleasant contrast to the two rosewood sidepieces. All 
controls, apart from the anti -skating device, are accessible 
with the dust cover closed, and they are as follows: Com- 
bined on -off and speed selector, function switch (Repeat, 
Auto and Auto -Lift Off), vacuum on, vacuum off, and a dual - 
function button marked Start/Cut. This last button works in 
conjunction with the function switch-the Repeat is obvious, 
tonearm motion is back to its rest if Start/Cut is pushed 
while the function switch is turned to Auto, and the arm 
simply raises up off the record, as with an ordinary cueing 
lever, if the function switch is in Auto -Lift Off. 

The VDS (Vacuum Disc System) is activated by pressing 
the VDS On button to start the pump. If the VDS Off button 
is pressed immediately after using the Start switch, how- 
ever, a memory circuit triggers the mechanism to release 
the air when the arm is back in its rest position. Since the 
VDS cannot function with badly warped records, the turnta- 
ble comes with a 12 -inch plastic wheel which fits over the 
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center spindle. The record can be gently pressed down by 
hand until the vacuum takes over. Also provided is a heavy 
rubber platter mat which accommodates 7- and 10 -inch 
records. 

Measurements 
For test purposes, an Empire 600 LAC cartridge was 

mounted on the low -mass shell, which does not have the 
usual termination wires because the plug connections are 
at the end of the arm itself. The shell is mounted securely on 
the arm by means of a split clamp and screw, a method 
which has some advantages although extra care must be 
taken to see that the cartridge is level. Tracking force was 
set to 1.7 grams, and the anti -skating weight moved to the 
1.8 -gram position. The initial tests were made with the VDS 
switched off. The records rested on two neoprene rings, 
one at the rim and the other about 31/2 inches in. Thus, there 
was about one -tenth of an inch air space immediately under 
most of the record. The rings, or seals, are mounted in such 
a way that the application of the vacuum enables the record 
to push the rings down below the level of the platter so the 
disc is perfectly flat. The results of the initial tests were: 
Rumble, 62 dB (ARRL); wow and flutter, 0.045% (DIN 45- 
507), and arm resonance, 8 Hz with a rise of 4 dB. The 
measurements were repeated with the VDS switched on, 
but there were no significant differences. Tracking weight 
calibration was within 5% in the 1 to 2 gram range, and 
tracking error was + 2° and -11/2°, using a Cart-A-Lign two - 
point gauge. Speed was less than 0.1% fast. 

Next, some equipment was assembled to see how the 
VDS would affect the resonances of a record. A loud- 
speaker was mounted 20 inches above the record and fed 
with a swept -frequency signal. Instead of using the time- 
honored lycopodium powder method to show the various 
modes, the cartridge was placed on a stationary record, 
and the induced output measured. The upper curve of Fig. 
1 was taken at the most significant mode frequency of 1.6 
kHz with the VDS off; note that there are three peaks of 
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Switching in the VDS 
damped all high frequency 
modes, and output from the 
cartridge was in the noise 
floor. 

0.75, 2.5, and 3.3 inches from the rim. Switching in the VDS 
damped all high -frequency modes, and output from the 
cartridge was in the noise floor. The mat also provided an 
appreciable amount of damping, but the main resonant 
frequency was raised to 2.7 kHz. Output from the driving 
loudspeaker was kept to a level of approximately 100 dB 
SPL at the record, and the highest peak in the 1.6 -kHz 
mode (VDS off) was 3Q dB below a reference signal of 3.54 
cm/S from a standard test record. 

As the initial tests were made with a stationary record, I 

decided to repeat them with a record turning at 331/2 rpm. 
Using an unmodulated record (not easy to get!), the results 
were substantially unchanged. It is true that SPLs of 100 dB 
are not terribly likely to impinge on a record-except in a 

disco-but music peaks of only 80 dB were easily detected 
with the VDS off. The mat was very effective in absorbing 
these signals, but it is quite possible that some break- 
through could occur with a poorly designed mat, causing a 

smearing effect. (This is why most turntables now have fairly 
solid mats instead of the ribbed designs with air pockets, 
which could form miniature Helmholtz resonators.) 

Although external excitation does give a clue to internal 
damping, I felt impluse testing might provide further infor- 
mation and so conducted some experiments using 4 -Hz 
pulses obtained from a suspended ball driven by a trans- 
ducer. The results were predictable: A single pulse followed 

t 

by a train of pulses with the VDS off, a single pulse with the 
VDS on, and a trace of ringing when the mat was used. 

Use and Listening Tests 
Listening tests were made with a wide variety of records, 

and I found the effect of the VDS to be quite subtle. Vocals 
seemed to sound more natural, with less sibilance, while 
complex orchestral works sounded cleaner and more de- 
tailed. The flute and orchestral bell sections on the Shure- 
Era IV test record appeared to have an extra clarity, a kind 
of firmness. 

Operation of the Luxman PD -375 is quite simple. After a 
touch of the VDS button, a whirring noise is heard, followed 
by a definite "thunk" as the record is pulled in. Suction is 

maintained until the end of play. In fact, the record cannot 
be removed unless the release button is depressed. As 
mentioned earlier, this can be done after the Start button is 

depressed, and the vacuum will then be released automati- 
cally when the arm returns to its rest. The unit is reasonably 
free from acoustic feedback thanks to the efficient arm and 
motor suspension system plus the four resilient feet. 

In sum, the Luxman PD -375 is a handsome turntable with 
good basic wow and flutter and rumble performance, com- 
bined with a nearly unique feature, the vacuum platter. 

George W. Titlett 
Enter No. 93 on Reader Service Card 
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í X-7...Maximum Performance through Complete Control 
W -h the Nakamicl-i ZX-7 you command and optimize the vital record parameters-bias, level, and 
azimuth-which b:ing to life the true potential lying dormant in every zasse!te. This kind of control, 
pl..s the most advanced technology and features in cassette history, make the ZX-7 a serious 
relordist's dream -come -true. 
M=ximum Performance...The ZX-7 awaits you new at your Nakamichi dealer. r Nakamichi For more information, write Nakamichi U.S.A. Corp., 1101 Cdorado Ave., Santa Monica, CA 90431. 
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WHAT'S NEW 

Visonik Car 
Stereo Amplifier 

The 50 -watt -per channel 
Alphasonik A -501E power 
amp features dual 
protection to prevent short- 
circuit damage. The Perma- 
Tect circuit, applied to the 
power amplification stage, 
monitors output current and 
voltage across the output 
transistors, limiting power 
without interfering with the 
signal. Even if the speaker 
leads happen to touch, the 
amplifier transistor will not 
blow. In addition, a pair of 

dbx2e 
POWER 

TYPE U AUTO DECODER 

NOISE 
REDUCTION 

thermal breakers monitor 
heat -sink temperatures and 
independently shut off 
power for each channel 
when the heat -sink hits 
155° F, turning the 
channels back on when the 
temperature cools to 130° 
F. The frequency range of 
the A -501E is 20 Hz to 20 
kHz with no more than 
0.1% THD. When activated, 
an EQ switch for deep bass 
boosts input at 60 Hz by 
6 dB with a 6 dB/octave 
slope. Price: $250.00. 
Enter No. 100 on Reader Service Card 

SASS TREBLE 

dbx Car Decoder 
The Model 22 auto 

decoder enables high -end 
car stereo systems to 
reproduce the full dynamic 
range of tape recordings 
with dbx noise reduction. 
Price: $159.00. 
Enter No. 101 on Reader Service Card 
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B & G Electronics 
Autosound Information 

The B & G Information 
Package contains 
brochures on products from 
30 to 35 companies 
manufacturing gear for car 
soúnd systems. The 
materials enable car stereo 
buffs to choose and install 
equipment more easily. 
Price: $6.00. 
Enter No. 102 on Reader Service Card 
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Jensen Car Cassette 
Receiver 

The in -dash AM/FM 
model JR110 with a mini - 
size chassis and 8 watts 
total power is designed to 
fit most X -body and import 
cars. Features include tone 
control, stereo FM indicator, 

balance control, mono/ 
stereo selector, automatic 
local/distance switching, 
five station presets, 
automatic loudness 
compensation, and locking 
fast forward and rewind. 
Price: $199.95. 
Enter No. 103 on Reader Service Card 
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Sony Walkman 
Professional 

The WM-D6, designed for 
stereo cassette recording 
from external microphones 
or from a home system via 
line -level inputs, employs 
Dolby B noise reduction 
and a quartz -lock capstan 
servo system to maintain 
tape speed. A disc drive 
for tape transport minimizes 
torque loss and slippage 
while the unit is in motion. 
The WM-D6 comes with 
Sony's MDR -50L stereo 
headphones. Frequency 
response extends from 40 

Hz to 15 kHz ±3 
dB. Wow and 
flutter is claimed 
as 0.04% (wtd. 
rms). Signal-to- 
noise ratio 
exceeds 58 dB, 
Dolby NR off. 
Price: $349.95. 
Enter No. 104 on Reader 
Service Card 

. b 

d 
R- 

re 

C.Pn 
7:.# 

1 

_ 
ch P eo 11 

Cleaner 

CaPstan-PI^'-` --` ' 
,f! 

Discwasher 
Pinch Roller Cleaner 

The Perfect Path C.P.R. 
cleaning system is intended 
to prevent both home and 
car stereo machines from 
damaging tape. The fluid 
will not extract vital rubber 
stabilizers, and the cassette 
has a Positive Drive system 
to permit thorough pinch 
roller cleaning. Price: $10.95. 
Enter No. 105 on Reader Service Card 
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Autotek In -Dash 
Stereo Cassette 

The pushbutton, mini 
chassis CSR 3050, with a 

power rating of 13 watts 
per channel, is designed to 
fit all foreign and domestic 
cars. Because it is 
adaptable to any size, the 

Craig Graphic 
Equalizer/Booster 

Compact and designed 
for car stereo use, the 
seven -band Model V507 
has a built-in fader for four- 
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purchaser can be confident 
of fit in difficult installations. 
The unit features automatic 
control stereo, four-way 
fader control, soft mute, 
dual -gate MOS-FET, and 
locking fast forward and 
rewind. The claimed specs 
include frequency response 
of 30 Hz to40 kHz ±3 dB, 
FM radio usable sensitivity 
of 17.3 dBf (2.0 µV/75 
ohms), tape response of 
40 Hz to 14.5 kHz ±3 dB, 
and wow and flutter of 0.2% 
wtd. rms. Price: $169.95. 
Enter No. 106 on Reader Service Card 

speaker systems, tricolored 
LED power -level monitors, 
boost/bypass switch, and 
50 watts maximum total 
output. Price: $79.95. 
Enter No. 107 on Reader Service Card 
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THE COLUMN 
MICHAEL TEARSON 
JON & SALLY TIVEN 

Tug of War: Paul McCartney 
Columbia TC 37462, stereo. 

Sound: A+ Performance: B+ 

Tug of War is an exercise in craft. If 
the last album by Macca was a resort 
to minimalism, his latest features an 
emphasis upon production, arranging, 
and having exactly the right people on 
each track. Although Paul is still play- 
ing most of the instruments .himself, 
when guest stars like Stevie Wonder, 
Ringo, Carl Perkins, Stanley Clarke 
and Steve Gadd make appearances, 
it's more than just a Courtesy call. . 

McCartney is making music that 
doesn't rock all that much, but is ex- 
pertly played, magnificently recorded, 
and sometimes downright inspired. In- 
stead of continually being upbeat, his 
approach is MOR/ballad-oriented, the 
mellowed ex-Beatle brought down by 
the loss of his colleague/friend. 

McCartney isn't completely lost to 
melancholy, but those who dismiss his 
excursions into the Paul Simon Land of 
the Eternally insipid won't find much to 
chew on here. "Tug of War" and "Ball- 
room Dancing" rock but don't exactly 
take off like "Jet," and "Take it Away" 
is a pleasant sequel to "Ob La Di." The 
two tracks with Stevie Wonder are ob- 
viously fated to get the bulk of atten- 
tion, and while "Ebony & Ivory" is what 
you'd call a pleasant disappointment, 
the jam song, "What's That You're Do- 
ing" is a fine collaboration between 

these two multimillionaires. McCart- 
ney's being very fickle and stingy on 
Tug of Wa'r, giving out just enough 
meat to keep up with the advance 
hype on the record, but he's made far 
better albums and he knows it. Lucky 
for him, his minor works rank far above 
most of his contemporaries' finest 
hours. Jon & Sally Tiven 

Maybe It's Live: Robert Palmer 
Island ILPS 9665, stereo, $8.98. 
Sound: B - to A Performance: B 

This album sounds like it was put 
together to fulfill contractual obliga- 
tions, which is not to denigrate the mu- 
sic particularly. But as far as a bunch 
of tracks that hang together coherent- 
ly, this ain't it. You don't quite get the 

- 

Robert Palmer Live Show, just six 
tracks recorded in London a year and 
a half ago. And the new studio tracks 
are strange little items cut over a peri- 
od of time with varying personnel, 
hardly any of it featuring his touring 
band. The result is a gem here and 
there but no real consistency, and at 
the end of a listening you don't really 
feel like you've heard an album. It's 
like asking someone what he's been 
doing and he says a little of this, a little 
of that, but nothing overall special. 

The live stuff is genuinely exciting, 
covering practically the entire span of 
Palmer's solo career, from "Sneakin' 
Sally" through big hits like "Bad Case 
of Lovin' You" and Andy Fraser's "Ev- 
ery Kinda People." The band sounds 
killer, particularly drummer Michael 
Dawe and the magnificent bass runs 
of Chris Bishop, and the sound of 
these recordings has a tremendous 
amount of body and presence. Side 
two compiles Palmer's various studio 
excursions, and a lot of this material 
sounds trashy and thin by comparison. 
The best of the bunch are "Maybe It's 
You" and his current U.K. hit, "Some 
Guys Have All the Luck," but where is 
his long -rumored version of Chrissie 
Hynde's "Kid"? Considering that this is 
his first album in two years, you'd think 
he'd be able to produce something a 
little more monumental. 

Jon & Sally Tiven 

Green Light: Bonnie Raitt 
Warner Bros. BSK 3630, stereo, 
$8.98. 

Sound: C Performance: C+ 
Renee Geyer 
Portrait ARR 37949, stereo, $6.98. 

Sound: B - Performance: C + 

Old Enough: Lou Ann Barton 
Asylum EI-60032, stereo, $8.98. 

Sound: A- Performance: A+ 
The Glory of Alberta Hunter: Alberta 
Hunter 
Columbia FC 37691, stereo. 
Sound: A- Performance: A+ 

Bonnie Raitt's failure to deliver a hit 
record in a full decade of recording 
and nonstop roadwork is a genuine 
mystery that rapidly boils down to one 
question: Why don't her records crack - 
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le with verve and excitement like she 
invariably does live? 

Obviously the question has gotten to 

Bonnie as well, for Green Light is a 

nearly total rethinking of her recording 
style. She has joined forces with the 
sleek, tough, rock -out Bump Band 
consisting of ex -Faces and Stones 
keyboard man Ian McLagen, ex - 
Beach Boy drummer Rickey Fataar, 
bassist Ray Ohara and guitarist John- 
ny Lee Schell. The new combo has 
toughened Bonnie's stance and the 
project seems well thought-out. 

But (and watch out for them "buts") 
there's a hitch or two. Rarely has Bon- 
nie Raitt ever missed the emotional 
connection so completely as she does 
this time around. Technically she is 

fine, but she could have mailed in her 
emotion from the beach. And the song 
choices are not very good. The origi- 
nals and contributions from the band 
are weak songs, pure and simple. This 
year's Eric Kaz contribution, "River of 
Tears," is a highlight of the set with 
Richard Manuel's wonderful accompa- 
nying vocal, but the song is pure for- 
mula, one we've heard again and 
again over the years. Bob Dylan's bit- 
ter blues, "Let's Keep It Between Us," 
is savaged by Bonnie's offhanded 
goofy treatment and total lack of com- 
mitment. Bonnie glides so lightly over 
the words that when she sings "And 
it's making me so angry," she sounds 
like she's kidding. A disturbingly emp- 
ty performance. 

Renee Geyer appears to be at least 
partly a Bonnie Raitt protégé. Her al- 
bum was recorded with the Bump 
Band in the same time frame, same 
studio, and with the same producer as 
Green Light. She obviously shares 
Bonnie's love of Little Feat, as she has 
the Bumpers emulating Little Feat 
trademark licks with regularity, not only 
on her version of the Allen Toussaint 
blues "On the Way Down" previously 
recorded by the Feat. 

Actually, the Bumpers play it a bit 
looser on the Geyer album, and the fun 
of recording is evident from the occa- 
sional whoops and bits of patter in- 
cluded. But the problem is that Renee 
never establishes a core personality 
for the album, and so it never really 
takes off, despite the band's strong 
contributions. 

The sleeper here is Lou Ann Barton 

AUDIO/JULY 1982 

from Texas. She has had the great for- 
tune to have been discovered by the 
legendary Jerry Wexler, who subse- 
quently coproduced with Glenn Frey of 
the now -defunct Eagles. The recording 
site was Muscle Shoals, Alabama, 
where Wexler cut countless sides with 
Aretha Franklin, Wilson Pickett, and 
many more in the late '60s. 

This lady is a torrid singer whose 
exhilaration is infectious. By turns she 
is sassy, sweet and sad. And totally 
committed. Besides a wonderful Texas 
accent, she has a terrific rolling growl 
and a squeaky Brenda Lee crying 
catch in her voice that make a devas- 
tating left/right combination. She can 
convincingly gun the rockers from 
Hank Ballard's "Finger Poppin' Time" 
to newcomer Marshall Crenshaw's 
"Brand New Lover," and she can carry 
the ballads with grit, especially The 
Chantels' oldie "Maybe," an impossi- 
bly stupid song in lesser hands. 

The arrangements are crisp and to 
the point. They are not stripped down; 
they have been built right without any 
clutter at all. Barton's obviously strong 
sincerity is the extra ingredient that 
makes it come alive. 

I hope Bonnie Raitt and Renee 
Geyer take note of what went right 
here. Even more than that, I hope this 
album of pure '60s -style soul, an unfor- 
tunately unfashionable form these last 
several years, will become the smash 
hit it richly deserves. 

Now while we're on the subject of 
girl singers, there's the new album, her 
third for Columbia, by Alberta Hunter, 
86 years young. The woman is a treas- 
ure, getting better each album since 
her return to action. Nobody gives 
more pure pleasure singing, whether 
gospel, standards or originals. 

Her combo is a crackerjack swing- 
ing unit filled with great players, espe- 
cially leader/pianist Gerald Cook and 
horn men Vic Dickinson and the re- 
doubtable Doc Cheatham. The ele- 
gance and class and taste of producer 
John Hammond permeate the project. 
His contribution is the clarity and inti- 
macy of the sound, a truly excellent 
job. 

The Glory of Alberta Hunter is one of 
the finest and most wonderfully human 
albums of this or any season. How can 
you hear that woman and not feel more 
alive yourself? Michael Tearson 
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AUDIOPHILE DISCS 

THE BEATLES: WHITE ALBUM 
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The White Album: The Beatles 
Mobile Fidelity MFSL-2-072, stereo, 
$24.95. 

Sound: A Performance: A 

When one speaks of seminal record- 
ings that have influenced current pop 
music, The Beatles are almost taken 
for granted. To think of the so-called 
White Album as an early progenitor of 
Cheap Trick, Pat Benatar, or The Bush 
Tetras makes anyone who owned a 
copy when it was released feel posi- 
tively ancient. The White Album 
marked the end of the '60s, the begin- 
ning of progressive rock, and the rise 
of FM radio as a major force upon the 
music business. To have such an arti- 
fact on one's turntable should evoke 
nostalgia, or one of those emotions 
that 16 -year -olds supposedly haven't 
learned yet. 

This new version of The White Album 
sounds like a new record-it's not 
dated either musically or technically. 
When each of The Beatles was se- 
questered in his own studio, furiously 
working on his tracks for the upcoming 
record, the finest engineers of the day 
were being employed for the project. 
Geoff Emerick (producer of Robin 
Trower and UFO currently) was most 
probably in the room with Paul, Chris 
Thomas (producer of The Pretenders, 
The Sex Pistols and Elton John) han- 
dled John's sessions, and Ken Scott 
(producer of David Bowie and Super - 
tramp) bounced from room to room. 
These would-be millionaires, then sim- 
ply trained hands, were preserving 

what was ostensibly the last real album 
by The Beatles. While the creative 
minds were drifting apart, these three 
were making sure the music would be 
something to remember the group by. 

This version of that record is, one 
would guess, the version they would 
like us to have as our own. All of the 
vocals, the incredible spaciousness, 
Ringo's snare attack, George's ex- 
changes with Eric Clapton on "While 
My Guitar Gently Weeps," and the 
blinding array of diverse talents run 
amok sound more timely now than they 
did 14 years ago. The extraordinary 
creativity of this recording unit, cou- 
pled with their refusal to comply with 
the trends of the day, urges one to say 
with full sincerity and 100% accuracy 
that they just don't make records like 
this anymore. The only telltale clue to 
the album's age is the stereo place- 
ment, which often puts the drums to 
one side. 

For non -initiates, this is required lis- 
tening and no apologies are neces- 
sary. For those already well acquaint- 
ed, perhaps you'd now like to know 
what The White Album sounded like to 
those who made it. Jon & Sally Tiven 

Two from Opus -3 
Opus -3 is a small Swedish label 

that, in the same spirit as the better- 
known Proprius label, believes in 
straightforward recording of small en- 
sembles in appropriate acoustical sur- 
roundings. Their efforts are mainly 
confined to chamber music, jazz and 

folk music, and their products are 
aimed at the audiophile who has 
grown weary of production excesses 
and too many microphones. While 
there is little technical information in 
the liner notes, it is clear that minimal, 
but high -quality, gear has been used 
in making these recordings. To my 
ears, the basic pick-up is by way of a 
single coincident microphone pair 
(probably Blumlein), and the localiza- 
tion of each instrument is precise and 
natural. The disc transfer is done at 
sensible levels, and the pressings are 
superb. 

Gitarr-Kvartetten: Music of Bach, Te- 
lemann, Frescobaldi and Cimarosa 
Opus -3 7915, $17.95. 

This disc presents tasteful transcrip- 
tions for a quartet of guitars, said to be 
the only group of its kind in the world. 
The instruments include alto, bass, 
and soprano guitars in addition to the 
standard instrument. The simple mi- 
crophone array places the instruments 
clearly in an arc across the stereo 
stage. Timbres are natural, and the 
playing is sensitive and competent. 

Buddy Bolden Stomp: Arranged by 
Tomas Órnberg 
Opus -3 79-10, $17.95. 

I must confess that I couldn't sit 
through an entire side of this disc, so 
my comments are based on spot- 
checking. These are New Orleans jazz 
arrangements of the earthiest sort, 
presumably in the style of Buddy Bol- 
den, an early New Orleans jazz trum- 
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peter. As on the above Opus -3 record- 
ing, the players are arranged across 
the stage with pinpoint accuracy. Ev- 
ery musical line can be distinguished 
clearly, and, for those with an affinity 
for such music, this disc should be a 

real delight. Again, the transfer and 
pressing quality are excellent. 

John Eargle 

The Sheffield Drum Record: Improvi- 
sations by Jim Keltner and Ron Tutt 
Sheffield Lab 14, direct -to -disc, 
$16.95. 

Doug Sax began the "audiophile 
disc" movement some 13 years ago, 
and his activities at the Mastering Lab 
are a legend in the audio industry. 
When Sax brought out his first direct - 
to -disc album, there was a clear supe- 
riority of that medium over the analog 
tape process of the day. In the inter- 
vening years, both digital and ad- 
vanced analog techniques have nar- 
rowed that margin significantly. Today, 
Sax's label, Sheffield Labs, remains 
the only one committed to direct -to - 
disc techniques, most other audiophile 
labels having been won over long ago 
to digital recording. 

The Sheffield Drum Record fits nice- 
ly into the direct -to -disc scheme; each 
side is devoted to a single performer, 
and the improvisatory nature of the 
performances discounts any. thought 
of editing. The disc was conceived as 
something of an obstacle course for 
audio components, phono cartridges 
as well as electronics, and this it does 
beautifully. The sides are short (7:11 
and 6:23 minutes), and the ending di- 
ameters are large. The peak levels are 
generally well within VU peak values of 
3.5 cm/S (1 -kHz reference). 

Because of the high crest factors 
(peak-to-rms ratios) characteristic of a 
drum set, the average levels on this 
disc are low, leaving generous head- 
room for peaks. Herein lies the value of 
the disc; subsequent elements in the 
audio chain are likely to fail, or show 
their weaknesses, long before tracking 
problems are encountered. The level 
on the disc is moderate enough such 
that many phono cartridges (properly 
mounted) can handle it in stride. 

The miking is simple: A basic stereo 
pair overhead, with one additional 
mike for highlighting the kick drum 

and, on the Tutt side, another for the 
snare drum. To me, the Keltner side 
seems more spontaneous and farther 
ranging in its use of the somewhat 
limited textures of the standard drum 
set. Both sides will give the average hi- 
fi system fits. No record that I know of 
better delineates the wide perform- 

ance range we are likely to encounter 
with state-of-the-art components. 

When listened to over a system wor- 
thy of it, The Sheffield Drum Record 
cannot fail to impress any musician 
with the strides made in recent years 
in the mechanics of quality sound re- 
production in the home. John Eargle 

r 

L 

69 

"I'll give you a 
free one-year 
membership in 
my video camera 
club just for 
filling out a simple 
questionnaire." 

,^ 
l,r 

r 

Already, thousands of video enthusiasts have joined VC 2000, entitling 
them to: 

Basic video camera instruc- 
tional tapes at discount prices 
Instructional tapes on how to 
set up a video business 
A quarterly newsletter with 
state-of-the-art development in 

the world of video 
Discount prices on blank cas- 
settes and equipment 
And many more benefits 

But, you can enjoy these same 
benefits on a one-year member- 
ship at absolutely no cost, just 
by filling out a simple question- 
naire, describing your video 
playing or shooting activities. 
This questionnaire will help me 
find new ways to serve the needs 

of video enthusiasts. You may 
also request additional question- 
naires for friends to let them 
quality for membership, too. 

Act now, to qualify for your 
free membership. Use the 
coupon below or my toll - 
free number to request 
your questionnaire. 

1 800 428-6163 
(except in Alaska or Hawaii). 

1 800 692-6048 
(In Indiana). 

Kartes Video Communications. Inc. 

Please send my questionnaire(s) which I will fill out and return to you in 
return for a one-year free membership in VC 2000. 

Name 

Address 

City State Zip 

I will also need number of questionnaires to give to friends. 

M 

A Club for Video Camera Owners 
VC 2000, 10 East 106th Street, Indianapolis, IN 46280 
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CLASSICAL REVIEWS 
EDWARD TATNALL CANBY 
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Béla Bartók: Style and power evoked. 

Béla Bartók: Bartók Piano Music. 
Dances, peasant songs, folk tune set- 
tings, "For Children," Vol. 1. Lili Kraus. 
Vanguard VSD 71249, stereo, $8.98. 
PerahialBartók: Suite Op. 14, Sonata 
1926, Out of Doors, etc. Murray Pera- 
hia. 
CBS 36704, stereo. 

The Bartók One Hundredth brings 
us plenty of piano music; Bartók was a 
fantastic pianist himself and com- 
posed music for his instrument ac- 
cordingly, from the simplest Hungarian 
folk tunes for children to the most in- 
credibly complex and original works of 
dissonance. Here are two performers, 
at opposite poles but both excellent. 

Lili Kraus, herself from Hungary, is a 
grand dame of the older piano genera- 
tion, a performer of immense delicacy 
and elegance. Her Bartók, carefully 
chosen from among the more ingratiat- 
ing and humanistic small works, is the 
quintessential Bartók. There is a cer- 
tain Old World charm about her play- 
ing-but Bartók himself belonged in 
that same world and the few recorded 
examples of his own virtuosity show a 
remarkably similar piano style. Chil- 
dren who have enjoyed the little Bartók 
pieces in their piano lessons, and the 
teachers who use them, will be delight- 
ed by Madame Kraus; the rest of us 
can enjoy the Hungarian tunes and the 

deft, sometimes violent, always sym- 
pathetic musical settings Bartók gave 
them. 

Murray Perahia, although much 
younger, plays the finest contempora- 
ry Bartók I have heard. Awesome. The 
man is astonishing; his technique is so 
extraordinary that he can ignore it, like 
other great pianists-his performances 
are as smooth and genial .as his smile 
on so many record jackets, yet their 
sheer power is unbelievable. For him, 
the Bartók idiom is absolutely, trans- 
parently clear and that is the way he 
plays; there is no forcing, no show-off, 
no piano pounding (for lack of any- 
thing better to do). Columbia's piano 
recording is gorgeous, a bit hard 
sometimes-but only as the music it- 
self demands. Great! 

Mozart: Four -Hand Sonatas, Vol. I 

(Sonatas in D, K. 381; F, K. 497). 
Malcolm Bilson, Robert Levin, forte- 
piano. 
Nonesuch N-78013, stereo, $8.98. 
Sound: A Recording: B Surfaces: B+ 

This is Mozart for one piano, two 
players side by side, and the single 
piano is Malcolm Bilson's already fa- 
miliar modern version of one of the 
Viennese Walter pianos that Mozart 
used, back in the late 18th century. For 
many ears, this instrument will sound 
disappointingly "modern" since it does 
not twang and jangle quaintly, like 
some of the genuine oldies! But if we 
stop to remember that even our mod- 
ern steel -framed pianos get to sound 
pretty jangly after a remarkably few 
years, let alone an even 200, then we 
must assume that Mozart's own pianos 
might well have sounded pretty 
good-at the time, like this one. 

What you do hear in this (and other 
Bilson recordings) is a treble that is 
more "woody" than the modern piano 
and a bass range that is distinctly and 
pleasurably twangy in a gentle way; 
also a far more articulate and big 
sounding ensemble than, curiously, 
we can get on a big modern grand. 
The bigger the modern piano, the 
smaller Mozart sounds, which is one of 
the anomalies of musical sonics, espe- 
cially in recording, where the volumes 
of big and small instruments are the 
same on disc or tape. 

I am bothered by the closeness of 

this recording. Though it was made in 
a concert auditorium, the room sound 
is almost inaudible and the general ef- 
fect is close and dry-I found it much 
easier listening off in another room, to 
put a bit of space between me and the 
piano. One school of solo piano re- 
cording, of course, has always taken 
the instrument down close, minus am- 
bience except that of the strings them- 
selves; another school puts the music 
off in a "concert hall" space and this, 
my ears say, is generally the best idea 
for home listening results. However, 
one can compromise halfway, too. 

Impeccable performances, carefully 
phrased and rhythmed, and quite mi- 
nus that false "delicacy" which used to 
be a hallmark of Mozart style-on big 
pianos, of course. When the moment 
comes, these two players light into 
their piano with healthy gusto, and 
their slow movements are straightfor- 
ward too. In the new (and original) 
manner, ornamentation is added occa- 
sionally to the printed notes, which 
may shock some conservative music 
teachers. Mozart! Well, if Mozart did it, 
why shouldn't we? About time, I say. 

Malcolm Bilson: Mozart's own sound. 

a 
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CLASSIFIED ADVERTISING 

CLASSIFIED 
ADVERTISING 

RATES 
BUSINESS ADS -75C per word, minimum charge 
$6.00 per line for spaced ads specifying five or less 
words per line. First line set in bold face type at no 
extra charge. Extra words set in bold face type $1.00 
per word. One point ruled box, extra charge $8.75. 
ORDERS WILL NOT BE PROCESSED WITHOUT 
ACCOMPANYING CHECK OR MONEY ORDER 
FOR FULL AMOUNT. 

NON BUSINESS ADS -50c per word, minimum 
charge 54.00 per line for spaced ads specifying five or 
less words per line. First line set in bold lace type at 
no extra charge. Extra words set In bold face type 
$1.00 per word. One point ruled box, extra charge 
$8.75. ORDERS WILL NOT BE PROCESSED WITH- 
OUT ACCOMPANYING CHECK OR MONEY OR- 
DER FOR FULL AMOUNT. 

FREQUENCY DISCOUNT -3 times, less 10%. 6 
times, less 15%. 12 times less 20%. (line copy ads 
only). AGENCY DISCOUNTS DO NOT APPLY TO 
LINE ADS. 

DEADLINE -1st of month two months preceding the 
cover date. It the first of the month falls on a weekend 
or holiday, the closing date is then the last business 
day before the holiday or weekend ADS RECIEVED 
AFTETHE CLOSING DATE WILL BE HELD FOR 
NEXT ISSUE UNLESS OTHERWISE STATED. 

BLIND ADS-Box numbers may be used at $5.00 
extra for handling and postage. 

GENERAL INFORMATION-Ad copy must be type- 
written or printed legibly and received on or before the 
1st of the month. two months preceding the cover 
date. Display advertisers must make a space reserva- 
tion on or before the closing date, material (Camera 
Ready Only) may follow by the 10th. The Publisher, in 
his sole discretion, reserves the right to reject any ad 
copy he deems Inappropriate. All advertisers must 
supply: Complete name, Company name, Street ad- 
dress (P.O. Box is Insufficient), and telephone number 
before ads can be published. Classified ads are not 
acknowledged and do not carry Reader Service Card 
Numbers. Frequency contracts not fulfilled will be 
short -rated accordingly. Ads submitted for a 3 time 
frequency or less are unchargeable. Classified ads 
payable in advance BY CHECK OR MONEY ORDER 
ONLY. (Sorry, we can not accept credit cards.). Addi- 
tional Information available upon request. Contact: 
Laura J. LoVecchio, Classified Adv. Mgr.. 1515 Broad- 
way, NYC 10036 ... Direct Dial (212) 719-6338. 

MAIL ORDER AND DISPLAY CLASSIFIED RATE 
1 col x 1' 5175 
1 col x 2' 5275 
1 col x 3- $375 
2 col x 1' 5275 
2 col x 7 $475 

ADVERTISER MUST SUPPLY COMPLETE FILM 
NEGATIVE READY FOR PRINTING FOR DISPLAY 
ADS. PRODUCTION CHARGES WILL BE AS- 
SESSED ON AD REQUIRING ADDITIONAL PREP- 
ARATION. 

AUDIO Magazine 
1515 Broadway 

New York, N.Y. 10036 

urr International Mark 1 

I 7 l Sales 8 Repairs 
FONS CQ30 Finest belt drive electronic transcription 
turntable . $200 without tone arm . 

Send money orders to: 
LORD BROTHERS P.O. Box 6430, Denver, 

Colorado. 80206. 303-534-7590. Will ship same day. 
Full price 5200.00 shipping Included. 

Or send 25%-balance plus shipping COD. 
Colorado residents odd toy. Nrnely day warranty. 

FOR SALE 

AAAAAAH AUDIOPHILES-FINALLY FOUND YOUI We 
are an AMERICAN enterprise specializing in the direct 
sale of JAPANESE cartridges tonearms transformers 
cables interconnects (yes-BANSEI available) accesso- 
ries etc. All manufacturers -lowest prices. Advise your 
requirements-we'll quote Immediately. INTERSONICS, 
PO Box 113, Toyohashi 440, JAPAN. 

AAAA-CANADIAN AUDIOPHILES 
Cartridges, tonearms, transformers, headphones, 
loudspeakers, Inerconnecls, accesories and much 
more. All available at lowest possible prices. Write for 
free brochure and price list. ESOTERIC AUDIO a 107- 
2929 Nootka' St., Vancouver. B.C.,. CANADA.V5M- 
4K4, or phone (604)438-4071. Mon. -Fn. 6-9p.m.PST. 
Free shipping throughout Canada. 

AAA -CAR STEREO REPS WANTED. Major brands no 
risk inventory, returnable! Wholesale only. L.I.P.W., 486 
Locust St., Brentwood, NY 11717. 

AAA-COMPONENTS FOR THE AUDIOPHILE. O LC 
Audio'has the 0/LC Bass Module, Haller, Marco', PS 
Audio, Audire, Amber, Adcom, Vandersteen, Precision Fi- 
delity, Grace, Lustre and much more. All at reasonable 
prices. Call or write 0/LC Audio. 1006 Berkshire Road. 
Dayton, Ohio 45419 (513) 293-7287. 

HOW TO ANSWER BOX NUMBER ADS 
When replying to an Audio Box Number Ad, 
please use this address Box No. do Audio, 
1515 Broadway, New York, N.Y. 10036 

FOR SALE 

AAAAHH AT LAST-POLYPROPYLENE DRIVERS, Rib- 
bon Tweeters, Xovers, Horns, Plans, Replacements. New 
1982 Catalog $1.00. SOUNDBOX, Dpt. A. 411 South Car- 
lisle St_ Philadelphia, PA 19146. 

AAAT LAST!!! RIGGLE ACOUSTICS WORLD - 
CLASS -LOUDSPEAKERS" AT AFFORDABLE MAIL 
ORDER AND KIT PRICES. OUR LARGE MAGNIFI- 
CENT FOUR-WAY MONITORS REPRESENT AN 
EQUIVALENT RETAIL VALUE OF $2400 PER PAIR 
AND COMPETE WITH THE FINEST BRITISH AND 
AMERICAN DIRECT RADIATORS. BUY THEM BY 
MAIL AT $1600 PER PAIR ASSEMBLED, $1200 PER 
PAIR IN COMPLETE KITS, OR 5800 PER PAIR IN 
BASIC KITS. SEE PREVIOUS 1982 AUDIO CLASSI- 
FIED ADS. COMPLETE SPECIFICATIONS AVAIL- 
ABLE FROM RIGGLE ACOUSTICS, BOX 278, RICH - 
LAND, WASHINGTON, 99352. AUDITION THESE 
TREMENDOUSLY ENJOYABLE LOUDSPEAKERS 
IN A RELAXED RESIDENTIAL ATMOSPHERE 
WITHOUT OBLIGATION OR SALES PRESSURE BY 
CONTACTING THE FOLLOWING INDEPENDENT 
REPRESENTATIVES: LOS ANGELES ... DALE 
TARRANT (213) 882.2567; DETROIT ... JOE BUR - 
DICK (313) 362-0315; PHILADELPHIA ... LEE SIMP- 
KINS (215) 584-0594; IDAHO FALLS ... TOM SMITH 
(208) 529-0093; PHOENIX ... GREG KISER (604) 
994.8400; WASHINGTON STATE ... PETE RIGGLE 
(509) 375-3421. NOTICE: RIGGLE ACOUSTICS 
NEEDS AUDIOPHILES ACROSS THE USA TO BE- 
COME INDEPENDENT REPRESENTATIVES. 

Powerful Performer 
POWERLINE by MONSTER CABLE 
allows your sound system to 
recreate your favorite perform- 
ance with an accuracy not possible 
with ordinary speaker wire. 
Powerline's unique four conductor 
configuration allows the magnetic 
fields traveling in opposite directions 
to cancel themselves, dramatically 
reducing dynamic distortion. 

The result? 
Smooth, easy to listen to highs, 

tight, well articulated bass, precise 
imaging, with all the dynamic impact 
of the original musical event. Re- 
vitalize your system simply by 
changing from your current speaker 
wire to Powerline. The price of ad- 
mission? Much less than you would 
pay for similar improvements in a 

pre amp, better speakers, or even a 
better cartridge. And it's easy to in- 
stall! 

Your Monster Cable dealer is pre- 
pared to custom cut your Powerline 

I 1.7-7 

- 

1 

to your exact requirements and ter- 
minate the ends with any of Monster 
Cable's famous gold connectors.' 

Rated no.1 by critics and profes- 
sionals, Powerline establishes a 
new standard of performance and 
value in state of the art speaker ca- 
bles. All at a price you can afford. 

That's the Monster Cable 
philosophy. 

The next powerful performance 
begins at your place, with Powerline. 
Won't you join us? 

by -11UMSiE'i<CNLE_ 
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FOR SALE FOR SALE 
. 

FOR SALE 

AAA SELECTION OF ESOTERIC AND QUALITY COM- 
PONENTS, speakers, cartridges, tonearms, turntables, ac- 
cessories, or whatever. Write or call, you'll be glad. Ask for 
specials list. Many surprises. Audio Unlimited, 1798B 
Technology Drive, San Jose, CA 95110 408/279-0122 1- 
6pm M-Th 

AAA -Used JAPANESE made Audio equipment. For ex- 
ample NAKAMICHI Tape Decks, etc. New GRACE F9E's 
$112.00 each. Audioworkshop, Box 18009, Seattle, WA. 
98118 (206) 323-4987. 

ASS SPEAKERS has raw drivers, kits and custom mobile 
speaker systems. Specializing in plastic cone drivers, our 
brands include Audax, Dalesford, Jordan, Dynaudio, 
SEAS, JVC, Philips, Becker, Falcon -Acoustics, and Peer- 
less, Featuring the "Bill Reed" Signature kit and Jordan 
Module. Free price list. ASS SPEAKERS, Box 7462A, 
Denver, CO 80207. (303) 399-8609. 

ABARGAIN: GRACE F11L 5310, Koetsu SA -1100D, 
$499, All unused; want McIntosh tube amps. (212)-784- 
2939 evenings. 

ABARGAIN: Technics EPA -100, $235.; Dynavector DV - 
17D, $395.; Lustre GST-801, $250.; Dynavector DV -23R, 
$195.; Koetsu Black, $425.; JVC UA-7045, $170., Grace 
F9E. $129., Latest Promethean, Series -20 Crossover, 
$499. Want AR3a. ALL UNUSED, (212) 784-2939 even- 
ings. 

QCETC[][X] p S505 Mini Monitor 

Accurate, Smooth and Musical 
SPECIFICATIONS 

FREQUENCY RESPONSE: 60Hz - 20KHz ± 3dB 
POWER: Min. 15 watts, Max. 200 watts contln. 
SIZE: 10" x 634" x 6'/," 
PRICE: $250.00/pair 

FOR LITERATURE, REVIEWS AND DEALER 
INFORMATION, PLEASE CONTACT: 

ORPHEUS 
87 South Sixth Street 

Locust Valley, N.Y. 11560 

1'1L¡á. 

ACOUSTIC ELECT. 
APRES AUDIO 
AUDIO PULSE 
AUDIO STATIC ESL 
B&W 
THE DAVID BERNING CO. 
CRAMOLIN 
DAHLQUIST 
DENON 
DYNAVECTOR 
ELECTRO RESEARCH 
FULTON 
GOLDMUND 
GRACE 
GRADO 
HAFLER i i 

ABARGAIN: Grace 747 unused $200, series -20 crossover 
new 5495 (212) 784-2939 evenings 

ABARGAIN LINN ITTOK 5445 unused (212) 784-2939 
evenings 

A BASS RESPONSE THAT WILL ROCK YOUR SOCKS 
AND FLUTTER YOUR PANTS! THE NEBULA ONE SUB - 
WOOFER IS EQUAL TO THE BEST AND ITS CHEAP! 
ONLY $450 EACH. HOW DO WE DO IT? BECAUSE BY 
OFFERING OUR SPEAKER DIRECTLY TO YOU, WE 
ELIMINATE A DEALER MARKUP OF $300 To 5450. 
THAT MEANS YOU CAN GET A HIGH END SUB - 
WOOFER AT A REASONABLE PRICE. WE INVITE YOU, 
CHALLENGE YOU AND IMPLORE YOU TO COMPARE 
OUR SUBWOOFER TO ANY SUBWOOFER AT ANY 
PRICE. FOR MORE INFORMATION OR APPOINTMENT, 
WRITE VIBE ACOUSTICS. 107 MANCHESTER DRIVE, 
STATEN ISLAND, NY 10312. 

A BETTER DEAL 
AUDIO DISCOUNTS OFFERS A QUALITY SELECTICN 
OF AUDIO COMPONENTS AT DISCOUNT PRICES. FCR 
SPEAKERS, RECEIVERS, CASSETTE -DECKS, TO 
TURNTABLES, CARTRIDGES, ETC., OR A NEW CAR 
STEREO. GREAT PRICES, SERVICE AND OUR 
FRIENDLY SALES STAFF WILL BE GLAD TO ASSIST 
YOU. FOR MORE INFORMATION MONDAY THRU SAT- 
URDAY, PLEASE CALL 301-593-8224-301-593-8244 
OR WRITE TO AUDIO DISCOUNTS, 1026 McCENEY 
AVENUE, SILVER SPRING, MD 20901. WE HONOR 
VISA & WC AND C.O.D. FOR YOUR CONVENIENCE. 

ABSOLUTELY BEST AUDIO OFFER EVER. Buy direct 
superb new model Mayware MkIV tonearm Including free 
super MC -2V moving coil cartridge 'Vital' stylus complete 
$175. MC -2V sold separately $79. As good as the most 
expensive. Paying more is totally wasteful. VISA/MC ac- 
cepted. Literature $1 bill. Mayware P.O. Box 58, Edgware, 
Middx. England. 

or Accurate 
7 LOCATIONS IN 

Audio SOUTHERN CALIFORNIA 

WE TAKE YOU TO THE CONCERT, NOT TO THE CLEANERS 
Although there are some audio products at very exhorbitant prices_ 
thereare also some great audio products at very low prices. and 
that's what we're all about-finding those low priced products and 
telling you about them. We realize how important music can be to 
people's lives, as it is to ours, and we enjoy giving you what we feel 
is the very best sound possible for your money. 

DCM, NAD, DENON, PSE, SUMO. HAFLER, PYRAMID, ROGERS, 
DYNAVECTOR, PETERSON. LIVEWIRE, GRACE, ANDANTE. KINDEL, 
STAX, PROTON, MARCOF, MUSICAL FIDEUTY, VPI 

SANTA MONICA (213) 399-HIFI 
STUDIO CITY (213) 766-7478 
PASADENA (213) 792-4444 
VALENCIA (805) 255-2487 
LAGUNA BEACH (714) 494-2030 

1027 N. Coast Hwy . Laguna Beach, CA 92651 
By appointment 7 days a week 

HILL PLASMATRONICS 
JANIS 
KEITH MONKS 
KOETSU 
LAST 
LINN SONDEK, 
LIVE WIRE 
LUSTRE 
MARCOF 
MONSTER CABLE 
MUSIC REFERENCE 
NAD 
NAKAMICHI 

NITTY GRITTY 
PLATTER MATTER 

PSE 
POLK AUDIO 
PRECISION FIDELITY, 
PROMETHEAN 
PYRAMID 
SNELL ACOUSTICS 
SPATIAL 
SPICA 
STAX 
SUMO ELECTRIC 
SUPEX 
TANDBERG 
THETA ELECTRONICS 
VPI 
YAMAHA 

the listening room 
590 Central Park Avenue, Scarsdale, N.Y. 10583 

Mon., Thurs., 10-9 P.M. Tues., Wed.. Fri., 10-7 P.M./ Sat., 10-6 P.M. 

We 

Ample Free Parking Credit Cards Accepte 
Ship FREE Anywhere in the Continental U.S.A. 

li 

914-472-4558 

1' i 

A BETTER WAY TO BUY YOUR AUDIO AND VIDEO 
COMPONENTS. Consider the following-DIRECT 
SOUND MARKETING can provide you with virtually any 
brand of audio or video components (including the esoter- 
ics) at extremely competitive pricing, on an in -stock basis. 
Moreover, we maintain a complete service facility to han- 
dle any service problems. So, it you're looking for a price, 
selection, fast shipments, in-house service and competent 
advice we have it all, and more. Before you buy anything 
please call us at (404) 233-9500 for more information. 

Or write to DIRECT SOUND MARKETING, 3095 Bolling 
Way N.E., Atlanta, GA 30305. For your convenience use 
your Mastercard, Visa, or Amex for fastest service. Sales 
tax is charged to Georgia residents only. 

ABSOLUTE ACCURACY 
APATURE AUDIONICS 
ARMSTRONG 
AUDIOSTATIC 
BEDINI BERNING 
BEVERIDGE B & W 
CHARTWELL COTTER 
CONNOISSEUR 
DAYTON-WRIGHT 
DECCA DENNESEN 
DYNAVECTOR 
ESOTERIC AUDIO RESEARCH 
EIDOLON RESEARCH 
FRIED FR GRACE 
GNP GRADO HAFLER 
HARMAN KARDON 
KEITH MONKS 
KOETSU LUSTRE 
LIVEWIRE MIRAGE 
MUSICAL FIDELITY 
MUSICMAT ORACLE 
PETERSON PLEXUS 
PLASMATRONICS 
PROMETHEAN 
PSE REVOX RH LABS 
RGR SHAHINIAN ' 

SOTA SOUND LABS 
SPATIAL STAX 
STRELIOFF SUPEX 
SUMO THE ARM 
3D ACOUSTICS 
VANDERSTEEN 
WIN LABS & MORE 

since 1974 Audio One has consistently uttered the 
ultimate in musically accurate components-before 
the reviews. Try the 'World Class' audio store for your 
next purchase ... there is a difference. 

AUDIO ONE 
Hemosa Beach CA 90254 820 Pacific Coast Hwy 

(213) 372-8888 
Newport Beach CA By Appointment 

(714) 631-8888 
Birmingham MI 48011 1650 South Woodward 

(313) 646-6666 

ABSOLUTE AUDIO: MISSION, RGR, SNELL, NAD, 
Leach, V.P.I., Oracle, Thiel, Revox, Dynavector, Conrad 
Johnson. Audio File 1202 South Congress Avenue, Austin, 
Texas 78704, (512) 443-9295. 

ABSOLUTELY MINT SP -6B $1,500; D-90 52,000; D-110 
B 51.900; Acoustat 4 $1,800; Tympani ID $1,100; Pyramid 
T-1 $700; Audio Pulse 1 $500; Dynaco SE -10 $200; Call 
(617) 769-6379. 

ABSOLUTE SOUND 
MICHIGAN'S HIGH ACCURACY AUDIO DEALER 

Will ship postage prepaid anywhere in the United States 
CONRAD JOHNSON BOSTON ACOUSTICS 

NAIM AUDIO LINN SONDEK 
DAHLOUIST NAKAMICHI 

MISSION SPECTRUM 
HAFLER GRACE 

NAD APT 
REGA STAX 

REVOX ONKYO 
SNELL DELPHI 

SPENDOR BRYSTON 
THRESHOLD POLK AUDIO 

HARMON KARDON GRADO SIGNATURE 
Or visit any one of our stores in Southeastern Michigan 

DETROIT -12400 Morang (313) 527-2244 
ROYAL OAK -4354 N. Woodward (313) 549-7550 
ANN ARBOR -312 S. State Street (313) 662-2026 
E. LANSING -1045 E. Grand River (517) 351-9300 

Mastercard, VISA, American Express, Diners accepted 
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FÓR SALE FOR SALE FOR SALE 

ACCUPHASE C-200 PRE -AMP 5600. Draco Micro 
CPU100 tuner $600. Offers considered. (414) 255-6211. 
Mike Bolles. 

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT 
at very competitive prices. HCM AUDIO, 1363 Longfellow, 
Chico, CA 95926 (916) 343-0558. 

ACCURATE, QUALITY HOME/CAR AUDIO AFFORDA- 
BLY PRICED!! Denco Audio, P.O. Box 6104-U, El Monte. 
CA 91734. 213/961-6158 evenings, weekends. Send 
stamp -MONTHLY SPECIALS, FREE CONTINENTAL 
SHIPPING, MCNISA. 

ACOUSTAT PRODUCTS AVAILABLE AT 
GENE RUBIN AUDIO (213) 571-1299 (PAC) 

ACOUSTAT SPEAKERS -SUPERB! 
In stock. Free Shipping! READ BROS STEREO, 593 King 
Street, SC 29403, (803) 723-7276. 

ACOUSTIC RESEARCH -9'S SPEAKER's. Brand new, 
less than 50 hrs. used. Full 5 yr. warranty in effect. Must 
sell for $1300. Call (609) 734-0197 ask for Phillip. 

CROWN DISTINCTION 8 HI-FI SERIES COMPONENTS: 
FM -1, E0-2, DL -2. SA -2, FM -2, SA -2, PL -2, PL -3. PL -4, 
etc. IN STOCK -BEST PRICES -IMMEDIATE SHIP- 
MENT. (213) 467-5725. 

ADD IT UP -BEST PRICES. Some trades accepted. COD 
shipping. Help with any service problems. Most brands 
available. Best Value. Call Component Discount (616) 457- 
6465. 

ADIRONDACK AUDIOPHILES Northern New York State 
House of Hi -Fi is now open with McIntosh, Denon, Polk 
Audio, Nakamichi, NAD, Apt Holman, Haller, Marcoff, 
Sota, Alpine, Sonex, Harman Kardon, RG Dynamics, JBL, 
Mariah Acoustics, Shahinian Obelisk, DCM Time Win- 
dows, Sony, Fidelity Research, Conrad Johnson, Monster 
Cable, Peerless. Mail or Phone inquiries promptly an- 
swered. HOUSE OF HI-FI, Route 9 -Miller Road, Glen 
Falls, New York 12801, (518) 793-6639. 

Affordable "State of the Art" audio is now available for your 
audition in the relaxed, comfortable atmosphere of our 
listening room. We feature: 
Dynavector 
PS Audio 
Fidelity Research 
Audio Linear 
Audible Illusions 
Pyramid 
Rogers 
Micro Acoustics 
Satterburg 

free shipping anywhere in U.S. 
ONE MORE STEREO STORE -408 946-0500 

1231 E. Calaveras Blvd, Milpitas. CA 95035 

Thiel Sony 
Grace SME 
Denon AKG 
Onkyo DCM 
Grado Epicure 
Amber Genesis 
Marcof Thorens 
Super Haller 
Shure Mayware 

AHA! A TOP OF THE LINE DENON SYSTEM at an 
unbeatable price! Superb performance! ALL DENON: car- 
tridge, two arm turntable, head amp, preamp, amp, cross- 
talk canceller, tuner, cassette deck! Excellent equipment: 
excellent condition. 55400+ retail; will sell complete at 
533001 Serious inquiries (505)-471-5795 evenings. 

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES, 
RECEIVERS, CASSETTE DECKS: ELECTRO -VOICE IN- 
TERFACE A, B, C, D SPEAKER SYSTEMS: THORENS 
TURNTABLES. ALL IN STOCK -IMMEDIATE SHIP- 
MENT. 
EAST: 904-262-4000 WEST: 213-243-1168 

ALL MAJOR BRAND AUDIO a. WHOLESALE. A8T 
AUDIO, SPRINGFIELD, MA 413-737-6227. 

ALL MINT! NEGOTIABLE! Onkyo E-30 E.Q. rosewood 
case, chrome face $490.00; Soundcraftsman RE 2420 
analyzerlE.O. $375.00; SAE MK I preamp $475.00; SAE 
2200, 100 watt amp $500.00. Call (216) 747-8339 after 6 
P.M. 

ALL QUAD ELS OWNERS obtain improved accuracy, 
definition 8 extended bass with proven update. $125/pr. 
No risk, 30 day trial. For information send SASE to John 
Koval, Linear Acoustics Labs, 11521 Cielo PI., Santa Ana, 
CA 92705. (714) 838-6555. 

AMBER products are In stock at HCM AUDIO. (916) 343- 
0558. FREE SHIPPING. 

APT: HOLMAN PRE -AMP, MODEL 1 AMP. Call or write 
for quotes or information. Designatron's Stereo Stores, 
Inc., 260 Old Country Rd., Hicksville, N.V. 11801, (516) 
822-5277 

ARCAS ENGINEERING TEAC 2A MODS, bring your 2A 
into the digitalydbx age. Also microphone preamps and 
synthesizer equipment. ARCAS Engineering RFDa3 
Burthill Rd. Winchester NH 03470. 

ARC EC -3 X -OVER. 3 way, variable z -over points, mint 
$440., (503) 246-5885 evenings. 

A.R.C. EQUIP FOR SALE 
0-90 (new) $1450.: D -52(B) (new) $750.: D-100 (mint) 
$450.; D -100(A) mint $495.; D -110(B) (mint) S1690.: D-350 
(mint) $1500.; D -350(B) (new) $2060. OTHER EQUIP- 
MENT -McIntosh MC -2105 (mint) $695.; MR -66 w+case 
(exc.) $250.: MR -71 spots on chrome S275.: Walnut cases 
$30. Precision Fidelity C -4(A) 5500.; Precision Fidelity M-7 
(new) $650. Stas SR -45 headphones w amp 580. WANT- 
ED IN TRADE FOR ABOVE ITEMS-SP6/B or C: SP3IA, 
AT 620 cables 20'-30', Symmetry ACS -1 or 2. Pyramid T-1 
or HF-1. CALL 317-283-1361, 8-4 M -F, DAVE. 

ARE YOU INTERESTED IN QUALITY, PREOWNED 
AUDIO EQUIPMENT? PLAY IT AGAIN SAM is north- 
eastern Ohio's largest dealer in quality, preowned 
audio equipment. We buy sell, trade and consign NA- 
TIONWIDE. Call or write for details -Open every 
day -Visa 8 Master Card accepted -List available. 

PLAY IT AGAIN SAM 
12611 MADISON AVENUE 
LAKEWOOD, OHIO 44107 

ATTENTION LONG ISLAND and METRO NEW YORK 
AUDIOPHILES: Audition Frank Van Alstine modified Dyn- 
aco equipment in a home environment. Find out why audio 
reviews have been astounded by his lastest modifications. 
Auditions by appointment only. Nassau (516) 541-0312. 
Suffolk (516) 277-5336. 

ESOTERIC 

:1iT :`:':.::::. 

Fine audio products at affordable prices. 

Informed audio advice on the world's largest 
selection of esoteric components and 
accessories. 

Send $1.00 for our latest catalogue. 

The Audio Advisor 
Box 6202, Grand Rapids. MI 49506. 

616.451-3868 

AR -9 SPEAKERS, HARMAN KARDON HK -770 AMP, 
HK -725 preamp. $1200.00 firm. 715-561.2552 evenings. 

ATTENTION ALL DYNACO AND DYNA KIT 
OWNERS: 

Frank Van Alstine can rebuild and or repair your Dyna 
ampl7iers, preamplfiers, and tuners. We have all new 
PC cards and all new highest quality internal circuits 
for most Dyna units. New POWER MOS-FET circuits 
for Dyna St -150. ST -300, and T-120 amplifiers. New 
J-FET circuits for Dyna PAT 5 and Bi-Fet preampli- 
fiers. All new circuits for FM -5 tuners with phase - 
locked loop Mplx, new 8 stage differential IF, new 
buffed outputs, no deft. super musical, super sensi- 
tive. We rebuild all ST -400, 410, 416 amplifiers and 
can repair any, no matter how badly blown. External 
100,000 mid power supplies for ST -400 and 415. All 
new internal circuits for Dyna PAS tube preamps. New 
Noble precision stepped controls for all Dyna 
preamps. New Mos-Fet circuits for Dyna PAT -4 
preamps. Improved audio circuits for T-70 tube amps. 
Rebuilt Nagatron, Sonus. and Grado phono car- 
tridges. Read AUDIOGRAM, MR. AUDIO's Bi- 
MONTHLY, AND SENSIBLE SOUND for reviews on 
our equipment. No Charge for repair labor when we 
rebuild your Dyna unit. We ship worldwide and have 
branc new 120 volt and 240 volt modified Dyna units 
available. For details and our recommendations on 
how to make a hi li system sound like music, write or 
call: 

JENSENS STEREO SHOP 
2202 RIVER HILLS DRIVE 

BURNSIDE, MINNESOTA 55337 (612) 890-3517 

REMOVES VOCALIC EEÜ 
The Trompson Vocal Eliminator can actually remove most or 

virtuallb all of a solo vocalist from a standard stereo record and 
yet leave most of the background music untouched! Not an 
equalizer! We can prove it works over the phone. Write or call 
for a brechure and demo record below. COST: $349.00 

1.5INGER'S.DRE ! r 

TE- Tl.`r _V 
STEREO DISCS 

YOU SHOULD SEE US 
For: 

_.W'iIIWY1 
Time Delay/Ambience 111'1'. _,,t'.iw 
Studio Echo/Reverb amt I 

Tape Noise Reduction Itatanttl=k =.. 21 
Parametric Equalization _8bT;erttrsz,1-.K,-'d 

Eledtronic Crossovers 112Vd11° ^slfduuulyudldxxaa 
Compressor/Expanders r-"--- 
Mic Preamp/Mixers 

We msnu'acture a lull line of high (fueling eco ng 
equpmnt. You will probably have to pay twice as much 
elsewhere to obtain comparable quality. Only Direct Sales make 
our prces and quality possible. Write -or call for a 24 page 
brochure and demo record. 

Write to: LT Sound, Dept. AU, P.O. Box 338, 
Stone Mountain. GA 30086, . PhoneJ4041493-1258 

Here are 

g 
Adcom Dynavector John Marovskis 
Ampex Esotech Audio 
Apt Holman Electrocompaniet KEF 

Bang & Olufsen Fidelity Klyne 
Braun Research KMAL 
Bryston Fourier Koetsu 
Celestion Goldmurad Last 

Daybreak Grado Linn Products 
DCM Hafler Magnepan 

reasons for Denon 
Dennessen Hartley Mark Levinson 

H.Q.D. Rr ference Milab 

visiting DiscD 

& K Imports System Monster Cable 
washer Insync Musical Fidelity 

Sound Components Nairn Audio 
Nakamichi 

by Peter McGrath. 

Nitty Gritty 
Oracle 
Proton 
Pyramid 
Quad Electro - 

acoustics 
Ram Labs 
Rega Research 
Rogers 
Sequerra 
Snell Acoustics 
Sound Connections 
Spectral Audio 
Stax 
Symmetry 
Tandberg 

Plus a record room featuring a large collection of imported pressings and spec laity records 
Plus complete international expor: facilities Span sh spoken 
Plus American Express. Diners Club, master Card 
and Visa accepted 

Cómpon¢nts,lnc. 

2710 Ponce de Leon Blvd , Coral Gables, 
Florida 33134 Open Tuesday -Friday 
11AM-8PM Saturday 11AM-SPM Closed 
Sunday and Monday 

Sales (305) 446-1659 
Service (305) 448-6553 
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"...the excitement of a live 
performance." -Hifi Buyer's Review 

.. low distortion, tremendous 
dynamic range, thunderously 
clean bass... the sound cer- 
tainly set me back on my heels!" 
-J. Atkinson, Hifi News & Record Review 

"The sound emanating from 
this system is breathtaking in 
its opulence. Bass is super 
with no doubling." 

-B. V. Pisha, Stereo & Hifi Times 
"I was literally flabbergasted! 
Very smooth and clean, highly 
detailed, with tight, rock solid 
bass fundamentals, minimal 
coloration, and no sense of 
disparate sound sources." 

-Bert Whyte, Audio 
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The VMPS floor-standing]o dspeakers offer 
greater dynamic range, wider bandwidth, 
and lower total harmonic distortion than 
any other production system regardless of 
price. Exclusive features such as minimum 
phase response, completely nonresonant 
enclosure/driver design, polypropylene/ 
mylar crossover networks, internal wiring 
with Monster Cable, and now polypro- 
pylene cone 12" lowbass and midbass 
drivers are included in all the larger VMPS 
systems, such as the MiniTower II 
($309ea kit, $439ea assembled), Tower 
II ($419ea kit, $599ea assembled), and 
Super Tower/R ($649ea kit, $969ea 
assembled). All prices include free ship- 
ping in USA, and kits are supplied with fully 
assembled cabinets. Write for literature 
and full test reports. 

VMPS AUDIO PRODUCTS 
a division of (tone Audio 

1016 Contra Costa Drive 
El Cerrito, CA 94530 

(415) 526-7084 
Hear VMPS at The Listening Studio, Boston; Mike Hilliard 
Audio, Shreveport. LA: Star Audio, Oklahoma City: Sound Al- 
ternative, Ft. Myers. FL: Odin Sound. Longmont. CO; Bedini 
Electronics. Sylmar, CA: (tone Audio. El Cerrito. CA: The Long 
Ear, Big Bear Lake. CA: Avhdd Electronics. Long Beach. CA. 

FOR SALE 
ATTENTION CAR STEREO DEALERS. Contact us about 
our Interstate Dealer's Association "by the deals from oth- 
er dealers.'- L.I.P.W., 486 Locust Street, Brentwood, NY 
11717 

ATTENTION NY-NJI I 

ACOUSTAT 00a 
ACOUSTIC ELECTRONICS DENON 

AUDOFESEARDr FUTTER AN 

.680 HAFLER 

BC6TONACOUSTICS Mier( +5 

BBW KENWOOD ALDO PUR5T 

CARVER LINO PRODUCTS 

DAHLOUIST and more Doh at 

MONSTER 

REFERENCE 

RAD 
RGP 

SILL 
SUMO 

Y/Il AUDIO 
The Audio Professionals since 1 972. Only knowledge 
and experience equal superior sound and service. 
Discover high performance stereo with complete 
customer satisfaction. For orders and information 
(serious inquiries by phone only): 

201-744-0600 
VISA, Master Charge Accepted 

GSA AUDIO 
193 Bellevue Avenue 

Upper Montclair, NJ 07043 
Sound system Consultations to home music lovers, 
professional theatrical arts and the audio industry. 

ATTENTION OWNERS OF RACK MOUNT EQUIPMENT 
Beautiful walnut/oak cabinets designed to fit all 19" EIA 
rack mount components. Send for free details. Wood Tai- 
loring Box 11314, Portland, Oregon 97211. 

ATTENTION SOUTHERN AUDIOPHILES: Nakamichi, 
Bang 8 Olufsen, Polk Audio, Dahlquist, Carver. V.P.I., 
Onofon, Jensen, Fulton, Visonik, Kloss, Sanyo. Mall orcers 
welcome. Free shipping. Sound Advice, Village Plaza, 
Ruston, LA 71270. 318-255-8000. 

ATTRACTIVE PRICES: LINN ITTOCK, ASAK, DYNA- 
VECTOR, STAX, DENON, FULTON, FR, GRACE, 
KOETSU, GRANT LUMLEY, LUSTRE, SUPEX. ALSO 
SOTA SAPPHIRE, QUAD 63, BRB SYSTEMS, TUBE 
CLASSICS. 713-728-4343. MAURY CORB, 11122 
ATWELL, HOUSTON, TEXAS 77096. 

TRADE UP! t 
AMBER 

O WALKER 
DYNAVECTOR 
GRADO 
KLYNE 
MONSTER 
PYRAMID 
SOTA SAPPHIRE 
TUBE GOD -NB 

AUDIO TECHNICA BERNING 
COUNTERPOINT DENNESEN 
FIDELITY RESEARCH GRACE 
HAFLER JANIS 
KRELL 

NITTY GRITTY 
OLN 
SUMIKO The Arm 
VAMPIRE 

MIT 
PS AUDIO 
SOUND CONCEPTS 
STAX 

AND MOREI 

TRADE IN at 
Q Audio. 

UniQue in all the world. 

95 Vassar St. Cambridge, MA 02139 
617 547-2727 

Monday -Saturday 10-6 

SendS2 fdr our NEW, expanded catalog. 

Mastercard 8 Visa Welcome 

FOR SALE 
AUN: WANTED, MCINTOSH, MARANTZ, ARC, TUBE, 
JBL HARTSFIELD 8 ELECTROVOICE PATRICIAN 
SPKRS. 713-728-4343, M. CORB, 11122 ATWELL, 
HOUSTON, TX 77096. 

ATTRACTIVE PRICES: LINN ITTOCK, ASAK, DYNA- 
VECTOR, STAX, DENON, FR GRACE, FULTON, 
KOETSU, QUAD 63, LUSTRE. BRB SYSTEMS, GRANT 
LUMLEY. ETC. ALSO SOTA SAPPHIRE 8 TUBE CLAS- 
SICS. S.A.S.E. 713-728-4343, MAURY CORE, 11122 
ATWELL, HOUSTON, TX 77096. 

AUDIO CONNECTION 
IN NORTHERN NEW JERSEY 

Amber Electrocompaniet 
Audio Pro Fuselier 

Belles Research Grace -Grado 
Benchmark Leach LSR&D 
Clarke Systems Logic 
Delphi Lame 
Denon Magnum 95 FM 

Dynavector Michell 
615 Bloomfield Ave., Verona NJ 07044 

(201) 239-1799 

PS Audio 
Pyramid 
Rogers 
Spica 
Thiel 
Vandersteen 

VPI 

Win MC -10 

***AUDIO EMPORIUM, MILWAUKEE-a progressive 
alternative. Free catalog. 6914 W. Brown Deer Rd., Mil- 
waukee, Wi. 53223. 414-354-5082. 

AUDIO FOR THE MUSIC LOVER .... IN 
JACKSONVILLE 

Only the best! Koetsu tonearm and moving coil The 
Accuphase Sapphire moving coil "The Arm" by Sumiko 
David Berning Co.'s exceedingly lifelike TF-10 high gain 
preamp/EA230 power amp Oracle The World Reference 
Standard Quad ESL 63 Electrostatic and Electronics 
Audionic's Qwet. detailed and dynamic ET -1 moving coil 
amp. It's one of the best, yet it's only $250. Infinity's 
awesome 4 -piece RS -I monitors Audio Pro Fulton Ac- 
cessories Nifty Gritty Record Cleaners from 5299. Grace 
ruby replacement stylus for F-9E/L Celestion's all new, 
limited production, SL -6 laser monitor. Properly set up, 
they rival many electrostatics. All for 5800.pr! Super 
specials on mint demo: Infinity 4.5 R.S., Bedini 25 25 8 10/ 
10, Audionics superb LK-1 turntable (orig. 750.00) only 
$489. Exhibits high immunity to vibrations Mitch Cotter 
preamp modules Pyramid T-1 ribbons orig. $1170. Now 
only $499 pair Immediate Sonic improvement with the 
improved Oracle turntable mat $49.95 KEF Ariston 
HOUSE OF STEREO, 8169 Arlington Expressway, Jax, 
Fla. 32211. (904) 724-4988. (Any written inquiries please 
include postage.) Most items shipped prepaid. Call Us! 

AUDIO HOUSE-FLINT MICHIGAN 
ACCOUSTAT LEACH LSRBD MORDAUNT-SHORT 
ROGERS SYMMETRY ARISTON 
AUDIO PRO RE VOX 
Big #12 gauge Gonza speaker wire 100 ft. 545. Sample 
$1.00. 4304 Brayan, Swartz Creek, Mich 48473, 313-655- 
8639 by appointment 

AUDIO PRO B2-50 SUBWOOFER, HARDLY USED, 
COST $995 TAKE $600 OR OFFER, (413) - 253-5415 
EVES. KEEP TRYING. 

Sony LNX46 51 CO Maaerl gall or 2C90 
Sorry LWifa 103 Mama ROWS a 2SC90 

Sorry 1tIX90 140 MaaNl UD[90 
LNX120 1% 

ony rfxBD 1 b t s ac SAC9U 
Sony Kx90 1% Fyr Fx1 or 2C9) 
Sony DIP% 2 79 BASF a 3Z90 
Sony UCxSPo 249 Sony1aeo 35 

Sany 
349 

PmneN 
Stereo 

Ix(PB5ÉID 

Sony Menak 90 675 darn Ca Stnep 7500R 

53494S 

2.93 
193 
2% 
2% 

17900 

tm 
X6100 

DISCOUNt WORLD PO BOx 191 MINEOLA Ny 11501516.294-6176 

Puerto^Rico aulaska rHawaaiP ÁPO ardeFF0 Ithene gilts requ 
oh ppaq charges or B RD per order' Wnle for FREE cataio9 

Audiob'..1 ruso. 
ACCUPHASE ACOUSTAT ANDANTE ARISTON AUDIO INTERFACE AUDIO PRO AUDIO PURIST AUDIRE BEARD 
BERNING B8 W C M LABS CONRAD-JOHNSON COUNTERPOINT DAYTON WRIGHT DENNESEN DYNAVECTOR 

ELECTRO RESEARCH ELECTRONIC PROTECTION DEVICES FINAL AUDIO RESEARCH FRIED GRACE GRUV GLIDE 
HAFLER HELIUS KEITH MONKS KRELL LAST LEACH LIVE WIRE LUMLEY LUSTRE MICHELL MARCOF MICRO 
MUSIC REFERENCE MUSICAL CONCEPTS NAD NESTOROVIC PINK TRIANGLE POLK AUDIO PREMIER PROTON 

PS AUDIO RGR SHAHINIAN SOLAR TRADING SONEX SOTA SOTA SAPPHIRE SPICA STAX STRAIGHT WIRE 
SUMIKO (The Arm) SUMO SUPEX SYRINX TANDBERG THIEL THRESHOLD VPI WIN LABS 

13831 South Dixie Highway. Miami, Florida 33176 (305) 253-4433 
Call or write for literature on specific items. 
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° FOR SALE' 

Quad 
Carver 
Mission 
Audio Research 3-D Acoustics 
and much more. 115 N. Walnut 61820. 217-359-3774. 

AUDIO LTD 
IN CHAMPAIGN, ILL. 

KEF 
NAD 
Vandersteen 

David Haller 
Linn Sondek 
Dynavector 
Rega 

AUDIO NEXUS: EXPERTISE IN NEW JERSEY 
Your search has ended. Let us connect you to the world's 
finest loudspeakers, Fried Products. (201) 464-8238, 474- 
2910. 

AUDIOPHILE CASSETTE INSERT CARDS 
Improved design of ones provided by tape manufac- 
turers. Don't reuse those old cards, replace them! 1 

pack of 10 cards $1.50 plus 506 postage & handling. 
Or send a SASE for a free sample to: RECORDING 
INDEX SYSTEMS, BOX 1624, LAFAYETTE, CA. 
94549 

audio renaissance, Inc. 
audio research * music reference * )inn products {r 
audible illusion s. theta * precision fidelity ' kef 
mordaunt-short i' dynavector * revox dr grace 
meridian it stax * chartwell {r ps audio * rega 

and more 
we stock one of the largest 

collections of audiophile albums in mid-america 
try our modifications for improved high end 

bryston mod -amplifiers it it d dahlquist dg10 mod 
4122 broadway, kansas city, mo 64111 

(816) 531-3261 

AUDIO RESEARCH D-79, 52250; SP 6C, $1600.; LINN 
TURNTABLE, ITTOK ARM w/BLACK KOETSU, 51400.; 
ALL MINT. (408) 737-9588 evenings. 

AUDIO RESEARCH D120 REVISED. Mint. Dealer warran- 
ty. $1600. 615-483-6293. 

AUDIO RESEARCH SPEC -1 PREAMP, HARDLY USED, 
$1,700 OR OFFER (413) - 253-5415 EVES. KEEP TRY- 
ING. 

AUDIO SHOP-A SPECIALTY STORE WITH a few select 
lines for your musical pleasure: GRACE, FR, C.J. WALK- 
ER, SOTA, Michell, Coloney, Rega; Audire, PSE, Conrad - 
Johnson; Vandersteen, Sound Labs, Daybreak. Inquires 
Welcomed. The Audio Shop, 1124 East Elizabeth Street, 
Fort Collins, CO 80524. (303) 221.1496. 

AUTOMOTIVE AUDIOPHILES TAKE NOTE 
MIAH sells and installs all premium brands including 
ADS, Mitsubishi. Infinity, Concord. Dahlquist, Alpine, 
Sony, Altec Lansing, JBL. Visonik, Blaupunkt, EPI, 
Bose, Linear Power, Monster Cable and many more. 
CALL TOLL FREE. MIAH, 6660 Busch Boulevard, 
Columbus, Ohio. 43229. 800.848.7383, 614-885- 
5298. Visa, MasterCard and American Express ac- 
cepted. 

A WHOLE NEW SYSTEM FOR 529.95 
CART-A-LIGN 

An incorrectly aligned stylus can degrade even the finest 
audio system. Reviewers agree. Cart-A-Lign's unique en- 
graved mirror aligns best. You'll think you changed your 
whole system for only $29.95. 

At select audio dealers. Write for reprints of reviews and 
a list of dealers. 

CART-A-LIGN RESEARCH CORP 
60 East 42nd St.. Suite 411 

New York, N.Y. 10165 

BADAP 1 AUDIO SPECTRUM ANALYZER gives you a 

state-of-the-art microprocessor -based system to align, 
equalize, and analyze any audio system. Displays frequen- 
cy response and reverberation time on built -In color video 
screen. A new unit would cost $5995.00. Slightly used unit 
$3995.00. Contact Jay Lewis 215 634-5757, Mon -Fri 8AM 
- 4PM. 

BASS REPRODUCTION AT ITS BEST. The newly devel- 
oped 0/LC Bass Module is incredibly accurate, cosmetical- 
ly beautiful and reasonably priced. Call or write for more 
Information on this outstanding product. 0/LC Audio, 1006 
Berkshire Road, Dayton, Ohio 45419 or (513) 293-7287. 
Dealer inquiries welcome. 

BENCHMARK-if you are into "time delay', this one is it! 
Set up & stocked at Audio Connection (201) 239-1799 

FOR SALE 
BEER DRINKER'S BUDGET-CHAMPAGNE TASTES? 
AMBER {r FRIED * GNP d HAFLER LOGIC it PS it 
WALKER AND MORE. BETTER SOUND CONCEPTS, 
3281 WEST LIBERTY AVE., PGH, PA 15216, (412) 561- 
3312. 

BEFORE YOU BUY -CHECK OUR PRICES. Send for free 
catalog featuring audio and video equipment and accesso- 
ries at discount prices. Discount World P.O. Box 191 Min- 
eola N.Y. 11501 

BRB SYSTEMS 
Model 1B Moving Coll Amplifier-Finally, a truly state-of- 
the-art moving coil amplifier at a reasonable price. Class A 
design, Class A sound. Ultra quiet. Battery life of 2500 
hours. 200kHz bandwidth. Adjustable gain and load imped- 
ance. Steel enclosure for magnetic as well as electrostatic 
shielding. Auto -biasing; no trimpots to adjust. Retail price 
5139.95. 
Model 10 Preamplifier-A full function preamplier based 
on the use of custom linear modules for the amplification of 
moving coil, moving magnet, and high level signals. All 
Class A circuitry using dual differential stages for maxi- 
mum power supply rejection. Fully regulated power supply. 
Semhoroidal transformer. Quasi -complementary outputs 
for exceptional current drive capability under the most 
demanding conditions of load and drive. Ultra high speed, 
low noise circuitry. $529.95. 
Model 120 and Model 200 Reference Amplifiers --Final- 
ly, Class A perbrmance has been achieved without com- 
promising efficiency, reliability, and high power output. The 
BRB Reference Amplifiers operate Class A up to rated 
output and have low TIM, low static distortion, high slew 
rate, and are unconditionally stable when driving the most 
difficult speaker loads. They run cool to the touch. These 
are the only amplifiers that eliminate Transient Thermal 
Deblasing Distortion (TTDD), a major cause of transient 
crossover distortion in ANY design that is not PURE Class 
A. $599.95 and $899.95. 
To find out more about the full line of products from BRB 
Systems, send or full product information and the name of 
the dealer nearest you. Dealer Inquiries welcome. BRB 
Systems, P.O. Box 2235, Sunnyvale, California 94087. 
(408-730-1363). 

THE ULTIMATE PLAYBACK SYSTEM 
All of AUDIO's 1981 -issues have been bound into an 
attractive and durable volume. AUDIO '81 gives you rapid 
"playback" of value-easy access to vital facts, figures, 
reviews and articles. However, only a limited quantity is 
available. A few sets also remain from 1975, 1977, 1978, 
1979 and 1980. It's first come, first served. so place your 
orders now! Send a check or money order (00 NOT SEND 
CASH) for $30. plus applicable sales tax tc: 

BOUND VOLUMES 
AUDIO MAGAZINE 

CBS PUBLICATIONS 
1515 BROADWAY 

NEW YORK, NY 10036 
Prices include shipping and handling in the U.S.A only. Be 
sure to indicate the year of the volume you want. 

AMERICAN 
AUDIOPHILE 

° where the difference 
is musical accuracy 
and the goal is 
to satisfy 
Partial listing of the quality 
products we carry: 
B&W 
DCM 
DENON 
DYNAVECTOR 
GRACE 
JANIS 
LEACH 

NAD 
NOVA 
P S AUDIO 
RGR 
SOTA 
TANDBERG 
THETA 

MARIAN VANDERSTEEN 
MORDAUNT-SHORT VPI 

AR TURNTABLE modifications 

AMERICAN AUDIOPHILE 
716 Madison Ave. New York, N.Y. 10021 

(212) 751-9733 
5 Sunrise Plaza, Valley Stream, N.Y. 11581 

(516) 561-7114 

All shipments prepaid and insured 
FREE throughout continental U.S. 

MASTER CHARGE &,i 
VISA ACCEPTED 

I 
J 

FOR SALE ' 

NEVER BEFORE - NEVER AGAIN! 
on this Incredible buyout of Kenwood 
Audio Purist Mono Power Amplifiers. They 
are very open and dynamic with superb 
musical detail. 

LO5M MKII 
/CC Won FMS 025% ND 

_ De Dynamlc rMpe 
LO7M MKII 

150 wbtrs FMS . 007% ND 
3 5 CA Dvnam,c Comb." 

1981 FeMn,I S EA /981 De1oa c EA 

5425 Umaea 
Ouon1M 

5025 umaea 
9uantxy 

Tweaked. matched pr wipe tormonce graphs. Add $32 Pr. 
Check Money Order, VISA MC and 3% Ca. residents 
add 61/:%. Call or write for details Ship UPS prepaid. 

Eft KEN WOOD 
We bought Kenwood's entire supply-so hurry) 

SOUND 2627 S.B Bascom, 
0. Abell. 

CA 

GOODS Telex 346354 

,1 

BERNING, BELLES, ELECTROCOMPANIET, PS AUDIO 
FUSEUER, BILL REED, FRIED, SPICA, AUDIOSTATIC, 
SOTA SAPPHIRE, C.J. WALKER, UPI AND NITTY GRIT- 
TY. THE MOUNTAIN EAR, BOX 774, ASPEN, CO 81612. 
(303) 963-3269. 

BEST TRADES OFFERED. We carry Acoustat, Berning, 
Futterman, PS, etc. Audio Doctor, 5731 North Pine SL, 
Davenport, Iowa 52806,319-386-8794, 

BEVERIDGE SYSTEM III, Magnepan MG IIA's, Levinson 
ML -3 amp, Audio Research D -90A, Rega Planar Three, 
Magnepan Tonearm. Adcom and Linn Asak cartridges 
(713) 663-6045 after 6 P.M. 

BRAIDED CABLE-THE AMAZING INTERCONNECT. 
These beat the best. Pure music at dealer cost. $16.50/set. 
1626 N. Wilcox Ave., L.A., CA 90028. 213-467-5689. 

ERANNLIN LAKES 

E REO 

NEW JERSEY'S Premier 
AUDIO SALON - otters 
the finest names in 

stereo components - 
and the best values 

in Audio Systems 
fpr the audio 
purist. 

Please do not 
ask for a 

price list - 
we are 

not a 

warehouse 
or a 

mail- 
order 
firm. 

DENON 

PYRAMID 
MAYWARE 

LUX DBX 

APT/HOLMAN 
MICRO-SEIKI 

DECCA LONDON 

BANG & OLUFSEN 

REVOX MARCOF 

KEF SYMMETRY 
SOUND CONCEPTS 

THRESHOLD POLK 

CHARTWELL LS3 5A 

STAX N.A.D. AKG 

M.A. COTTER JANIS 
DYNAVECTOR CROWN 

DAVID HAFLER M & K 

D.B. SYSTEMS GRADO 

GRACE/SUPEX SIGNET 

ULTRACRAFT SATTERBURG 

.e.Q.nd 01 
IlPJ 

792 FRANKLIN AVENUE 

FRANKLIN LAKES, N.J. 

(201) 891-4745 
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 FOR'SALE FOR SALE FOR SÁLE 
BOZAK "SYMPHONY" SPEAKERS. Next to Concert 
Grand in overall performance. Moorish cabinetry. Elegant, 
efficient. Sound like Boston Symphony acoustic. Rare. No 
longer made. Definite collector's item. $3,000. Negotiable. 
AI, 215-837-0574. 

CABLE TV DESCRAMBLERS AND CONVERTERS. 
Plans and parts. Build or buy. For information send 52.00. 
CAD Electronics, Inc., P.O. Box 21, Jenison, MI 49428. 

CALL TOLL FREE 1-800-826-0520 FOR ACOUSTAT, 
CARVER, NAD, POLK, 3D, ONKYO, AUDIOCONTROL, 
B&W, AMBER, BEDINI, MICRO-SEIKI, DAHLQUIST, 
DENON, HAFLER, dbx, TANDBERG. VANDERSTEEN, 
DCM, GRACE, DYNAVECTOR, AND MORE! THE 
SOUND SELLER, 1706 MAIN St., MARINETTE, WI 
54143. (715) 735-9002. 

CARTRIDGES ANYONE??? We have the most incredible 
display of demo cartridges you've ever seen!!! Mounted, 
aligned and ready to compare are over 40 top notch car- 
tridges from; DYNAVECTOR ' GRACE ' FIDELITY RE- 
SEARCH ' DENON ' SUPEX ' GRADO SIGNATURE ' 
PREMIER. If you can't come by, give us a call. We'll be 
happy to spend time with you over the phone discussing 
the various models that will best suit your needs. Our 
service is fast and our prices are very competitive. HCM 
AUDIO, 1363 Longfellow, Chico. CA 95926 (916) 343- 
0558. We take cartridges seriously! 

Carver C-9 Sonic Hologram Generator, $175, Gary 
(509) 684-4696. 

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES, 
RECEIVERS, CASSETTE DECKS: ELECTRO -VOICE IN- 
TERFACE A, B, C. D SPEAKER SYSTEMS: THORENS 
TURNTABLES. ALL IN STOCK-IMMEDIATE SHIP- 
MENT. 
EAST: 904262-4000 WEST: 213-243-1168 

In New England... 
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No hyperbole - just the kind 
of knowledge, creativity and 
dependability you expect from 
a dealer who represents these 
manufacturers. 

Acoustat K L H 
ADS LAST 
ADS Pro Magnepan 
Apt -Holman Marcof 
Audel M & K 
Audio Pro Monster Cable 
Bryston N A D 
Carver Nakamichi 
Cotter Nitty Gritty 
Dahlquist Oracle 
Denon Pyramid 
DCM Signet 
Dynavector Supex 
Fidelity Research Threshold 
Gem Vandersteen 
Grace V P 1 

Hailer Win Labs 
Keith Monks Yamaha 
KEF &more... 

5listening rooms ... New 
England's largest Audiophile 
record dealer... Keith Monks 
record cleaning ... In-store 
service ... All shipments pre -paid 
and insured in the continental U.S. 

105 Whitney Ave., New Haven, CT 
(203) 777-1750 

Mon., Tue., Wed., Fri. 10-6, Thurs. 10-8, Sat. 10-5 

CARVER-PRE-AMPS, HOLOGRAM GENERATOR, 
AMPS, TUNERS Call or write for quotes or information. 
Designatron s Stereo Stores, Inc., 260 Old Country Rd., 
Hicksville, N.Y. 11801, (516) 822-5277 

CIRCUIT BOARDS, ELECTRONIC PARTS, and CON- 
STRUCTION PLANS for power amps, preamps, pre- 
preamps, and loudspeakers. Send SASE to Custom Com- 
ponents, Box 33193, Decatur, GA 30033 for price list and 
newsletter. 

COMPRESSORS-UTILIZING SSM2020 V.C.A.S 
Fully assembled P.C.B.s. Features: 20-20,000 x 
0.5db. 0.5% THD. - 90db noise. Adjustable threshold, 
attack, release. Jumper selects 2:1 or 20:1 ratio, both 
soft knee. Balanced or unbalanced input. Overload 
indicator. Model CX-5 is a strapped stereo version. 
Model CX-7 is a single channel version with "output" 
and "gain reduction' meter outputs. (V.U. meter not 
included). Either unit $79.95 plus $3.00 shipping. 90 
day warranty. Requires x 12 to 15v. STELLATRON, 
4942 Whitsett-205. N. Hollywood, CA 91607 (213) 
506-0415 

COTTER MK -2, UNUSED. 802-295-7629. 

CROWN DISTINCTION & HI-FI SERIES COMPONENTS: 
FM -1, EQ-2. DL -2, SA -2, FM -2, SA -2, PL -2, PL -3, PL -z, 
etc. IN STOCK-BEST PRICES-IMMEDIATE SHIP- 
MENT. (213) 467-5725. 

CROWN: NEW STRAIGHTLINE SERIES: Preamp, Power 
Amp, Tuner Distinction series: Tuner, Equalizer, Pre -amp, 
Power amp. Call or write for quotes or Information. Desig- 
natron's Stereo Stores, Inc. 260 Old Country Rd., Hicks- 
ville, N.Y. 11801, (516) 822-5277 

DISTRIBUTOR PRICING! Audio Research, Robert Gro- 
dinsky Research, Haller, Electrovoice, B and W, Meridian, 
Vandersteen, Onkyo, Technics, Snell, 3D Acoustics, and 
more ... For information: P. K. Audio, 4773 Convention 
Street, Baton Rouge, LA 70806 or (504) 924-1001. 

00-10 REBORN. Modified Panasonic Leaf Tweeters, anti - 
diffraction felt and complete instructions. Dramatic im- 
provement $150. NEW YORK ACOUSTICS, 578 Nepper- 
han Ave., Yonkers, NY 10701, 914-476-4900. 

ACOUSTIC TEST INSTRUMENTS 

USE TO ADJUST EQUALIZERS, OPTIMIZE 
SPEAKER PLACEMENT, ETC. 

Complete Test Set $449 
Cabbrated Sound Level Meter 5199 
Heacsona Octave Pins 

Norse Generator $339 
Handbook on AOOusto Testing DIO 

bee brow HULL ENGINEERING. Dept DS 

P 0 Boa 506. Mamnfoik, NJ 0131336 

(Zen 647.0377 

ACTIVE 
ELECTRONIC 
CROSSOVERS 

Plug-in Butterworth (maximally flat) fil- 
ters in 6 db., 12 db or 18 db., per octave 
attenuation, any frequency specif led. 
Filters flat beyond 100 KHz. 
Complete crossover in attractive metal 
cabinet with all terminations and regu- 
lated power supply; 

STEREO BI -AMP $139 
Trl-amp, quad -amp, and monaural types 
available at comparable prices. Other 
available features: Summer for "single 
woofer" systems, Subsonic noise elimina 
tion filters supplied with or without bass 
boost, level controls. 

FOR OEM'S AND 
HOME ASSEMBLERS 

500 Series dual filters and/or plug-in fil- 
ters, regulated power supplies. 
FREE CATALOG & PRICE SHEET 

.'`, 
Write to: 

?Dceaac ENGINEEIING LABORATORY 

11828 Jefferson BI. Culver City, CA 90230 
Phone: 1213) 397-9668 

CUSTOM POLYACOUSTIC FOAM RUBBER 
SPEAKER GRILLS MADE TO YOUR SPECIFICA- 
TIONS. Any size, color, pattern or quantity. Audio- 
phile, speaker builder or manufacturer inquiries invit- 
ed. Send SASE for information to Custom Sound, 
Algonac, MI 48001. 

DEMOS, CLOSEOUTS. Audio Research SPEC $1295: 
D60 $795; D120B $1295. Carver C4000 $500, $600, C500 
$395, also M400, M500, C-1. KEF 105.4 $1095. Mission 
arm -cartridge $400. Rogers LS3r5A $380, Studio One 
$695, Used Spendor BC -1 $495. Audio Ltd., 118 N. Wal- 
nut, Champaign, Illinois 61820. 217-359-3774. 

DIAMOND NEEDLES and STEREO CARTRIDGES at 
DISCOUNT PRICES for SHURE. PICKERING,STANTON, 
EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON. ACU- 
TEX and ADC. SASE free catalog. LYLE CARTRIDGES, 
Dept. S., Box 69, Brooklyn, NY 11218. For fast COD 
service Toll Free 800-221-0906. N.Y. State (212) 871- 
3303. 9AM - 8PM except Sunday. 

ELECTROCOMPANIET-Audio Cónnection, (201) 239- 
1799 

ELECTRONIC X-OVERS: 6, 12, or 18d&octave. Kits from 
$97.00. Also transient -perfect crossover model 6000-6, 
$175.00. Free folder with reviews. ACE AUDIO CO. 532- 
5th Street, E. Northport NY 11731-2399. (516) 757.8990. 

FIELD EQUIPMENT: UHER and Sony Portable Record- 
ers. Sony and AKG Professional Line Microphones. Senn- 
heiser Full Line Microphones (In Quantity). Audio-Technica 
Microphones. Send SSAE (Specify models and quantity). 
J.A. Carpenter (sound), P.O. Box 1321, Meadville, Pa. 
16335-0821. 

FINEST AUDIO COMPONENTS, PHONE OR MAIL OR- 
DER, LOW, LOW PRICES, FULL DEALER AND FAC- 
TORY WARRANTY & SERVICE, PREPAID SHIPPING, 
PHONE CHARGES REFUNDED WITH PURCHASE, EX- 
AMPLES: KEF R101 $495., R103.2 $749., R105.2 $2295., 
R105.4 $1895., QUAD ESL 63 $2695., 338.303 $700., 
448405 $1095, LINN LP12 $860., ISOBARAK WN. DMS 
$3095.. KANN 5495.. ITTOK $495., ASSAK $299., AND 
MUCH MORE! ALL STOCK ABSOLUTELY FRESH! RAP- 
ID SERVICE AND DELIVERY, MONEY ORDER, PERS. 
CHECK. C.O.D., VISA, MC. SATISFACTION GUARAN- 
TEED!! B&K IMPORTS, 24160 TWIN VALLEY CT., FAR- 
MINGTON, MICH. 48024. 313-471.3076, 5:00 to 10:00 PM 
EST. 

F. M. STEREO MULTIPLEX TRANSMITTER P.C.B. 
KIT, range up to 1/2 mile. Frequency response 20- 
15,000 hz : 1db. THD 0.5%. Crystal controlled 19 & 
38 khz siibcarriers. 16 -turn trimpot finely tunes ultra 
stable oscillator anywhere within 88-108 mhz. Accepts 
any line level audio source. Operates from ± 12V. Kit 
includes all parts and 18 -page assembly and technical 
manual. Model FX-2, $89.95 + 3.00 shipping. Model 
FX-2A. 95% assembled -tested version (requires only 
r.l. osc assembly), $109.95 + 3.00. STELLATRON, 
4942 Whitsett-205 N. Hollywood, CA 91607 

FREE INFORMATiON-complete systems below compo- 
nent cost!! stamped envelope-Tradewest, AM62. 3632 
Royalscott, West Valley, Utah 84120 

FREE SPEAKER CATALOG! 
Woofers. mids, tweeters, hardware, crossovers, grille 
Both, plans, kits, Information, much more. Discount 
Prices! UNIVERSAL SOUND, Dept. AO, 2253 Rin- 
gltng Blvd., Sarasota, Fla. 33577 (813) 953-5363. 

FRIED SPEAKERS & KITS 
State-of-the-art sound. Try our prices! Fast, free shipping. 
READ BROS. STEREO, 593 King St., Charleston, S.C. 
29403. (803) 723-7276. Also Haller, PS Audio, NAD, Carv- 
er, more. 

FUSELIER, ELECTROCOMPANIET, DAVID BERNING, 
SOTA SAPPHIRE, PS AUDIO, BELLES, PYRAMID, AU- 
DIOSTATIC, NITTY GRITTY, VPI, SPICA. CJ WALKER. 
The Mountain. Ear, Box 774, Aspen, CO 81612. (303) 963- 
3269. 

GRACE AND SUPEX 
We offer the Grace 747, 707MK2 (Linn Mods for each), 
704, F -9E & Supex cartridges. By appt. Free shipping in 
U.S. & P.R. Visa & M.C. OXFORD AUDIO CONSLTS. 
INC., Box 145. Oxford, OH 45056, 513-523-3333. 
TLX 427791. 
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FUTTERMAN OTL-1 

The Futterman amplifiers are the only tube amplifiers that 
don't have output transformers. The OTL-1 stands 4 fl. tall, 
weighs 200 lbs, and there are two 5000 watt regulated 
power supplies. For information about all Futterman ampli- 
fiers, write to: 

New York Audio Laboratory, Inc. 
33 No. Riverside Avenue 

Croton -On -Hudson. NY 10520 

GENE RUBIN AUDIO-LOS ANGELES 
PS AUDIO LINN SONDEK 
NAD REGA PLANAR 
HAFLER PYRAMID 
PREMIER GRACE 
OED DYNAVECTOR 

ACOUSTAT 
THIEL 
LS3 5A 
SPENDOR 
CHARTWELL 

Pre -paid shipping (213) 571-1299 (Pacific time) 

GNP 
Beginning with this column, and continuing on a bi- 

monthly basis, we are initiating an objective and 
educational discussion of the significance-to you the 
audiophile and music lover-of the various factors that 
must be integrated into the design of a truly outstanding 
reference quality loudspeaker. Our motives are simple: We 
sincerely believe that an understanding and questioning 
consumer can better appreciate the superior performance 
qualities of GNP loudspeakers. We also hope that this 
series of columns will further encourage you to visit our 
dealers and listen to our products for yourself. And for 
those fortunate individuals who presently own one of our 
loudspeaker systems, we hope that these columns will 
provide you with further assurance that you now own the 
very best. 

FREQUENCY RESPONSE 
The importance of a flat amplitude/frequency response 

is probably one of the more controversial topics in 
loudspeaker assessment. One school of thought regards 
frequency response as being virtually the only important 
characteristic In the evaluation of loudspeakers. This 
strikes us as being a rather extreme position since, as we 
will demonstrate over the next several months, there are a 
number of other critical factors that contribute to the ability 
of a loudspeaker to accurately reproduce the natural sound 
of live acoustic music. In point of fact, there are many 
loudspeakers which are designed to have a flat frequency 
response but which fall short of accurately reproducing the 
original signal. 

This is not to say that we believe that the intelligent and 
sensitive loudspeaker designer can totally ignore the need 
to design a loudspeaker for as accurate a frequency 
response as is possible given the limits of current 
technology. Clearly, it is the task of a loudspeaker to 
faithfully reproduce the signal that is being fed to it by the 
other elements in the audio chain. At GNP our 
loudspeakers are not intended to compensate for 
deficiencies in the other links in the reproduction chain by 
introducing complementary tonal balance errors. 

We also hold no brief with the view that, in comparing 
two or more loudspeaker systems, you should select the 
one whose euphonic colorations you subjectively prefer. 
This is a trap you should avoid at all costs. Proper testing 
methodology dictates that what we should be comparing is 
not the sound of one component with another, but each 
component against the only external standard of reference 
we have: the natural sound of live acoustic music. At GNP 
Loudspeakers it is this philosophy of striving for perfection 
to which we personally and professionally subscribe. 

It is our experience that the more you listen to live music, 
the more sensitive you become to departures from 
accurate reproduction. You will discover that our 
loudspeakers are not only less colored and more accurate 
on first listening, but as our satisfied owners already know, 
your appreciation of their superb quality will only deepen 
and grow with time. 

GNP Loudspeakers, Inc. 
1244 E. Colorado Blvd. 
Pasadena, CA 91106 

(213) 577-7767 

GOLD PLATED CONNECTORS; precision capacitors, re- 
sistors; calibration service. Details SASE. Reference 
Audio, Box 368, Rindge NH 03461. 

GRACE CARTRIDGES 8 TONEARMS are always in 
stock at HCM AUDIO. (916) 343-0558. FREE SHIPPING. 

HAFLER: AMPS, PRE -AMPS, SPEAKERS. 
Call or write for quotes or information. Designatron's Ster- 
eo Stores, Inc.. 260 Old Country Rd., Hicksville, N.Y. 
11801, (516) 822-5277. 

HAFLER DH -200 kit $260. DH -110 kit 5230. AR NINE 
51250pr. AR Ninety 5925pr. AR 93 $400pr. SAE 3000pre 
8 2200amp $550 both. MARANTZ 3200pre 8 140 amp 
$300 both. 203-777-1476 

HAFLER IN THE SOUTH! 
In stock, the superb Haller DH -101 preamp and DH200 
amp. kits 8 factory assembled. Also new models. Immedi- 
ate free shipping. Also Fried (Speakers, Kitsl, Carver, Van- 
dersteen, NAO, Mirage, Audire, PS, Klipsch, more. READ 
BROS STEREO. 593 King Street, Charleston, S.C. 29403 
(803) 723-7276. 

HAFLER-NEW PRODUCTS 
We are stocking the following: DH101K, 5199.95: DH1O1A 
$299.95; DH101AP $399.95: DH102 $55.00; DH103 
$19.95; DH104 524.95; DH105 $24.95; CH106 $19.95; 
DH110K $299.95; DH110A $399.95; OH1IOAP 5499.95; 
DH112 $74.95; DH2OOK $329.95; DH2o0KE $339.95; 
DH200A $429.95; DH200AE $439.95; DH201 $24.95; 
DH202 $24.95; DH203 (200 Mod Kit) $11.95 for one kit, 
$9.95 each for two or more; DH500 $595.95; DH500K 
$599.95; DHSOOKE $619.95; DH500A $749.95; DH500AE 
$769.95. By appt. Free shipping in U.S. 8 P.R. We ship 
WORLDWIDE. Visa 8 M.C. OXFORD AUDIO CONSLTS., 
INC., Box 145, Oxford, OH 45056, 513-523-3333, telex: 
427791, cable: OXAUDCON. 

HAFLER PRODUCTS are always in stock at HCM AUDIO. 
(916) 343-0558. FREE SHIPPING. 

HEATH AS1324 SPEAKERS -4 way, 5900 pair, 215-689- 
5310 evenings. 

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES, 
RECEIVERS, CASSETTE DECKS: ELECTRO -VOICE IN- 
TERFACE A, B, C, D SPEAKER SYSTEMS:. THORENS 
TURNTABLES. ALL IN STOCK-IMMEDIATE SHIP 
MENT. 
EAST: 904-262-4000 WEST: 213-243-1168 

SOLVE YOUR HOOKUP& 
INTERCONNECTION PROBLEMS 
If you have more components then places to hook 
them up, we have a switching system for you. For 
complete Information on switch boxes for your tape 
decks, signal processors, speakers, and video com- 
ponents, call or write today: NILES AUDIO 
CORPORATION/Dept. 2A/13824 S.W. 142 Ave./ 
Miami, FI. 33186/(305) 238-4373 - GOODWIN'S GROWS - 

Goodwins Music Systems proudly announces 
a new expanded location. Goodwin's now fea- 
tures larger listening rooms, additional staff, 
and more of the very finest audio components. 
Goodwins Music Systems offers sales and ser- 
vice for Mark Levinson, Quad, HQD. Linn, Gold- 
mund, Bryston, NAD, MIT, Tandberg, Symdex, 
Pyramid, Futterman, Magnepan, Stax, Celes- 
tion SL -6, Rega, Koetsu, Oracle, B&W, 
Soundlab, Astatic, Cotter, Janis, FR, Dynavec- 
tor, Grace, Spectral, VPI, Dan Queen, Keith 
Monks, Monster, D&K, Esotech, Vandersteen, 
Mirage, Live Wire, Hafler, and more. Goodwin's 
dedication to the purity and integrity of music 
reproduction is widely acknowledged. 
Goodwin's is unique in New England, repre- 
senting products of classic quality, value and 
performance. If you would like to avoid the 
planned obsolescence of most stereo compo- 
nents and are interested in the finest music 
reproduction, please call or come visit. 

16 ELIOT ST. 
HARVARD SQUARE 

CAMBRIDGE 
MASSACHUSETTS 

02138 
492-1140 

EXPORT SPECIALISTS 
MAIL AND PHONE 

ORDERS WELCOME 

CABLES MADE 
TO ORDER 

GOODWINS 

MUSIC 

HAFLER SUPERMOD PREAMP BY 
MUSICAL CONCEPTS 

Audiogram says "The sound of the Super Mod tran- 
scends Its origin, its parts, and its piddling cost, fulfilling our 
musical expectations ... for the here and now, this is the 
one." 

The Super Mod is available as a kit for $200, or installed 
for $250. Also available are an am mod kit for the DH 200, 
and a more modest preamp mod kit for $100. 

Musical Concepts 
1060 Fifth Plaze 

Florissant, MO 63031 
(314) 831-1822 Dealer Inquiries welcome. 

I'M DYING TO SELL 
EV black Patrician 58H 28D 38W circa 1955, 5100.; Fra- 
zier silver grey 2 way horn loaded utility spkr 28H 160 27W 
c. 1967, $100. B.O.; 2 horn loaded lift top spkrs, 1 walnut, 
1 oak 8" dnvers 34H 12D 24W c. 1964, $50.pr.; 2 Altec 
black enclosed comer spkr boxes, made for Altec 604 
spkrs. One has Cinaudagraph theater dynamic AC spkr 
13" c. 1930s. Great power. Other empty. Both $100. B.O. 
No Shipping, bring vanitruck 8 helper. Cash or cert. check. 
Uher 4400 Report Stereo 5' open reel, 4 speeds, mike pwr 
supply -charger. many cables. 4 spkr plugs, leather case, 
$300. Will ship. M.O. or cert. check. J.H. Harger, 201-735- 
5817. 

IMPROVE THE INTERNAL ACOUSTICS of your quality 
speaker enclosures using materials usually thrown away! 
Send $1.50 for instructions to GEOSONIC, P.O. Box 
790126, Dallas, TX 75379. 

INFINITY QUANTUM 2 SPEAKER SYSTEM, still in boxes 
$895. (313) 588-4457. 

INTERFACE SPEAKER SYSTEMS BY E.V. BEST 
PRICES-IMMEDIATE SHIPMENT. 904-262-4000 

JANZEN 412HP electrostatic speakers $300.00 (312) 771- 
4660 SamW6pm CST 

Astonishing. 

"The sound of this diminutive speaker is 
nothing less than astonishing. 
"Listen to the Four if you possibly can. 
It is worth hearing - even if you are not 
shopping for a speaker -just for a dem- 
onstration of how good a small box 
can sound." 

STEREO REVIEW June, 1978. 
Copyright Ziff -Davis Publ. Co. 

For literature and information call 
(800) 225-4791 or send coupon. 

The Allison: Four-costs $280 each in 
oiled walnut, $290 in oiled oak cabinet. 

ALLISON 
ACOUSTICS 
Seven Tech Circle/Natick, AMA 01761f,U.S.A. 

Name 

Address 

City State Zip 
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JANIS WOOFERS 
are the best universal subwoofers available. Hear them 
together with the interphase crossover amp at OXFORD 
AUDIO CONSLTS., INC., Box 145, Oxford, OH 45056. 
513-523-3333, telex: 427791, cable: OXAUDCON. Free 
shipping in U.S. We ship WORLDWIDE. 

J.B.L. SPEAKER SYSTEMS AND COMPONENTS 
bought, sold and traded. 1-313-229-5191 or 5115 Red 
Fox, Brighton, MI 48116. 

KLYNE SK -1 HEAD AMP, MINT COND., $450. Stax Sig- 
ma Headphones 5350. (212) 874-5756. 

KOSS ELECTROSTAT SALE 
Koss 1 originally $3650, now $2500 pr., Koss 2 originally 
$1750, now $1300 pr.. all mint condition with full factory 
warranty. Neal's Speakers & Stereo, (916) 486-9372, 1728 
Fulton Ave., Sacramento, Calif. 

LEACH LSR&D at Audio Connection, 201-239-1799. 

LINN-SONDEK LP -12 w/Grace 707 MKII arm. Mint $695. 
(714) 595-7639 

LINN DISC SYSTEM ALWAYS IN STOCK! GENE RUBIN 
AUDIO (213) 571-1299 (PAC). 

LINN PRODUCTS, MODIFICATIONS & NAIM 
We are pleased to offer the complete line of Linn products: 
LP12, Asak, lnok, Basic, PMS, DMS, SARA, KAN & Nirva- 
na mod for LP12; and, Naim electronics: head amp, 
preamps, & amps. By appt. Free shipping in U.S. & P.R. 
Visa & M.C. OXFORD AUDIO CONSLTS., INC., Box 145 
Oxford, OH 45056, 513.523-3333, TLX 427791. 

MAGNEPAN UNITRAK I pickup arm, never used, 5200. 
Fontek A4 headphones and C4 coupler, $90. Mark Zenon, 
2301 S. Jefferson Davis Hwy., Apt. 1231, Arlington, VA 
22202. (703) 521-0836 evenings. 

MARANTZ 2500 receiver mint condition 5600.00 (312) 
771-4660 9am 6pm CST 

MARK LEVINSON ML -1 #3158 with A-3, A -4e and D-6 
phono boards. Will accept virtually any output cartridge. 
Plus complete set of silver coated LEMO to RCA cables. 
Both an enjoyment and an investment. $1600. YAMAHA 
B-6 pyramid amp, $700. B&W DM -7 speakers, teak, $680, 
pr. (605) 335-1859. 

MCINTOSH AUDIO EQUIP. Bought -Sold -Traded. 703- 
786-2770 or 703-786-7130. SDR, Box 1409 CS, Freder- 
icksburg, VA 22402. 

McINTOSH BOUGHT, SOLD AND TRADED. 1-313-229- 
5191 or 5115 Red Fox, Brighton, MI 48116. 

MCINTOSH MC60, C-4, Rel Precedent Tuner, Janzen 
Electrostatic, (212) 535-5738. 

MARK LEVINSON-(all latest w/cartons) ML2's, #1988, 
89 & 2218, 19-$4295/pr, ML3 #0508-54295, ML7(L3) 
#0194-$3495, GOLDMUND T3(PL6) Arm & Studio Turnta- 
ble w/Koetsu Black -$4295, QUAD ESL 63 w/stands- 
$2895, KEITH MONKS CR500 Record Cleaning Machine - 
S675, JMAS MIT -1 & KOETSU BLACK Cartridges -new - 
$395 & 495, SUMO 9-w/laceplate-5525. (315) 437-1209 or 
637-8119. 

MCINTOSH TUBE EQUIPMENT-MINT 
MC60's, C22, MR71, MR67, MC40, MC30, MR55, C8. 
Heath tuner AJ-15. Muirhead th octave audio wave analyz- 
er. Thorens TD -124 never used. RCA MI9354 Class A tube 
amps. Best offers. SP3-A absolutely mint $550. 609-767- 
9093, Joe. 

MILWAUKEE's MAIL ORDER SPECIALIST, PIO- 
NEER, MARANTZ, KENWOOD, TECHNICS, ADC. 
ORTOFON, DAHLQUIST, DUAL, JVC, SAE, DBX. 
TEAC, AND OTHERS. MAXELL, SONY AND TDK 
TAPES. SEND FOR PRICE LIST OR CALL FOR 
QUOTES. WACK'S. 5722 W. NORTH AVE. MILW. 
WI. 53208 (414) 442-3441 

"MISSING LINC" SHEFFIELD LP. $700. AI, 215.837- 
0574. 

MODIFIED PANASONIC LEAF TWEETERS. 
The best super tweeter under $500. and sells for $120. per 
pair. Crossovers available. NEW YORK ACOUSTICS, 578 
Nepperhan Ave., Yonkers, NY 10701, 914-476-4900. 

MOVE OVER MARK LEVENSON! 
The RADIANCE PREAMPLIFIER Is here 

Ultimate sound, exclusive technology, hand crafted, 
superior value. Send for detailed brochure. RADI- 
ANCE SYSTEMS 2A, 90 Riverside Dr., NY, NY, 
10024 

NAD PRODUCTS AT 
GENE RUBIN AUDIO (213) 571-1299 (PAC) 

NAD: RECEIVERS, AMPS, PRE -AMPS, TUNERS, 
TURNTABLE, CASSETTE DECKS Call or write for quotes 
or Information. Designatron's Stereo Stores, Inc., 260 Old 
Country Rd., Hicksville, N.Y. 11801, (516) 822-5277 

NAD 3020, 4020, 6040, Powered Advents. Dyna PAS -3X 
(modified), HCM AC -4 with SME 3009 (improved), Signet 
TK5E, Micro -acoustics 2002e. (205) 759-1845. 

NAGRA Ill-MONO TAPE RECORDER. Good Condition, 
312-423-0136. 

NAIM AUDIO AVAILABLE AT GENE RUBIN AUDIO 
(213) 571-1299. 

NITTY GRITTY AT 
GENE RUBIN AUDIO (213) 571-1299 (PAC) 
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N.C.A.S. 
The Northern California Audio Society is the country's 
fastest growing, most active organization for audio profes- 
sionals and hobbyists. Hear what the leading experts have 
to say, learn about the latest equipment and kits, read 
about the results of our listening panels and much more. 
Members receive our information packed monthly newslet- 
ter and our quarterly journal with in-depth articles. For free 
information, write to N.C.A.S.. P. O. Box 14156, San Fran- 
cisco, CA 94114. 

"NOW APPEARING LIVE" AT 
AUDIO -AUDIO 

AUDIO CONTROL ELECTRO VOICE 
BLAUPUNKT CELESTION 

ORTOFON PREMIER 
THORENS LUXMAN 

LUSTRE ALPINE 
GRACE BEYER 

AIWA LAST 
DNR QED 

DUAL SONY 
KOSS TEAC 

AMBER SUPEX 
NAIAD NIKKO 

AUDIO -PRO OPTONICA 
DYNAVECTOR 3D ACOUSTICS 

VAMPIRE WIRE MONSTER CABLE 
& OTHERS 110-220 VOLTS 

REALISTIC SOUND REPRODUCTION 
WITH AFFORDABLE ESOTERICA. 
Open 7 Days, 11am-6:30pm EST. 

42 Canal St., New York, NY 10002 
(212) 925-5868, Mastercard & Visa 

1-800-245-3986 
TAPE WORLD 

TDK: SA -C90 2.79 
TDK:SAX-C90 3.60 
TDK: AD -C90 2.39 
TDK: ADX-C90 3.29 
TDK: SA -C60 2.19 
TDK: D -C90 1.59 
TDK: MA -C90 4.49 
TDK:VAT-HG120,L75OHG 15.49 
Fugi: Metal C 90 4.99 
Loran- CALL 
TDK: VAT -120,L-750 12.89 
TDK: MAR -C90 6.99 
TDK: LX35-90B 5.89 
TDK: SA -C90 3 Bag 7.77 
TDK: AD -C90 2 Bag 4.18 
Maxell: Use any price in this book 
TDK: HD-01(Cass.Head Demag.) 14.69 
BASF: PRO 1,11,111C90 2.69 
FUJI: FX I or II -C90 2.79 
Sony: UCXS-90 3.49 
3.75 shipping any size order in US. Dealers COD no 
extra charge. PA 6% sales tax. We will honor any 
price in this book. Visa, MC no extra chrge. All orders 
shipped within 4 days by UPS. Personal Checks 2 
Wks Delay. 

220 Spring St, Butler, PA 16001 
(412) 283-8621 

1 PAIR BEVERIDGE SYSTEM 3 SPEAKERS, magnificent 
electrostat sound, gorgeous visual appearance, perfect 
condition 52500. L. Schweitzer (817) 293-0450, Ext. 2700 
days; (817) 738-6440 eves. 

ONKYO, JBL, SONY CAR STEREO, PIONEER, TECH- 
NICS-The Stereo Factory. Box 1326, Huntington, W. Vir- 
ginia 25714. Phone, 304-522-8031. MC & VISA OK. 

POLK AUDIO SPEAKERS-BEST PRICES-IN 
STOCK-IMMEDIATE SHIPPING. 
EAST: 904-262-4000 WEST: 213-243-1168 

PS AUDIO at Audio Connection, Verona, NJ ... a 
rare example of superb sound combined with great 
price. 201-239-1799 

PS AUDIO-FANTASTIC! 
In stock! Fast, free shipping. READ BROS. STEREO, 593 
King SL, Charleston. S.C. 29403, (803) 723-7276. Also 
FRIED KITS. 

PS AUDIO PS IV PREAMP WITH BUILT IN HEAD AMP. 
Sounds more musical than transistors ought to. Available 
at Threshold Audio 409 S. 22nd Street, Heath, Ohio 
43055, 614-522-3762. 
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FOR SALE FOR SALE FOR SALE 
POWER TO THE PEOPLE. 55 PAGES, 15,000 + words 
on laboratory quality power supply voltage regulators for 
tubed equipment. Includes schematics. PCB layouts, wir- 
ing diagrams, extensive parts availability listings and all 
necessary information for constructive B+, B-, fillament 
and cascaded sub regulators. Eliminate NFB in preamps. 
Build a power amp regulator (less than .03% fluctuation at 
clipping) for $20.! PTTP $15. MEGACABLE 300MHz pre- 
cision video cable for Audio Interconnects. Ultra low loss, 
capacitance: 99.6% shielding. Finest small transmission 
line produced. Affordable prices! Send SASE for regulator/ 
cable information, prices. MIDWEST AUDIOPHILE SUP- 
PLY, BOX #3, EMERSON. NE 68733, (402) 695-2509. 

PS AUDIO IVa PHONO PREAMPLIFIER. $180. (213) 
793-0360. 

PS AUDIO IN THE PACIFIC 
The complete line of PS Audio electronics is available at 
Hawaii's finest audio store. 

AUDIO REFERENCE SYSTEMS 
MANOA MARKETPLACE 

HONOLULU, HAWAII 96822 
(808) 988-3305 

PS AUDIO= SUPERB VALUE 
GENE RUBIN AUDIO (213) 571-1299. 

PYRAMID METRONME 2x2w 1500 Apt. Holman preamp 
$350. QED 440 amp 220 w.c. $500. Onkyo T9. Tuner 180. 
Threshold MI. MT stepup and power supply 125. Call 313- 
791-7683. 

QUAD ESL -63 52800/pr. Janis W1 with Interphase 1A 
52000/pr. Mark Levinson ML -3 H564 $3500, ML -7 (L3A) 
$3000. Goldmund Studio -T3 $3600. Koetsu Black (new in 
box) $450. Keith Monks record cleaning machine 51650. 
(405) 341-7980. 

QUADRAPHONIC SOFTWARE AND HARDWARE (espe- 
cially Sansui 9001 or 999). Michael Robin, 120 Atlanta 
Place. Pittsburgh, PA t5228. 412-341.1686. 

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO. 
All Japanese Cartridges, Arms. Headphones, Micro- 
phones, Tweeters and Turntable Accessories. Ask for 
Price lists with $1 for postage. JAPAN AUDIO TRADING 
CO.. LTD. Saikaen Bldg. 4-33-21 Kamimeguro, Meguro- 
Ku. Tokyo 153 

RAW DRIVERS, ACCESSORIES, and lotsa help! Catalog 
250. Meniscus Systems, 3275 Gladiola, Wyo. MI 49509. 

REGAL REGA RESEARCH 
We are pleased to offer the complete line of Rega tables: 
Planar 2 & Planar 3. armed or armless. By appt. Free 
shipping. Visa & M.C. OXFORD AUDIO CONSLTS., INC., 
Box 145, Oxford, OH 45056, 513-523-3333. TLX 427791. 

REGA PLANAR TURNTABLES IN STOCK! 
GENE RUBIN AUDIO (213) 571-1299 Pac. 

REGA, ROGERS, SATTERBERG, THORENS, MICRO 
SEIKI, SHERWOOD. AUDIRE. KENWOOD PRO. 
LIVEWIRE, GRADO, GRACE, PREMIER, CLARKE SYS- 
TEMS, ARISTON, ADCOM, QED, AUDIO DESIGN. 
HAFLER, DELPHI, PSE, HARMON KARDON, AND 
MORE.... EXCEPTIONAL AUDIO, P.O. Box 658-U, West 
Covina, CA 91790. 213,961-6158 evenings, weekends. 

REVOX B790 turntable, new with waranty card 5600.00 
(312) 771.4660 9am16pm CST 

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES, 
RECEIVERS, CASSETTE DECKS: ELECTRO -VOICE IN- 
TERFACE A. B. C, D SPEAKER SYSTEMS: THORENS 
TURNTABLES. ALL IN STOCK -IMMEDIATE SHIP- 
MENT. 
EAST: 904-262-4000 WEST: 213-243-1168 

ROGERS-NEW SPEAKER & CHARTWELL 
The Rogers Studio 1 is a significant addition to the line of 
superb Rogers products. All of the Rogers speakers, elec- 
tronics & Chartwell speakers are available at OXFORD 
AUDIO CONSLTS., INC.. Box 145, Oxford, OH 45056, 
513-523-3333. Visa & M.C. Free shipping in U.S. & P.R. 

SATTERBURG MW2 WOOFERS, new, sealed $450. Ful- 
ton Premiers as new $4,300., both full warranty (503)-641- 
5937. No answer, leave message (206)-747-2894. 

SAVE 60% TO 75%, BUILD YOUR OWN SPEAKER 
SYSTEMS. P/C CROSSOVERS, WOOFERS, MIDS, 
TWEETERS, INSTRUCTIONS. COMPLETE SELECTION, 
HI -F1, M.I., PRO, DISCO AND AUTO SYSTEMS. SEND 
52.00 FOR CATALOG REFUNDABLE WITH PUR- 
CHASE. DKI AUDIO, BOX 284, DAVIS, IL. 61019 

SHURE 565D unlsphere-I microphone 565.00 (312) 771- 
4660 9anv6pm CST 

SILVER + TEFLON + GOLD = SWL's QUICKSIL- 
VER INTERCONNECT CABLE. Fine strand silver 
coated copper cable with teflon dielectric and outer 
jacket. Low capacitance, hi cond. & propagation vel. 
Highest quality commercial duty heavy gold plate RCA 
plugs machined to exact tolerances. Available In 1/2, 1. 

& 2 meter stereo sets ($25, 530. $45 respectively. Add 
$2 S&H. TX res. add 5% sales tax). Custom lengths & 

connectors, VISA & MC also. Send SASE for com- 
plete product listing. STEPHEN WORSHAM LABS 
3720 Maplewood Dr., Dallas, TX 75205, Ph. 713-763- 
6061. 

SNELL ACOUSTICS 
DESIGNATRON'S STEREO STORES, INC. 

Designatron's Stereo Stores are proud to demonstrate the 
precision Snell Type A, Type E and Type 1 loudspeakers! 
Our customers have found that Snell's attention to detail in 
both design and construction more than justifies the price 
of these fine products. Audio magazine said: "If what 
you're seeking is top-notch sound in a handsome, well 
crafted. quirk -free package, the Snell Type 1 deserves a 
place on your auditioning list." All Snell products shipped 
free in continental U.S. Designatron's Stereo Stores, 260 
Old Country Rd., Hicksville, NY 11801, (5161 822-5277. 

SNELL TYPE A IMPROVED LOUDSPEAKERS, walnut, 
$1,450. Thresho,d CAS -2 amp, $600. 1-606-273-8877. 

SONY TC55 dictation cassette recorder & accessories 
$90.00 (312) 77'-4660 9amr6pm CST 

SONY XL55 moving coil cartridge (new) mounts in any 
tonearm 5150.00 (312) 771-4660 9amr6pm CST 

SONY REMOTE 26' TV. Model KV2643R-excel cond.- 
$850.: Pioneer TV Sound Tuner Model TVX9500-excel. 
cond.-5150.: Shure stylus VN45HE for V15 type IV -new - 
never used spare -$45. (212) 532-1387 weekdays or (212) 
532-1485 other times. 

SPEAKER BIBLE. Over 20 pages of vital information for 
the speaker builder. Send $2. to NEW YORK ACOUS- 
TICS, 578 Nepperhan Ave., Yonkers, NY 10701. 914-476- 
4900. 

SPEAKER BLOWN? Ripped? Save yourself SSS by re - 
coning it! All work guaranteed. For information send 
S.A.S.E.-A&TRC. 527 Charles Ave.. Solvay, NY 13209. 
(315) 468-4031. 

Pory eer Car Stereo KP1500 95 00 
Pi, eer Car Stereo KP2500 10900 
Pioneer Car Stereo KP4500 11900 
Pioneer Car Stereo UP1(220011900 
Pioneer Car Stereo KP3500 12500 
Pioneer Car Stereo KP5500 12900 
Pioneer Car Stereo UKP420012900 
Pioneer Car Stereo KP8503 13900 
Pioneer Car Stereo UKP5200145(8) 
Pioneer Car Stereo íP66110 14900 
Pioneer Car Stereo 1.10P720316500 
Pioneer Car Stereo UKP560016900 
Pioneer Car Stereo 1,E2100 16900 
Pioneer Car Stereo hi', 500 17900 
Pioneer Car Stereo 6E5103 20900 
Pioneer Car Stereo KNOW 13900 
Pioneer Car Stereo KPX9500 17500 

Pioneer Car Speakers T5106 3300 
Pioneer Car Speakers TS107 «00 
Pioneer Car Speakers TS103 4500 
Pioneer Car Speakers TS121 3000 
Pioneer Car Speakers 7516224000 
Pioneer Car Speakers 75167 5000 
Pioneer Car Speakers TS168 8000 
Pioneer Car Speakers TS694 5500 
Pioneer Car Speakers TS696 7500 
Pioneer Car Speakers TS697 911110 
Pioneer Car Speakers TS695 9500 
Pioneer Car Speakers TS69611000 
Pioneer Car Speakers TSX5 6911 
Pioneer Car Speaaers TSX6 7500 
Pioneer Car Speakers TSX9 12900 
Pioneer Car Stereo GM4 4900 
Pioneer Car Stereo GM120 10900 

Sony Car Stereo 0825 149 00 Sony Car Stereo X1370 26909 
Sol y Car Stereo X1335 17900 Sony Car Stereo X8708 28900 
Sony Car Stereo 8855 23900 Sony Car Stereo XM45 6900 
Sony Car Stereo XR50 20900 Sony Car Stereo XM55 11111 
Sony Car Stereo 88508 209 00 Sony Car StereoXM120 21 1,9 
Sony Car Stereo XR77 31900 Sony Car Stereo XME7 1. 

Sony Car Speakers X5103 
Sony Car Speakers XS101 

Sí900 
3900 Sony 

Car Speakers XSE3 
Car Speakers XS62 

9000 
6900 

Sony Car Speakers XS301 5800 Sony Car Speakers XS6135 5900 
Sony Car Speakers X566 9900 Sony Car Speakers XS2115 3900 
Clarion Car Steen 75:019 S20900 Clarion Car Stereo 31501 579010 
Clarion Car Stereo 57008 19900 °anon Car Stereo 25008 19900 
Clarion Car Stereo 5508 14900 Clarion Car Stereo 21001 9900 
Clarion Car Stereo 53001 14900 Clarion Car Stereo RE436A 7595 
Clarion Car Stereo 51708 11900 Clarion Car Stereo 333E083 1e500 
Clarion Car Stereo 37308 11903 Clarion Car Stereo 150E082 10000 
Clarion Car Stereo 3508 10900 Clarion Car Stereo 100E084 

DISCOUNT WORLD. P 0 BOX 191 MINEOLA. N Y 111101516-294ó136 
Shipping charges are '4.00 per order except orders destined for 
Puerto Rico. Alaska. Hawaii. APO and FPO (these orders require 
shipping charges of '880 per order) Write for FREE catalog 

SPENDOR-NEW SPEAKERS & LOWER PRICES 
In addition to the renowned SA1 & BC1, we offer TWO 
NEW Sperdor speakers, the SA2 & SA3. Lowered prices 
on all speakers. By appt. Free shipping In U.S. & P.R. Visa 
& M.C. OXFORD AUDIO CONSLTS., INC.. Box 145, Ox- 
ford, OH 45056. 513-523-3333 

SPENDOR SPEAKERS AT 
GENE RUBIN AUDIO (213) 571-1299 (PAC) 

SPICA AUDIO CONNECTION 
If a small speaker is your cup of tea, Spice's SC -50i is the 
answer: musical, open, non -fatiguing. Hear it at Audio 
Connection in Verona, NJ, 201-239-1799. 

STAX equipment new with waranty cards, SIGMA & SRX- 
III headphones 5260.00 & $150.00, SRM-1 amplifier 
$235.00. UA7GF tonearm $220.00, CPY cartridge system 
5310.00 (312) 771-4660 9amr6pm CST 

STEREO REPRESENTATIVES NEEDED!!! LOWEST 
POSSIBLE PRICES!!! OVER 100 BRANDS!! KRASCO 
Rep -AC, 998 Orange Ave.. West Haven, CT 06516 

SYMDEX LOUDSPEAKERS 
We are pleased to introduce the further improved 
Symdex Sigma and the new companion subwoofer, a 
three-way system of unparalleled accuracy and low 
coloration. This reference system, which sets new 
standards for definition and transparency, is a result of 
thorough optimization of all design factors plus con- 
struction and components of a quality never before 
used in loudspeakers. The sonic results of this effort 
have peen described by listeners as a redefinition of 
the state of the art of dynamic loudspeakers. 

For further information, contact: Symdex Audio Sys- 
tems, Inc., P.O. Box 8037, Boston, MA 02114, 617- 
938.8180. 

Current Symdex owners note that factory updates 
are available. 

CROWN DISTINCTION & HI -F1 SERIES COMPONENTS: 
FM -1, EQ-2, DL -2, SA -2. FM -2. SA -2, PL -2, PL -3, PL -4, 
etc, IN STOCK -BEST PRICES -IMMEDIATE SHIP- 
MENT. (213) 467-5725. 

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES, 
RECEIVERS, CASSETTE DECKS: ELECTRO -VOICE IN- 
TERFACE A. B. C, D SPEAKER SYSTEMS: THORENS 
TURNTABLES. ALL IN STOCK -IMMEDIATE SHIP- 
MENT, 
EAST: 904-262-4000 WEST: 213-243-1168 

THE FINEST IN TUBE ELECTRONICS. ROGER MOD- 
JESKI'S superb MUSIC REFERENCE RM-5 preamp and 
RM-4A headamp are in stock at HCM AUDIO. (916) 343- 
0558. FREE SHIPPING. 

THORENS 125 -II turntable, SME3009-III tonearm, DECCA 
gold cartridge all mint condition $515.00 (312) 771-4660 
9am 6pm CST 

IF YOU CARE ENOUGH TO HEAR THE VERY BEST- 

t 
MODEL BPA-1008 

LISTEN TO THE SPECTRASCAN BPA-100B (BASIC) 
AND BPA-100M (METERED) HIGH TECHNOLOGY, HIGH 
DEFINITION AMPLIFIERS MEETS ALL DESIGN CRITERIA 
OF OTALA AND CHERRY NESTED MULTIPLE FEEDBACK 
LOOPS. WIDE BANDWIDTH, HIGH SLEW RATE 15KHZ 
DOMINANT POLE. CONSTANT FEEDBACK, ZERO PHASE - 
SHIFT AND HIGH DAMPING FACTOR FROM DC TO 20KHZ 

REGULATED POWER SUPPLY FOR TRUE DC COUPLING 
AND INCREDIBLY SOLID BASS FULL PROTECTION CIR- 
CUITRY. ACTS ON POWER SUPPLY, NOT AMPLIFIERS 
100 *CH, 8 OHMS 175 W,CH, 4 OHMS 350 W. 8 

OHMS. BRIDGE/MONO 

SPECTRASCAN INC 
5923 N. NEVADA AVE. 

COLORADO SPRINGS COLO. 80907 
WRITE FOR DETAILS DEALER INQUIRIES INVITED 
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FOR SALE FOR SALE RECORDS 

THE AUDIO ANALYST exclusive southern Wisconsin hi - 

end stereo component introduction, SHAHINIAN loud- 
speakers; The Box, Eagle, Obelisk. MEGASONICS mov- 
ing coil cartridge, MC -10. BEDINI Imperian DE -100 amplifi- 
er (totally new technology). Plus more line components 
such as FIDELITY RESEARCH, ESOTERIC AUDIO Ca- 
ble, SHILLING Interconnect Cable. 

Do you enjoy listening to live performances? Would you 
like to enjoy a live performance in your listening room? Do 

you want lust another stereo, or, do you want the final 
upgrade? 

WE HAVE the COMPONENTS with the subtle (and not 

so subtle) differences THAT MAKE THE DIFFERENCE! All 

products auditoned by exclusive personal appointment 
only! Call the AUDIO ANALYST (Madison, WI) at 608-241- 
8889 for your appointment. 

"THE TEMPEST" 
RR -10 is finally available) Professor Johson's first orches- 
tral recording, highlights from Paul Chihara s tuneful ballet, 
is well worth the wait. This half -speed mastered JVC 
pressing contains more than 53 minutes of orchestral mu- 

sic -at 45 rpm! Thrill to the natural string tone, three- 
dimensional sound stage and complete dynamic range of 
Keith Johnson's newest and best analog recording. Order 
from Reference Recordings, Box 77225X, San Francisco, 
CA 94107. 408-289-1462. Only $15.00 Postpaid. Visa/MC 
welcome. Dealer inquiries invited. 

THIEL LOUDSPEAKERS AT 
GENE RUBIN AUDIO (213) 571-1299 (PAC) 

THORENS TURNTABLES -BEST PRICES -IN 
STOCK -IMMEDIATE SHIPPING 

EAST: 904-262-4000 WEST: 213-243-1168. 

THRESHOLD (4000, SL10), Watson 10, Lynn-Sondek. 
201-991-6311 (5PM-9PM) 

TUBES DO IT BETTER 
If you appreciate the musicality of tube electronics, then 
you must read the TUBE BIBLE -a 55 pg. book devoted to 
making tube circuits the right way. Tube God electronics 
are in full view, and there are lots of gizmos for tube lovers. 
Are you a MAC, Marantz, or Dynaco fan? Find out about 
our mod kits. Bless you. 

TUBE GOD 
33 No. Riverside Ave. 

Croton -On -Hudson, NY 10520 
(914) 271-5145 

BOB HEENAN 
Sells Great 

Used Equipment! 
BUY SELL TRADE 

BROKERAGE 
FOR EXAMPLE: 

Morantz 10B's from $399 
Carver M400s S299 

Dyna Stereo 70's from 599 

Quad ESL's horn $799 
Nakamlchl 550 $499 refurb. 
McIntosh MR -78 $799 mint 

AR 92's S399 pair 

Thousands of high -end & tube 
products In stock & on display 

LOW FEE CONSIGNMENTS 
MASTERCARD & VISA WELCOME 

95 Vassar St. Cambridge. MA 02139 

617-547.2727 

TOP 100 COUNTRY, SOUL AND POP ALBUMS AND 
TAPES for sale at prices far below list. Send $2.00 to 
Renault Enterprises, Dept. 6, P.O. Box 7098, Minneapolis, 
MN 55407, (612) 724-4961. Also Videocassettes (send 
$2.00, refundable with order). 

JIM FOSGATE PRESENTS THE ULTIMATE BLACK 
BOXI A TRUE SECOND GENERATION TATE DE- 
CODER AT AN AFFORDABLE PRICE. THROW 
AWAY YOUR TIME DELAYS, AMBIENCE RECOV- 
ERY AND IMAGING DEVICES. WE SOUND BETTER 

. ON YOUR STEREO RECORDS, VIDEO LASER 
DISCS, OR SO. MATERIAL. IN FACT YOU WILL 
HAVE TO HEAR IT TO BELIEVE IT. QUAD MAGA- 
ZINE SAID: "IT'S PERFORMANCE IS CHARACTER- 
IZED BY SMOOTHNESS OF OPERATION, IN- 
CREDIBLE DEPTH AND DIMENSION, AND STAR- 
TLING SEPARATION." EVOLUTION MAGAZINE 
SAID: "IF I WAS BLINDFOLDED, I WOULD NOT 
BELIEVE THAT I WAS ACTUALLY HEARING AN 

ENCODED RECORD, IT SOUNDED MORE LIKE A 

DISCRETE 4 -CHANNEL TAPE." WRITE OR CALL 
FOR PRICES AND INFORMATION: TETRASOUND, 
INC., 714 CLUBHOUSE DRIVE, PRESCOTT, ARI- 

ZONA, 86301 

UNDERGROUND SOUND 
The Merrill A.R. turntable mod kit, complete with 

new suspension chassis and bearing, makes your old 
A.R. state of the art and allows new tone arm accom- 
modation -$54.00. 

Updated GP -1 (glass lead) platter pad -$27.00, 
Weight -$7.00. 

Audiophile Quality New & Used Equipment. (ship- 
ping & handling charges additional) 

2125 Central Avenue, Memphis, TN 38104 
(901) 272-1275 

VANDERSTEEN IN THE SOUTH! 
In stock, the superb new Mod. 2C. Fast, free shipping. 

READ BROS. STEREO 
593 King St., Charleston, SC 29403 (803) 723-7276 

& M/C OK. Carver, Haller, PS. Mirage 

WHOLESALE PRICES: Pioneer, Concord, Sanyo, Tech- 
nics, JBL, Bose, Savard, Rich Acoustic. Call 205-792-0706 
for quote or write Savard Sound, Mail Order Dept 260, 
2413 Ross Clark Circle, Dothan, ALA. 36301 -Visa -MC - 
COD. 

FM/SCA ADAPTER GIVES PLEASING TONE ON MU- 
SIC, TALK BROADCASTS. Plays on 3.5 to 16v DC found 
in almost all radios, receivers. Tune in hidden subcarner 
programs. $10 kit; $17 assembled FM Atlas, Adolph MN 
55701. 
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* AUDIO PEOPLE * 

LEGENDS AS I1SIJA1.. 
These highly respected names can be found at Chestnut Hill Audio' Acoustat, Adcom, Amber. 

Apature. Apres, Audio Pro. B&W. Berning, Cabasse.'Cotter, Dahlquist. Dayton Wright. 
Dennesen, Denon. Dlscwasher. Dynavector, Fidelity Research. Fourier, Gilmore. Grace. 
Grado, Haller, Impulse. Janis. Kenwood Purist. Leach, Marcof, Mariah, Monster Cable. 
Mordaunt-Short. NAD. Oracle, PS Audio, Quad, R G R , Rogers, Signet. Spendor, Sfax. 

Symmetry, Tandberg, Theta 3D Acoustics. Thorens, Threshold, VPI, Vandersteen 
311 Cherry Street Philadelphia Pa.19106 (215) 923-3035 

(;1{I:S'1'Ni1'1' IIII.I. M1)I()1:1'l). 

ARE RECORDS A MAJOR PART OF YOUR AUDIO 
PURCHASES? A new record care system will protect your 
Investment. Send for samples, literature. Copack Sales, 
Dept. A, Box 443, Fairport, N.V. 14450 

AUDIOPHILE RECORD GALLERY discounts ultra sound 
direct disc, digital, halt mastered, Japanese Imports, morel 
Free Catalog. P.O. Box 2668, La Mesa, CA 92041 or P.O. 
Box 1073, Vienna, VA 22180. 

"FRESH AIRE" limited offer $13.95 each. All four volumes 
available. (add $2Jalbum to Canada) Visa, MiC, AmX, 
C.O.D., check. Free update on new audiophile recordings. 
Complete descriptive catalog with over 500 titles: $2.00. 
Supersound Record Service. Box 82-A, Forest Park, IL 

60130. (312) 366-1300. 

IMPORTED á DOMESTIC CLASSICAL RECORDINGS. 
Also Jazz/Gifts Books. Full 64 page catalog. $1.00 (refund- 
able). MUSICAL CONCEPTS, Box 53AA (7,8,9), Cedar- 
hurst. N.Y. 11516. 

MERIDIAN RECORDS. Cntically acclaimed natural re- 
cording, superbly pressed, a must for serious listeners. 
(714) 438-1282. 

PERSONAL AUDIOPHILE ALBUM COLLECTION; DI- 
rect-Disc, collectables, limited quantities. Jim 415-861- 
1093 

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET 
12c. SQUARE BOTTOM INNER SLEEVES 7c. POLY 
LINED PAPER 15c. WHITE JACKETS 35c. POSTAGE 
$2.00. HOUSE OF RECORDS, HILLBURN, NEW YORK 
10931. 

REFERENCE QUALITY Discs & Cassettes. Lowest Possi- 
ble Prices! Catalogues $1.00. Aesthetic Audio, Box 478-A 
Carlin, Nevada 89822. 

THOUSANDS OF LIKE NEW LP's and prerecorded 
tapes. Catalogue -52.50. House of Records, Hillbum, New 
York 10931. 

WANTED TO BUY OR TRADE ' 

AAA -TOP PRICES PAID: McINTOSH and MARK LEVIN- 
SON all models. McINTOSH, MARANTZ, and AUDIO RE- 
SEARCH tube equipment. WESTERN ELECTRIC and 
ERPI speakers, drivers, horns, etc. (206) 323-4987 

AR LST SPEAKERS. Johnny Fong, 130 Fallen Leaf Drive, 
Hillsborough, CA 94010. 

ASIA AUDIO ASSOCIATION WANTED; MCINTOSH or 
MARANTZ TUBE TYPE (any model) Pre -amps, Power - 
amps. QUAD 2 & 22. THORENS TD -124. GARRARD 301, 
401. WESTERN or NORTHERN ELECTRIC SOUND 
EQUIPMENTS; tubes. drivers, speakers. horns, amps, 
mixers, microphones, others. WESTREX Amps. JENSEN 
Woofers -18 inches. RCA Woofers -LC -1A. Contact: 213- 
576-2642, David Yo, Box 832, Monterey Park, CA 91754. 

ATTN. TUBES: MCINTOSH, MARANTZ, ARC. 713-728- 
4343, M. Corti, 11122, Atwell, Houston, TX 77096. 

BRAUN TG -1000 tape recorder wanted. Also other 
Braun recorders, turntables, tuners, receivers, amplifiers. 
radios, televisions. Give description, condition and price. 
Carleton Sarver, 256 West 88th Street, New York, NY 
10024.212-874.3529. 

BUY MCINTOSH AND MARANTZ TUBE EQUIP- 
MENT. Leland 713-772-4653. 

CALL ME FIRST ABOUT SELLING YOUR HIGH 
END ESOTERIC TUBE EQUIPMENT, KLIPSCH 
HORNS, E. V. PATRICIANS, HARTSFIELD, AND 
WESTERN ELECTRIC. CONTACT KURLUFF ENT., 
4331 MAXSON RD. EL MONTE, CA. 91732 (213) 
444-7079. 

JBL HARTSFIELD & all SPKRS & ELECTRONICS since 
1946. Export: (415) 388-5711, Box 8, Sn. Gernmo, Ca. 
94943 
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WANTED,TO BUY OR TRADE. SERVICES SERVICES 

JBL WANTED-I NEED 2 N8000 CROSSOVERS. CALL 
BRUCE COLLECT (907) 262-4373. 

LAFAYETTE, ALLIED CATALOGS, 1967-1972. (804) 
232-8302 eves., S. Greene, 1001 W 48th St., Richmond, 
Va 23225. 

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 10B; McINTOSH C- 
22, MC240, MC275 & MC3500. Sam Aberst, P.O. Box 
5455. Beverly HIlls, CA 90210 (415) 889-7729. 

WANTED: TECHNICS TURNTABLE SL -5100. Call Har- 
risburg 717-545-7967. 

WANTED 3M1/4" PROFESSIONAL TAPE TRANSPORT. 
J.P. Sammut, P.O. Box 214615, Sacramento, CA 95821, 
916-726-2263. 

BUSINESS OPPORTUNITIES 

AUDIONIDEO TECHNICIAN. Long Island, N.Y. PERMA- 
NENT POSITION available for right person. Competency 
required with Dennn, Mitsubishi, Bryston, etc. Possibility 
becoming PARTNER/INVESTOR in young, growing retail 
operation. Write: Lemarko Associates, P.O. Box 463M, 
Bayshore, NY 11706 

HI-FI BUSINESS-Complete set up. Includes sound tech- 
nology and Hewlett Packard test equipment. Parts, tools, 
work bench, shelving, etc. Must sell $10,000. (603) 895- 
3409, George Marquis, Main St., Fremont, NH 03044 

TAPE RECORDINGS 

1AMPEX & COLUMBIA prerecorded open reel tapes (90) 
all mint condition $450.00 lot (312) 771-4660 9am/6pm 
CST 

OUT -OF -PRINT 78's from 1930-1937 on cassettes! All 
taped directly from original 78's each & every time! No tape 
to tape! Choose our own selection In whatever order! 
Guaranteed quality second to none! Almost all are sweet 
bands & select vocals: Arnheim, Bestor, Noes, Duchin, 
Denny, Isham Jones, Bernie, Etting, Fio Rito, Garber, 
Reisman, Lown, Knapp, Pendarvis, Osborne, Selvin, Tra- 
cy, Himber, Lewis. Reichman, Kyser, Shep Fields, Weems, 
Weeks, Kemp, Niesen, Freddy Martin, Coakley, etc. Tony 
Pirak, 741 N 104, Seattle, Wa. 98133. 

-TAPE AND TAPE RECORDERS 

A TRUCKLOAD AMPEX AUDIO TAPE SALE 
High quality reel to reel 1800' or 2400' on 7" reels, 
used once. $45.00 case of 40. C. Thlers, Box 6, 
Richboro, Pa. 18954. 

CROWN RECORDERS. We upgrade SX-824 with installa- 
tion of DBX-150. Gives lower distortion and 90dB SN. 
Permits use of Crown mixer. Full tape monitor. Crown 
service our speciality. Ideal Acoustics, 110 Willow Road, 
Starkville, MS 39759. 601-324-1020 anytime. 

C-10 CASSETTES FOR HIT SINGLE RECORDING! Man- 
ufacturer Prices! Fully Guaranteed. Superior Quality. 24 - 
Pak with Custom Cases, 890 each. $3.00 UPS. TOLL - 
FREE 1-800-426-4747 Ext-480. MICRO -80 INC. Busby 
Road, Oak Harbor, WA 98277. 

OPEN REEL TAPE-Mostly Ampex, used once, unboxed, 
unspliced. 1800' 50 Reels; $65.00. Sample; $2.00, 3600' 
10 Reels; $25.00. Sample: $2.50. New, premium C-60 
cassettes, Sample: 51.00. AUDIO TAPES BOX 9584-S 
ALEXANDRIA VA 22304. 

OPEN REEL TAPES from studio masters. Philips, Argo, 
Telefunken, Vanguard. Unicorn, MHS. Catalogue $1.00. 
Barclay -Crocker, Room 1470-A, 11 Broadway, NYC 
10004. 

AUDIO PULSE REPAIR SPECIALISTS. Modification Kits 
available for Model One's. WALTS AUDIO SERVICE, 398 
Granada Street, Rialto, CA 92376, (714)-875-0776. 

AUDIO PULSE SERVICE. Factory trained technicians. For 
reservations/Information, write to White Labs, 10528 Lower 
Azusa Rd., Suite 192A, El Monte, CA 91731. 

CUSTOM RECORDING SERVICE, Tapes, discs, and cas- 
settes. Stereo and mono. Live and copies. Editing. Masters 
and pressings. High quality at reasonable rates. Joseph 
Giovanelli, Audio -Tech Laboratories, 1158 Stewart Ave- 
nue, Bethpage, NY 11714. (516) 433-0171 

GAS REPAIR SERVICE, factory trained techs. Call or 
write for price Info. S&M Electronics 17200 Parthenla St. 
Northridge, Calif. 91325. 213-701-7697. 

STYLUS RETIPPING-DIAFIX 99, Maple Stream Rd. 
Hightstown, N.J. 08520. 609-443-5765. 

NASHVLLE 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 

SPEAKERS 

ELECTRO -VOICE INTERFACE A, B. C. D, QUALITY 
SPEAKER SYSTEMS, BEST PRICES-IN STOCK- 

IMMEDIATE SHIPMENT 
EAST: 904-262-4000 WEST: 213-243-1168 

MISCELLANEOUS 

FANTASTIC AQUARIUM FISH. Filters. Medicines. 
-25%. Catalog 50c (Refundable). 313-627-2877. Aqua - 
discount, 33518 Mill, Ortonville Mich. 48462. 

i111101/7Li1/a 7lIAi0 
Music for your home. We make it simple. 

We are experts dedicated to musical excellence. Our demonstrations of audio and video Components offer 
personal attention and unlimited time for evaluation. Our extensive library of quality recordings will help you 
decide which components are a perfect match to your home environment Our service policies provide 
Continued satisfaction. Trade-ins accepted 
APT-HOLMAN, AUDIO RESEARCH, SANG & OLUFSEN, BEDINI, BOSTON ACOUSTICS, B & W, BRYSTON, COTTER. 
DAHLQUIST, DENON, DYNAVECTOR, FIDELITY RESEARCH, GRADO, INNOTECH, KLIPSCH, KLOSS NOVABEAM, KOETSU, 
LS315A, LINN SONDEK, MISSION, NAD, NAKAMICHI, OBELISK, OHM. PYRAMID, QUAD, REVOX, SIGNET, SUPEX, ETC. 

182 HENRY STREET BROOKLYN HEIGHTS, NY 11201 (212) 596-0888 
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Retailers 

AwcJi 
on your 
counter... 
and welcome a 
great new 
sales partner! 
We've got a plan to help 
build your sales...and ours. 

You're invited to join AUDIO'S Retailer 
Sales Plan. Simply offer everyone's 
favorite audiophile magazine in our 
handy display rack and you: 

chalk up 100% profit on every 
issue sold. 

E. 

tub 

) 

build traffic as your customers 
come back for issue after 
issue of AUDIO. 
generate more interest in the 
accessories and equipment 
you carry. 
make more sales now! 

For details, write to us on your letterhead. 
Contact: Mary Lombardo 

AUDIO 
1515 Broadway, New York, NY 10036 

Food for thought: 
It comes in 7,700 varieties. 

Does your mind have a ravenous appetite for the new? 
We've got the foodstuffs for you. About 2700 magazines 
and 5(XX) paperbacks, fiction and nonfiction. Every year. 

You'll find them nationwide in 155,0(X) stores. Reading is 

food for thought. Stop by for some mind nourishment 
today. 

Reading is food for the mind. 

¡Mt 
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Harry F. Olson 
Dr. Harry F. Olson, a pioneer in 

acoustics and electronic sound re- 
cording whose inventions led record- 
ed sound out of the primitive era of the 
gramophone to modern electronic 
high-fidelity microphones and loud- 
speakers, died this April at 80. Olson, 
who held more than 100 U.S. patents 
on devices and systems in the audio 
field, was Staff Vice President, Acous- 
tical and Electromechanical Research 
for RCA Laboratories when he retired 
in 1967. 

During his career, Olson developed 
mikes for both broadcasting and re- 
cording, high-fidelity loudspeakers, 
phonograph pickups and recording 
equipment, underwater sound gear, 
sound for motion pictures, and public 
address systems. He was also recog- 
nized for achievements in magnetic 
tape recorders, the music synthesizer, 
a speech processing system, and an 
experimental phonetic typewriter. 

He wrote more than 130 articles and 
professional papers, as well as a num- 
ber of technical books, Modern Sound 
Reproduction, Applied Acoustics, Ele- 
ments of Acoustical Engineering, and 
Musical Engineering. 

Elected to the National Academy of 
Sciences in 1959, Olson was a Fellow 
of the American Physical Society, the 
Institute of Electrical and Electronic 
Engineers, the Audio Engineering So- 
ciety, the Society of Motion Picture and 
Television Engineers, and the Acousti- 
cal Society of America (of which he 
was a past president). 

He was honored with the John H. 
Potts Medal of the Audio Engineering 
Society, the John Ericsson Medal of 
the American Society of Swedish Engi- 

neers, the Mervin J. Kelly Award, the 
Consumer Electronics Award and the 
Lamme Medal-the last three from the 
IEEE. He received the first Silver Medal 
ever given for engineering acoustics 
by the Acoustical Society of America in 
1974 and that organization's coveted 
Gold Medal in 1981. 

Harold W. Lindsay 
Harold W. Lindsay, the project engi- 

neer and chief designer of the Ampex 
Model 200, the first practical high-fi- 
delity magnetic -tape audio recorder, 
and developer of the industrial design 
of the VR-1000, the first videotape re- 
corder introduced by Ampex, died in 
April at age 72. 

Lured to Ampex soon after World 
War II by Alexander M. Poniatoff, the 
founder of the company, Lindsay, who 
had witnessed a demonstration of the 
German Magnetophon tape recorder, 
created the first U.S. device to capture 

sound on tape. Following a demon- 
stration of the Model 200 in 1947, the 
ABC Radio Network bought the first 20 
production units. By April of 1948, the 
recorder was used to broadcast the 
Bing Crosby Show and for network 
daylight savings time -delays. As a 
consequence, Ampex, which had 
been a small subcontractor of electric 
motors during World War II, became a 

major hi-fi recorder producer. 
Following the success of the Model 

200, Lindsay directed development of 
later generations of Ampex audio re- 
corders, set up the first quality control 
and industrial design departments at 
Ampex, and, through his involvement 
in the latter, developed the industrial 
design for the VR-1000, the first video- 
tape recorder, in 1956. A 
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Place Label Here 

MOVING? 
Please give us 8 weeks advance notice. 
Attach label with your old address. and 
write in new address below. 

RENEWING? 
Check box below and attach label with 
correction marked, if any. 

SUBSCRIBING? 
Check box and fill in coupon. For gift 
subscriptions attach a separate sheet 

Send Audio for I year at $13.94 

New subscription Renewal 

Payment enclosed O Bill me 

Outside the U.S. add 56.00 per year. Payment must 

accompany order. 

Name (Please Print) 

Address 

City 

State Zip 
52SS5 

For foster service call toll -free any business day. 

7:00 A.M.-7:00 P.M. Mountain lime. 

800-525-9511 
Iln Colorado 303-447-93301 

Audio and other direct mail advertisers 
take great care to send Information about 
products and services only to those 
people interested in them. Products and 
services offered to our readers in the past 
have included merchandise and publica- 
tion offers. We believe the distribution of 
such information is of benefit to our 
subscribers but we do respect the wishes 
of any subscriber who does not want to 
receive such promotional literature. 

Should you wish to restrict usage of your 
name simply check here O 
Please attach a mailing label in the 
indicated area and mail to address below. 

Audio 
1255 Portland Place 

PO. Box 5318 

Boulder. CO 80322 
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AUDIOCLINIC 
JOSEPH GIOVANELLI 

"Bass Brawl" Erratum 
Your statement in the Dec. 1981 is- 

sue that "two 8 -inch speakers have a 
total combined area greater than one 
12 -inch speaker" is in error. The areas 
are respectively 2 times 42 times pi 
which equals 100.53 square inches, 
vs. 1 times 62 times pi which equals 
113.10 square inches. This difference 
is more pronounced if we deal with 
actual cone diameters rather than 
nominal ones.-Emerson S. Hawley, 
Brooklyn, N. Y. 

Defining Wow and Flutter 
O. What is meant by wow and flut- 

ter?-Daniel Walter, Brooklyn, N.Y. 
A. Wow and flutter are terms which 

are closely related. Wow refers to rela- 
tively slow speed changes, one or two 
such changes per second, and ap- 
plies to the motion of tape decks and 
turntables. Wow manifests itself aurally 
in changes of musical pitch, and the 
most striking examples can be heard 
during sustained notes on piano and 
clarinet. Flutter also indicates a speed 
fluctuation of a device, but at a rapid 
rate. 

ABCs of MMs and MCs 
Q. I recently purchased a new re- 

ceiver which has a built-in pre-preamp 
for moving -coil cartridges. What is the 
difference between a moving -coil and 
a moving -magnet phono cartridge? 
What are the advantages of each?- 
Edward J. Liney, Jr., Dresher, Pa. 

A. A moving -magnet phono car- 
tridge is the more common of the two. 
It is relatively simple to construct, rug- 
ged and reliable. In this cartridge is a 
set of coils located in the proximity of a 
magnet mounted on the stylus assem- 
bly. The relative motion of the magnet 
with respect to the stationary coils will 
produce a voltage in the coils which is 
proportional to the motion of the stylus. 

The moving -coil phono cartridge is 
similar, except that the coils are at- 
tached to the stylus assembly, and the 
magnets are stationary. Such a car- 
tridge can be made to have a very 
high compliance and low, effective 
stylus tip mass. Each coil is light, hav- 
ing only a very few turns. The "pigtail" 
wires from such coil assemblies are 
constantly flexed when the cartridge is 
used, a potential source of trouble. 

While possibly better in transient re- 

sponse when constructed properly, 
moving -coil cartridges are expensive 
to produce. Their output voltage is low 
because of the relatively small number 
of turns wound on each coil. This 
means that special, low -noise pream- 
plifiers are required if the playback 
equipment is to have a good signal-to- 
noise ratio. In addition, most such car- 
tridges must be retipped at the factory. 

Phasing In and Out 
Q. My turntable plays records out - 

of -phase. When I reverse the leads to 
one pair of speakers, the sound is in 
phase. I must, however, return the 
leads of this speaker to proper phase 
to play other program sources. Is there 
a way to change phase at the turntable 
to eliminate the need to change speak- 
er connections?-Harvey B. Wyche, 
Roslyn Heights, N. Y. 

A. It sounds as though you have 
wired your cartridge out -of -phase or 
that there was a manufacturer's error 
in wiring the innards. 

In any event, merely interchange the 
leads of one channel of your cartridge, 
and proper phase will once again be 
realized. 

More Power to the Speaker 
Q. What does the term "minimum 

power" for a speaker refer to?-Eric 
Freund, Sacramento, Cal. 

A. The minimum power required by 
a loudspeaker is that power which will 
fill an average listening room to a rela- 
tively loud sound level. Do not select a 
speaker whose minimum power re- 
quirements cannot be met by your am- 
plifier. The amplifier should be capa- 
ble of producing at least twice the 
minimum power required by your 
speaker. 

Where your room is larger than aver- 
age or where there is a large amount 
of overstuffed furniture or heavy drap- 
ery present, you will want an amplifier 
which can produce at least the maxi- 
mum power capable of being handled 
by your speakers. 

By maximum I refer to that level of 
power which, when exceeded, will ei- 
ther produce audible distortion or 
physical and electrical damage to the 
innards of your speaker. 

There are those who will say that, by 
using these guidelines, there is no re- 
serve power for transient peaks. This is 

a discussion which can consume a lot 
of space. Suffice it to say, these guide- 
lines are at least a practical, readily 
understood approach to the conditions 
discussed here. 

Do I Hear a Pre -Echo Waltz? 
Q. When a very quiet groove imme- 

diately precedes a loud groove, even 
on the best European phonograph 
records, some reasonably audible por- 
tion of the loud passage is heard pre- 
maturely. Would it be reasonable to 
assume that during sustained, very 
loud passages, the information in such 
grooves is continuously imposing on 
other grooves and that such imposition 
could produce distortion levels ex- 
ceeding the levels found in even the 
most modest tuners, amplifiers and 
speakers? 

Years ago, London Records did 
make a few recordings with more 
space between grooves. Are there any 
such records being made today or 
even contemplated?-Frank Alliegro, 
Washington Crossing, Pa. 

A. Upon visual examination of most 
disc recordings, you will find that the 
more heavily modulated grooves are 
spaced further apart than the low-level 
portions of the same disc. This is done 
partly to reduce the problem under 
discussion-known as pre-echo-and 
partly to insure proper tracking during 
playback. 

If discs were recorded with uniform, 
wide groove spacing, the time per side 
would be limited. 

Pre -echo can also result from elec- 
troplating problems during the record - 
making process. If the early stage of 
this process is rushed, the plating 
does not completely represent the 
modulation of the grooves. Therefore, 
there is a slight "smearing" of the 
grooves which will not add distortion, 
as in a tuner or speaker, but will cause 
the louder signal levels to be imposed 
on silent grooves or on the softer pas- 
sages. 

It would also appear that some play- 
back styli aggravate this condition, 
and I suspect this has something to do 
with momentary deformation of the 
groove walls. It has been long recog- 
nized that grooves are springy and 
can be displaced as the playback sty- 
lus passes through them. This can mo- 
mentarily shift them slightly closer to 
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adjacent grooves, helping to produce 
the pre -echo, or "ghost" as it is some- 
times known. 

Because of the somewhat elastic 
nature of phonographic records, the 
grooves spring back to their original 
positions after having been played. 

Let Me Count the Ways 
Q. I am planning to add more 

speakers to my component system. 
What is the difference between two - 
and three-way speaker systems. Are 
three-way systems really better?-Da- 
vid Holladay, Hayneville, Ala. 

A. The two-way speaker system 
consists of a woofer and a tweeter. 
The audio frequency spectrum is di- 
vided in such a way that the woofer 
carries low frequencies (perhaps up to 
1 kHz), and the tweeter carries, or pro- 
duces, high frequencies, starting from 
the point at which the woofer drops off 
in response. 

The three-way system is designed to 
slice the frequency spectrum into 
three parts rather than the two we have 
just mentioned. Here we have a woofer 
to handle the lowest frequencies, a 

midrange to handle frequencies be- 
tween, say, 200 Hz and 2 kHz, and a 

tweeter to handle all frequencies 
above the highest frequency passed 
by the midrange speaker. 

Engineering decisions are made as 
to the exact frequency range covered 
by each speaker in the system. 

I do not believe that anyone can, or 
should even try, to select a loud- 
speaker system merely on the basis of 
whether they are two-way or three-way 
systems. You must listen to the speak- 
ers and compare their sound quality, 
one to the other. Because the speaker 
system makes the largest single differ- 
ence in the overall sound of your in- 
stallation, its selection deserves the 
greatest amount of care. I believe that 
the matter of whether a system is a 
two- or three-way unit ís an engineer- 
ing decision only. Although one can 
come up with arguments for and 
against each of these designs, the ear 
is the ultimate judge. A 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 

zine, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 

FOB --E SHEEN 
LEVI OF MUSC 

The Linn SARA 

The bookshelf speaker that 
outperforms most full sized 
models. As the final link in a 
chain of uncompromising audio 
components, it will reveal the 
music on your records as you 
have never before encountered it. 

LINN 
ISO3ARIK 

Linn SARA. It must be heard. 

. 

For further information contact: 
AUDIOPHLE SYSTEMS LTD., 6842 HAWTHORN PARK DRIVE, 

INDIANAPOLIS, INDIANA, USA 46220 
ALDBURN ELECTFONICS LTD.. 50 ROLARK DRIVE, 
SCARBOROUGH. ONTARIO, CANADA MIR 4G2 

Enter No. 1 on Reader Service Card 

The first major 
advance in tonearm 
design since Rabco. 
A servo -less, 
frictionless tonearm 
that operates in 

real time. 

,f wars 
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BEHIND THE SCENES 
BERT WHYTE 

LEDE LISTENING ROOM 
Last month I reported on a some- 
what radical idea in creating a 
new type of acoustical environ- 

ment for listening to music. This was 
the LEDE or "live end, dead end" con- 
cept, in which the loudspeakers are 
placed in the acoustically dead front 
third of the room-with the remaining 
two-thirds of the room kept as live and 
reflective as possible. The dead end is 
achieved through use of a special 
open -celled polyurethane foam called 
Sonex, manufactured by Illbruck/USA 
of Minneapolis and sculpted in male 
and female anechoic wedge patterns. 

There are three ways of applying 
Sonex sheets to a wall. For an extra 
$6.00 per sheet, they can be obtained 
with self-adhesive backings. You can 
also use a special gun to apply a type 
of mastic or adhesive to the back of 
the Sonex sheets; the gun costs $7.50 
and extra cartridges of adhesive are 
$3.50 each. The third method, and in 
my opinion the easiest, is to use an 
electric power staple gun with half - 
inch staples. The stapler is placed 
close to the base of the anechoic 
wedges so that the staples don't have 
to penetrate the full 2-, 3-, or 4 -inch 
thickness of the Sonex. The adhesives 
are all right, but if the Sonex must ever 
be removed, it could be quite a mess. 
The staples, on the other hand, can be 
pried out fairly easily with a small 
screwdriver. I experimented using this 
method and found that on plaster- 
board walls a coat of latex paint effec- 
tively hid the staple holes. Repairing 
wood paneling is more difficult, but a 
color -matched wood filler will hide the 
staple holes, and they can be finished 
off with a furniture touch-up stick. 

In applying the 4 x 4 foot Sonex 
sheets to my side walls, I used only the 
male anechoic wedge pattern. This 
provided optimum propagation of the 
sound waves down the walls of the 
room and aided in attenuating stand- 
ing wave modes. I used the indented 
or female Sonex pattern on the back 
wall behind the loudspeakers. The en- 
tire stapling procedure for my listening 
room took about five hours, with the 
installation of audiotiles on the ceiling 
accounting for a major portion of this 
time. The ceiling is literally a pain in 
the neck, and one might be tempted to 
leave it untreated. That is a big, fat "no 
no." The ceiling is a primary source of 
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reflections and a major offender in 
terms of diaphragmatic flexure. Using 
Sonex on the floor is obviously imprac- 
tical, but thick pile carpeting over thick 
rubber padding serves quite well. 

It is true that if one had access to the 
elaborate equipment needed for TDS 
(time -delay spectrometry) measure- 
ments of TEF (time -energy -frequency) 
curves, it would be possible to deter- 
mine precisely where the Sonex 
should be applied in the front dead 
end of the room. In other words, less 
Sonex could be used, but this assem- 
blage of equipment currently costs 
about $22,000. (Although Crown Inter- 
national is expected to introduce a sin- 
gle dedicated TDS instrument this year 
with a price reportedly about $10,000.) 
Of course, one could also hire one of 
Don Davis' licensed TDS practitioners 
who have the requisite equipment, but 
they don't come cheaply either! 

What does it cost to create a live 
end, dead end listening room? The 
size of the room is the governing fac- 
tor. I needed three six -sheet cartons of 
the 4 x 4 foot Sonex at $222.00 each. 
I also required two 28 -piece cartons of 
audiotiles for the ceiling at $195.00 
each. Total costs came to $1,056.00 
for Sonex and a $5.00 rental of the 
stapler. Not cheap, I'll agree, but I 

can't think of any comparably priced 
audio equipment that would even ap- 

proach the dramatically heightened 
sense of realism afforded by Sonex in 
the LEDE configuration. 

In my LEDE listening room, I use a 
pair of B & W 801F speakers driven by 
a Levinson ML -3 amplifier. The amp is 
between the speakers and connected 
by short lengths of Live Wire Big Red 
speaker cable made by Audioquest of 
Santa Monica, Cal. This cable is huge, 
about 11/4 inches in diameter and com- 
prised of Litz wires in a special con- 
figuration. Quite incidentally, I have al- 
ways been very skeptical about so- 
called super wires and the alleged im- 
provements they make in music 
reproduction. Yet I must say Big Red 
seems to fly in the face of engineering 
theory and logic, for I certainly noted a 
smoother high -end response and, 
most especially, a cleaner bass, with 
more extension and plenty of weight 
and punch. But at $20.00 per foot, 
short lengths are the order of the day! 

Positioning the amplifier close to the 
speakers is not a new idea, but it ap- 
pears to be gaining more and more 
favor among audiophiles. The speak- 
ers, while placed away from the walls, 
are nonetheless "surrounded" by the 
Sonex. Thus, those pesky close -order 
early reflections normally produced in 
all non-LEDE listening rooms are ab- 
sorbed. Listening to a familiar loud- 
speaker in the LEDE environment, one 
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is immediately aware of the great in- 
crease in the clarity and cleanness of 
the sound. Bass is singularly free of 
boominess or overhang. Instruments 
seem more clearly defined. Dense and 
complex musical textures are more ar- 
ticulate. Depth perception is greatly 
enhanced, as is the sense of ambi- 
ence and the reverberant characteris- 
tics of the recording hall. Loud- 
speakers with superb imaging, like the 
B & W 801F, achieve new heights of 
instrumental localization and position- 
ing; speakers with lesser degrees of 
imaging are considerably improved. 

While most loudspeakers will benefit 
from the LEDE room, there are de- 
signs, like the Bose 901, which obvi- 
ously would suffer from absorption of 
their rear sound output. On the other 
hand, dipoles like the Quad and the 
Acoustat electrostatic speakers per- 
form exceptionally well. In a sense, 
these speakers "think" they are in a far 
bigger room. For those who have al- 
ways yearned for a bigger room, in 
order to keep electrostatics well away 
from walls, LEDE is the answer. 

The LEDE configuration allows you 
to get further into the music, be it per- 
formed in a studio or concert hall. 
However, therein lurk some annoy- 
ances. What once was masked by the 
interaction of listening room acoustics 
with loudspeakers is now all too clearly 
revealed. Poor mike techniques, espe- 
cially multi -mike, can be devastating to 
hear-for example, some gross "pan - 
potting" in which you can plainly hear 
left/right manipulations and "gain rid- 
ing." In addition to all kinds of sonic 
anomalies, there are matters of per- 
formance. Poor intonation becomes 
easily apparent, as does inaccurate 
"unison" playing. 

Needless to say, the LEDE room is 
not for everyone; it helps to live alone 
or with tolerant people. For those who 
can't go all out for an LEDE room at 
present, Sonex still can make an im- 
provement. If you install one Sonex 
sheet on each side wall in the front of 
your listening room, and position your 
speakers so they are adjacent to the 
Sonex, some of the close -order early 
reflections will be absorbed. 

I can truthfully say that my LEDE 
room has given me more unalloyed 
listening pleasure than I ever expected 
to hear in my home. A 
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VIDEO SCENES 
BERT WHYTE 

SONY FIGHTS BACK 
In the February 1982 issue of 
Audio, I reported on the now infa- 
mous decision of the Ninth Circuit 

Court of Appeals in favor of Universal 
MCA/Disney in its suit against Sony in 
which it was claimed that off -the -air 
videotaping is an infringement of the 
copyright laws. With over three million 
VCRs in use in American homes, this 
ruling in effect instantly created over 
three million criminals. You may recall 
that I urged you to write your represen- 
tative and demand that legislation be 
enacted to exempt home videotaping 
from the Copyright Act. Much has hap- 
pened since then, and I feel it is time 
to bring you up to date. 

Evidently the hue and cry over legis- 
lative relief for home videotaping was 
of such dimensions that a number of 
bills have been introduced in Con- 
gress. In the Senate, Sen. Dennis De- 
Concini (R, Arizona) sponsored S. 
1758, which specifically exempts 
home videotaping from the Copyright 
Act, and it seems to be the most fa- 
vored bill among proponents of such 
legislation. Unfortunately, a very big 
"fly in the ointment" amendment was 
tacked on to S. 1758 by Sen. Charles 
Mathias, Jr. (R, Maryland), which calls 
for royalties to be paid on blank video- 
tape and videotape recorders. To 
make matters worse, he added audio 
taping to the copyright exemption pro- 
visions and then asked for the same 
sort of royalties on audio tape and re- 
cording equipment. As you can imag- 
ine, this caused great consternation 
among the supporters of home taping. 
As it stands now, the Mathias amend- 
ment will somehow have to be re- 
moved from S. 1758, or an entirely new 
bill without such royalty provisidns in- 
troduced. 

As I have noted in the past, I certain- 
ly am not against copyright protection 
per se. Creative people-artists, writ- 
ers and especially composers-de- 
serve protection for the fruits of their 
fertile minds, though composers are, 
of course, presently well covered un- 
der the umbrellas of ASCAP and BMI. 
In Germany, a modest royalty fee on 
blank tape and recording equipment 
has been in effect for some time. I 

don't believe there would be much ob- 
jection to a truly modest royalty fee in 
this country, but greed has already 
reared its ugly head and those allied 

against home taping are asking for, as 
a starting point, a minimum of $2.00 
per blank videocassette and $50.00 
per video recorder! 

Meanwhile, Sony has petitioned the 
Supreme Court to review the decision 
of the Ninth Circuit Court of Appeals. 
In its petition, Sohy pointed out that 
Universal and Disney admitted they 
had not suffered any damages and 
could not show that home videotaping 
would reduce the potential market for 
their film productions. Sony noted that 
billions of dollars in sales and thou- 
sands of American jobs would be 
threatened if the Ninth Circuit Court 
decision stands. They also pointed out 
that Universal has now sued in the 
same court 42 other manufacturers, 
distributors, and advertisers of home 
video recording equipment, including 
RCA, Zenith, Panasonic, Toshiba, 
Sears and Sanyo-in essence, the en- 
tire home VCR industry. 

While Sony carries its banner into 

the Supreme Court, battle lines are be- 
ing drawn by the supporters and op- 
ponents of home taping. An organiza- 
tion called the Home Recording Rights 
Coalition was formed in Washington, 
D.C. Such groups as the National As- 
sociation of Retail Dealers of America, 
with 10,000 retail outlets, the American 
Video Association, the American Retail 
Federation, the National Retail Mer- 
chants Association, Sears Roebuck, 
and many VCR and blank tape manu- 
facturers have joined the Coalition. 

The Coalition opposes the royalty 
tax in S. 1758, and urges Congress to 
pass a clear, simple exemption of 
home taping from the Copyright Act. 
Julius Kretzer, President of the NARDA 
group, says, "The movie industry is 
already dipping into the consumer's 
pockets in many ways. Movie compa- 
nies are paid when consumers see the 
movie in a theater. They are paid again 
when they sell the movie rights to tele- 
vision. They are paid when they sell 
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the movie to cable TV. They are paid 
yet again when they sell the movie to 
the public on a videocassette. By any 
measure movie 'producers are amply 
compensated. Anyone who uses a 
VCR for his own private noncommer- 
cial purposes should have that right 
without being subject to another tax." 

Former Chairman of the Federal 
Communications Commission, Charles 
D. Ferris is the eloquent spokesman 
for the Coalition in Washington. He 
comments, "Most home recording en- 
thusiasts own only a handful of tapes 
and use them to record programs for 
viewing later, a practice known as 
time -shifting. Why," asks Ferris, 
"should people pay a tax simply for 
the privilege of time -shifting?" 

As you might expect, the EIA's 
(Electronics Industry Association) Con- 
sumer Electronics Group is very much 
a part of the Coalition and heavily in- 
volved in support of home videotap- 
ing. Jack Wayman, Senior Vice Presi- 
dent of the EIA/CEG, recently testified 
before the Senate Judiciary Commit- 
tee. Wayman made three main points: 
(1) Copyright holders are not dam- 
aged by videotaping off the air; (2) the 
ruling of the Ninth Circuit Court is a 

serious infringment of the rights of pri- 
vate citizens; and (3) an injunction or 
other relief for copyright holders would 
seriously damage a young industry. 

Regarding his first point, Wayman 
testified that "Seventy to 90% of all 
VCR owners use their recorders to 
time -shift or view TV programs they 
could not otherwise have watched. 
This time -shifting actually increases 
broadcast audience size, allowing 
copyright holders to negotiate with 
broadcasters for larger royalties. In- 
deed, time -shifting actually benefits 
rather than injures copyright holders. 
There is no proof, according to the 
lower court's ruling, that they are being 
damaged by such private taping." 
Wayman noted that the appeals court 
ruling makes lawbreakers out of more 
than three million respectable citizens, 
threatens the privacy of millions of 
Americans, and violates the public in- 
terest by threatening to prohibit Ameri- 
can consumers from utilizing and en- 
joying a product which significantly im- 
proves the quality of their lives. 

As if the motion picture companies 
weren't a formidable enough opponent 

The very people who 
previously opposed 
legalized home taping are 
now supporting bills 
exempting it from the 
copyright law. 

of home videotaping, the appellate 
court's decision gave a golden oppor- 
tunity to groups with similar interests. 
The audio taping of off -the -air pro- 
grams was accepted under the fair 
use stipulation of the Copyright Act. 
Obviously, many organizations were 
not happy about this, and they now 
have banded together to form the Co- 
alition to Save American Music. This 
Coalition includes performing rights 
groups, unions, and the National Mu- 
sic Council which serves the interests 
of more than 60 national music organi- 
zations. The Coalition apparently sees 
a gold mine in the Mathias amendment 
to S. 1758, which would provide for 
royalties on blank audio tape and 
audio recorders, as mentioned above. 

Also jumping on the Mathias amend- 
ment bandwagon was Warner Com- 
munications, which with much fanfare 
published a report of a survey purport- 
ing that home taping accounts for 
losses of $3 billion. Along with other 
dubious statistics on the habits of 
home tapists, they actually admitted 
that some $1.13 billion of the total was 
counted against tapes made from the 
tapist's own library of commercial re- 
cordings. They stated that 45% of all 
complete albums and 33% of individu- 
al selections taped had come from 
personal libraries. The rest of the $3 
billion loss was attributed to recording 
borrowed discs, off -the -air broadcasts, 
and live performances. Are they for 
real? When was the last time you did a 
live recording of the New York Philhar- 
monic, Billy Joel, et al.? 

In any case, we have an ironic situa- 
tion where the very people who have 
previously opposed any kind of legal- 
ized home taping are now supporting 
the bills exempting video and audio 
taping from the copyright law. Obvi- 
ously, they are looking for a pot of gold 
at the end of the Mathias amendment 
rainbow. 

David Ladd, the government's Reg- 
ister of Copyrights, says the problem is 
to fnd a reasonable way to adapt 
copyrights to changing audio -video 
technology. He claims, "Nobody wants 
to forbid home taping." 

Let us hope that reason will prevail, 
that we get a clear-cut and unambigu- 
ous exemption for home taping, and 
that it will have become law by the 
time you read this column. 41 
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THE BOOKSHELF 

The Complete Guide to Car Audio by 
Martin Clifford. Howard W.Sams &Co., 
1981, 232 pp., $9.95. 

This is quite a thorough little manual 
on the generalized subject of car ster;, 
eo, with 11 chapters, each treating a 
specific aspect of car stereo, anten- 
nas, understanding specifications, 
speakers, equalizers, amps, and so 
on. Clifford's writing style, while some- 
what less spellbinding than Dostoyev- 
sky's, is probably perfect for a work of 
this sort-deadpan and straightfor- 
ward. Advertising claims the book is 
nontechnical and meant for the aver- 
age car stereo consumer, and it 
seems accessible to anyone with ordi- 
nary reading ability. Explanations 
range from excellent to moribund, but 
at least an attempt is made in all cases 
where one seems needed. The author 
can be forgiven for his explanatory 
"failures" as very few auto or home 
audiophiles really care to know the in- 
tricacies of Phase Lock Loop circuits 
when you get down to it. 

The strongest part of the book is the 
chapter on noise, one of the most thor- 
ough and clear treatments of the sub- 
ject I have come across. Spurious 
noise from automobile engines and 
peripheral electrical circuits is becom- 
ing the main problem in autosound 
these days. Paradoxically, it is a by- 
product of the improvement in equip- 
ment. Increased amplifier power and 
tuner sensitivity have combined to 
make today's better car stereos far 
more susceptible to noise problems 
than in the past. The problem is com- 
pounded by the dramatic increase in 
use of electronic circuits in auto- 
mobiles (electronic ignition, fuel injec- 
tion, microcircuit checks of system.sta- 
tus, etc.) and in the use of thinner met- 
als which save weight, and thus gas, 
but don't provide the wonderful shield- 
ing of older jalopies. 

There is also a useful, if laborious, 
run-down of all the system types you 
might want to install in your car. Dia- 
grams and explanations are provided 
for 20 systems, ranging from a mono- 
phonic radio and one speaker to an 
incredible system composed of 16 
speakers, four equalizers, four digital 
time -delay units, six amplifiers, two 
electronic crossovers, and a tuner/ 
tape deck. 

On the other hand, Clifford does the 
consumer a disservice in his chapter 
on antennas, as he fails to warn 
against the unsatisfactory perform- 
ance of windshield antennas. He also 
neglects to mention that an electronic 
amplifying antenna is not the solution 
for multipath problems in picking up 
FM signals while on the move. 

It should be noted that Alpine Elec- 
tronics of America, a manufacturer of 
premium -grade car stereo equipment, 
sponsored the book. They state in the 
preface that it is meant for the pro- 
spective car stereo buyer in the belief 
that the educated consumer will be a 
better consumer. Although Alpine 
claims the book ís not meant to sell 
their goods, all diagrams of units and 
systems feature Alpine equipment. 
However, no effort is made to push the 
product in the copy. 

The most pertinent question to be 
asked is who will need this book, and 
when an author entitles a book "The 
Complete Guide To ... " he places a 
very heavy burden upon the work. It 
ought to be the definitive statement on 
the subject. There are probably 1000 
car stereo units on the market and 300 
or so vehicles available in which to 
place them. This makes for 300,000 
possible combinations and permuta- 
tions. Obviously, no book could cover 
that extent of material. 

In sum, the car stereo buyer will find 
The Complete Guide... a useful 
source of information to supplement 
essential data he will need to gather 
from retailers or mail-order catalogs. 

John Wade 
(John Wade is the former editor of Car 
Stereo magazine 'and currently oper- 
ates a consulting firm in Charlottes- 
ville, Va.) 

The Compleat Beatles edited by Milton 
Okun. Delilah/AN, two volumes, pa- 
perbound, $39.95. 

The specter of John Lennon has 
dominated most of this past year's mu- 
sic scene, and one suspects that it will 
loom with no less power as his physi- 
cal presence becomes even more 
sorely missed. The Compleat Beatles 
is a book he probably would have 
scorned on principle alone - John 
was no great Beatles fan in- his later 
years - yet there is much in this two - 

volume set that is of great interest to 
the Beatles collector/researcher, and it 
is practically invaluable to guitar stu- 
dents or beginning songwriters. 

The text and photo section of this set 
is hardly comprehensive and seems to 
be padded with overt filler more often 
than not. The Playboy John Lennon 
interview and Musician McCartney dia- 
logue serve the most useful purpose of 
any of the pieces here and they've 
already been widely circulated, al- 
though the Hit Parader interview with 
John about who -wrote -what offers 
valuable insight. The George Martin 
piece is absorbing but only scratches 
the surface of one of the most interest- 
ing sides of the history of The Beatles, 
i.e. their production, and Audio's own 
interview with Martin of a few years 
back presented far more information. 
The photos herein are all black and 
white, and not all of these have made 
the rounds before. 

However, the meat of this book is 
the words and music to all of The Bea- 
tles' music, and what music student 
could ignore this kind of collection? 
Although the transcriptions of their 
chords are not always accurate (one 
can assume they were done by a lead 
sheet pro rather than the group itself), 
they're close enough to educate one to 
a world of chords, melodies and words 
which defined modern music to a 
greater extent than any songwriter or 
songwriting team in history. Although 
The Beatles' songs usually managed 
to sound simple and straightforward, 
the beauty of their gift was in disguis- 
ing clever and innovative music 
changes by injecting them with a cap- 
tivating energy and incessant back - 
beat. In other words, they hooked you 
viscerally in order to turn your head 
musically and thus were able to bring 
about monumental musical progres- 
sions working under the guise of sim- 
ple pop hits. 

From day one they were creating 
music way beyond that of their peers, 
without ever sounding like eggheads 
and never giving the air that they were 
writing beneath their level. For this 
alone, The Compleat Beatles is value 
for money, and as for the rest of the 
book, one can be sure that there will 
be many Beatles books that will be far 
better. But for the songs themselves, 
this is THE book. Jon & Sally Tiven 
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and when you switch over to the 770's 
you will smile and say...it's magic 

because there is nothing like it 
under the sun! 
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Mission North America, 89 Galaxy Boulevard, Rexdale, Ontario, MBW 6A4 Canada 
Mission Electronics, George Street, Huntingdon, Cambridgeshire, PE 18 6BD England 
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B 710 MICROCOMPUTER CONTROLLED CASSETTE TAPE DECK 
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Cassette tiled Cleaner 
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A. Response with clean heads. 

B. Response after 3 hours play with stan- 
dard tape. 

C. Restored response, to within 1 dB, after 
one pass of the Perfect Path Cassette Head 
Cleaner. 

Discwasher® Perfect PathTM 

Cassette Head Cleaner 
At home or in your car, nothing cleans cassette 
heads easier or safer than the Perfect Path 
Cassette Head Cleaner. In one pass, the non- 
abrasive fibers gently remove signal reducing 
magnetic oxides from the tape heads ... and 
without messy swabs or damaging fluids. At 
the same time, they carry away debris from 
along the entire tape path. The result ... 
restored response and improved fidelity from 
your cassette deck_ 

Discwasher, the world leader in record care, 
now offers unparalleled tape care. Take the 
Perfect Path Cassette Head Cleaner home ... 
for sound mainterance you need. 
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discwosherW 
PRODLCTS TO CARE FOR YOUR MUSIC 

1407 North Providence Road, P.O. Box 6021 
Columbia, MO 65205 

A DIVISION OF.IENSEN an ESMARK Company 
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