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fined it not only gives 
e base greater density, 
e glue between the 
eces acts to damp 
oration. So when you're 
,tening to a record, you 
Dn't hear the turntable. 

THINKING ON OUR FEET 

Instead of skinny screw -on plastic legs, 
oneer uses large shock mounted rubber feet 
at not only support the weight of the turntable, 

Common staples can work themselves loose, 
which is why Pioneer uses aluminum screws 

to mount the base plate to the base. 

Stiff plastic legs merely support most turntables, 
Pioneer's massive spring -mounted rubber feet also reduce feedback. 

t absorb vibration and reduce acoustic 
2dback. So if you like to play your music loud 
ough to rattle the walls, you won't run the risk 
rattling the turntable. 

FEATURES YOU MIGHT OTHERWISE 
OVERLOOK. 

Besides the big things, the PL -518 has other 
'ss obvious advantages. 

Our platter mat, for example, is concave to 
Dmpensate for warped records. 

The platter itself is larger than others in this 
price range, which means it 
stays at perfect speed with 
less strain on the motor. 

Even something like our 
spindle is special. It's .8 

microns larger than 
most, so that the 
record is always 
perfectly centered. 

And instead of 

ollow plastic base, 
particle board base 

ss susceptible 
vibration. flimsy staples, we use 

sturdy aluminum 
Our spindle is .8 microns larger than others, 

to keep your records perfectly centered. 

The ordinary 
platter mat is flat. 
Ours is concave 
to compensate 
for warped records. 

Smaller, 
conventional platters 
are more subject to 
speed variations , than our massive 
platter. 

screws to seal the base plate to the base. 
It's details like these as well as advanced 

technology that gives the PL -518 an incredibly 
high signal-to-noise ratio of 73 decibels. And an 
extremely low wow and flutter measurement of 
0.03%. Performance figures you'd be hard pressed 
to find on any other turntable for this kind of money. 

So if you want to get the 
most out of every piece of 
music, you should have the 
turntable that gets the most 
out of every part that goes 
into it. 

OD PIONEER' 
We bring it back alive. 

T BUYA BETTERTURNTABLE FOR UNDER$175. 
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TO FULLYAPPRECIATE PIONEERS 
NEW DIRECT -DRIVE TURNTABLE, 

YOU HAVE TO TAKE APART 
THE COMPETITION. 
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All turntables are 
pretty much the same on the 
outside. 

But if you look carefully 
inside, you'll see the things 
that separate Pioneer's new 
PL -518 from others. 

Things that add up to a 
turntable that can reproduce 
music perfectly, free of audible 
distortion, acoustic feedback and rumble. 

A REMARKABLE DRIVE SYSTEM. 

Obviously, all direct -drive turntables have an 
extremely accurate drive system. 

Each offers an immunity to fluctuations in line 
voltage, pitch control, and a built-in strobe unit to 
help you regulate the speed of the platter. 

But we believe the drive system of the 
PL -518 is the most accurate found on any 
turntable selling for under $175. Because 
the 16 -pole, 24 -slot brushless DC Servo 
motor is much the same as those found in flimsy Plastic 
turntables selling for $250, if not more. and metal headshells 

Equally important is the fact that can distort music, 

this motor is anchored toa metal bottom so hPick eiminmadelreso of nas fiber, 
which eliminates all resonance 

plate, instead of suspended from the base, above 75 hertz. 

where vibration can affect your music.. 

SOMETHING YOU RARELY 10t= 
SEE IN ATONE ARM: 

THINKING. 

To give you further insight 
into the virtues of our PL -518 
you only have to look at the 
way some tone arms are 
mounted. On piano wire. 
Or cheap plastic casings. 

Instead, ours is gimballed 
on steel pivot bearings. So it 
can't vibrate. 

A great deal of thought 
also went into developing an 
auto -return mechanism with 
fewer moving parts. It 
imposes less load on the 
motor and is more reliable 

Many tone arms are mounted on piano wire 
that vibrares, which is why our tone arm floats 

on steel pivot bearings. 

Some rely on 
3 ball bearings 
for stability in 
the tone arm 

shaft, 
but Pioneer 

uses 34. 

Instead of suspending the motor, Pioneer has anchored it so vibration can't affect the music. 

than the auto -return on most turntables. 
Then there are two separate ball bearing 

assemblies used in the tone arm for greater 
stability as it passes over the record. 

A plastic headshell is good enough for most 
tone arms. It's nowhere near good enough for the i PL -518. Tests show plastic tends to f resonate at frequencies 

between 75 and 
300 hertz. By using 
a glass fiber shell, 
resonance above 75 
hertz is all but 
eliminated. 

In fact, nothing vibrates 
on the tone arm with the 
exception of the stylus. So 

nothing comes through the tone 
arm but music. 

A SOLID ARGUMENT 
FORTHE 2 -PLY 

PARTICLE BOARD BASE. 

The base on many turntables 
is nothing more than a hollow 
plastic shell. Or worse, sheet 
metal neatly hidden beneath 
imitation wood veneer. 
Both seem harmless 
enough, but 

they tend to vibrate 
and cause acoustic 
feedback when the 
volume is turned up. Unlike the h 

The base on the PL -518, our solid 2 -ply 

however, is made of two solid is far le, 

blocks of compressed wood, each 20 tO 

millimeters thick. When the two are 

Pi 

ti - 

but 

bu 
feF 

er 
of 

le 

ct 

WHEN YOU PUT ITALLTOGETHER, YOU CAN' 
,78 US Plor., f Components, 85 O,(crd lile, lei.e) 0707,1 
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THE PL -518. 
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DENON 
DENON 
DENON 

AC DIRECT DRIVE 
The best of both 
worlds: smoothness 
of belts, accuracy 
of direct drive. 

AC Direct Drive is an 
exclusive DENON sys- 
tem that senses the 
moving platter with a 
tape -recorder head. 

The actual platter 
speed is then clocked 
and made perfect-with 
a smooth -running AC 
motor. 

Advantages? 
No DC motor puls- 

ing. No heavy flywheel 
platter needed for motor 
smoothing. (A lighter 
platter means faster 
starts and quicker re- 
sponse to speed correc- 
tion as well as less wear 
on bearings). No car- 
tridge sensing of tiny 
motor jerks. No belt to 
wear out. 

AC Direct Drive. 
On all DENON turn- 

tables from $298 to 
$930. 

Distributed by 

American 
Audioport, Inc. 
1407 N Providence Rd. 
Columbia, MO 65201 
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never have to fi pthe cassette at the end 
of the tape. 

Instead o' slc'v-moving -rete- needles, 
there are instartaneous--eacti-g LED 
record -leve incicators-twelve of them 
per channe . They're switchab e from VU 
to peak readinc and are visible from across 
the room. 

Fade'edi- control is ano:her Dual exclu- 
sive. Lnwantec sounds on a tape can be 
faded out gradually and smoothly, and the 
music faded beck in. While yoi're 
listening. because it's all done during 
playback. 

Still more operating features. 
The list cf features goe; on and on. 

Line microphone nixing; Jolty NR plus 
calibrated Dolby FM decoding; memory 
stop; separate output arc headphone 
level controls; and an overloa: limiter that 

"The Dual 939 cassette deck at $550 
is best described as`beau: 

It performs well,is notably easy to use 
...and it has features most of us thought 

were impossible to get?' 
This quote, from a :es: report in HiFi 
Stereo Buyers' Guide is ha-dly alone in its 
appreciation of the 939. For examp e, 
Radio -Electronics reported: 

'Superlatively low cistortion, high signal- 
to-noise ratios, smooth tape transport 
actior ...fit in nicely with the very best 
high-fidelity component sys:ems 

High Fidelity'3 measuerrents fo- flutter 
'suggest that the performarce level 
may be beyond not only your aoi ity to 
perceive any flitter, but :he lab s ability to 
measure it.' 

Ard this from Stereo. "Obviously loaded 
for bear, the 939 is ore of the most feature - 
laden cassette decks we've encountered." 

When they say "loaded for bear" 
here's what they mean: 

The 939 reverses automatically in play- 
back (C-90 cassettes will play 90 uninter- 
rupted minutes.) There's continuous play 
too. And recorcing is bi-directioral. You 

doesn't compress dynamic range. 
Unique drive system and tapeheads. 
The 939's drive system contains Dual's 

powerful Continuous-Pole/synchronous 
motor, two capstans, and special gear 
drives for fast wind in both directions. (C-90 
cassettes fast -wind in just over a minute, 
tie :ime other decks need for C -60's.) 

Hard permalloy tapeheads provide ex- 
tended life and superior magnetic linearity. 
The fol -r -track record, playback head 
switches electronically when the tape 
changes direction; it never shifts position. 
Result: perfect tape alignment in both 
directions at all times. 

Six ways to install. 
You can install the 939 for front load or 

top load, plus three other angles. And you 
car also hang it on a wall. 

One last quote. 
Now you can appreciate why High 

Fidelity ended its report with: "We can 
think of no cassette deck that even 
approaches the 939's unique personality 
and range of features." 

Actual resale prices are determined 
individually by and at the sole discretion 
of autho-ized Dual dealers. Dual 

United Audio J 

120 So. Columbus Ave., Mt. Vernon, NY 10553 
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dd. `sJ9,f 'Jew -5 vYIt 

Model AT155a/H Dual Magnet 
Stereo Cartridge pre -mounted in 
Universal tone arm head shell. 

To find out how much 
better our cartridge 
sounds, play their 

demonstration record! 
There are some very good test 

and demonstration records avail- 
able. Some are designed to show 
off the capabilities of better -than - 
average cartridges... and reveal the 
weaknesses of inferior models. 
We love them all. 

Because the tougher the 
record, the better our Dual Magnet'" 
cartridges perform. Bring on the 
most stringent test record you can 
find. Or a demanding direct -to -disc 
recording if you will. Choose the 

Audio-Technica cartridge that 
meets your cost and performance 
objectives. Then listen. 

Find out for yourself that when 
it comes to a duel between our 
cartridge and theirs...we're ready. 
Even when they choose the weapons! 

What you'll hear is the best 
kind of proof that our Dual Magnet 
design and uncompromising 
craftsmanship is one of the most 
attractive values in high fidelity. 
For their records...and yours! 
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and a resettable circuit breaker 
overload protector. All in a 
beautifully finished genuine 
walnut cabinet, at the reason - 
alle price of $350*. Other ST400 
series speakers start at $120*. 

So, if you'd like to own the 
"state-of-the-art" in speakers, 
listen to Fisher's new ST400 
series. 

Fisher components are avail- 
able at selected audio dealers or 
the audio department of your 

favorite department store. For 
the name of your nearest dealer, 
call toll -free _-800-528-6050, 
ext. 871 from anywhere in the 
U.S. (In Arizona, call toll -free 
1-955-9710, Ext. 871). 

"Manufacturer's suggested retail value. Actual 
selling price is determined solely by the 
individual Fisher dealer. 

le FISHEIt. 
The first name in high fidelity. 

WHY YOU OUGHT TO INVEST IN 
A FISHER SPEAKER SYSTEM 

ROTHER THAN SOMEBODY ELSE'S. 
Building a great speaker is 

something like buiLing 3 great 
violin. Althcugh there are many 
violin marnfacturers, the de- 
sign artistr\. and painstazing 
craftsman p of th= Stradi- 
varius won t the re uutatian as 
the world' -3 finest. 

Making : peakers, like mak- 
ing fine mi ical inytrum nts, is 
something ,:f an Mc pact science 
... even wdh today's com- 
puters. It t till takes artistry, 
craftsmanr.,:ip, ono mos- of all, 
experience -o prod.:_ce a great 
sounding speaker. 

Our ne A Studio Staniard 
ST400 ser e ¡speakers, rn3nufac- 
tured at ox modem speaker 
plant in M iroy, PE., are the 
culminati xi of everythbg 
we've leaned in producing 
hundreds c'thousands of speak- 
ers. At the _Dp of this new line is 
the ST461 -a speier ti- at criti- 
cal listene-s consis-entl,' rank 
among the two or three best 
they've e -ter heard. 

The ST -61 combines :he 
staggering 3asscapibili y of the 
15" Fisher model 15130 woofer. 
the flawlet s midrange cf two 5" 
model 50C midrarge dri ers, 
and the al ra-high defir Ilion of 
the 3" me _el 350 horn tweeter. 
Plus a pr?,_ision c-osso.'er net- 
work wit" adjustable n_idrange 
presence ad treb b:i Hance, 
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The B&W 
DM 6 
linear phase 
dynamic 
loudspeaker 
is new, 
English, 
strange -looking 

6 
(for a good reason), 
controllable, 
indestructible, 
powerful, 
If outstandingly 
good," "clean," 
natural," 

"smooth," "silky," 
has an excellent 
pedigree, 
and requires at 
least six pages 
to explain fully. 
We'd like to send 
you copies of those 
pages. Write, 
please. 

B&W 
Loudspeakers 
c/o Anglo-American Audio Co., Inc. 

P. O. Box 653 
Buffalo, N.Y. 14240 U.S.A. 

Joseph Giovanelli 

Bedroom System 
Q. 1 have added a bedroom system 

to my home stereo system. My main 
system has a spare set of tape outputs 
and I would like to connect the 
systems from the tape output of the 
main system to the AUX inputs of the 
bedroom system. Can you recom- 
mend a method? I believe that a low 
impedance transformer is required 
but I'm not quite sure as to the 
specifications. 

Also, can 1 run a stereo front 
channel pair of speakers in the same 
cable (four conduit under one shield) 
without crosstalk or loss of separation, 
or is there a cable with two pairs of 
conductors, each independently 
shielded?-Stephen M. Shirley, Sierra 
Madre, Cal. 

A. You can run a shielded cable 
from the main system to the bedroom 
system with few complications. 
However, we must first be certain that 
the tape outputs provide signal 
regardless of the setting of the Nor- 
mal/Monitor switch. Assuming that 
this is the case and the impedance is 
relatively low, about 2 or 3 kilohms, 
no transformers will be required. 
However, if the tape output circuits 
are high impedance, 10 kilohms and 
up, it would be best to use a step- 
down transformer so the impedance 
can be reduced to about 2 kilohms or 
less. In the event that a transformer is 
used there will be a loss of signal 
voltage, and you must be sure that 
there is enough voltage to drive your 
bedroom system. 

However, there are two alternatives 
to this use of step-down transformers. 
You could devise an emitter follower 
mounted at the main system through 
which you would feed the bedroom 
system, or you could use low 
capacitance cable to offset the high 
frequency losses which would 
otherwise be the case. 

Because crosstalk is not a problem, 
you could use multi -conductor cable 
with no difficulty. 

Phono Cartridge Deterioration 
Q. I would like to know it phono 

cartridges can wear out in time?- 
Adam Steiner, Livingston, N.J. 

A. Moving -coil cartridges are deli- 
cate and can develop a number of 

problems. Even so, when properly con- 
structed, you can expect years of 
trouble -free performance from such 
cartridges. Moving -magnet or variable - 
reluctance cartridges are quite rugged 
because the coils are not moved by the 
stylus and so need not be lightweight. 
Rochelle -salt or ceramic cartridges can 
fail over a period of time because of a 
gradual accumulation of moisture 
which ultimately dissolves the crystal 
element. Strain gauge cartridges, 
though rather early to be certain, ap- 
pear to be very reliable. 

Styli of any kind can either wear out 
or be damaged by misuse. 

In general, with the exception of the 
seldom used rochelle salt, today's car- 
tridges will provide, virtually, a life- 
time of service. However, when most 
cartridges do fail, it is catastrophic 
rather than a slow deterioration. 

Gauge of Speaker Wire 
Q. The owner's manual for my 

speakers recommends 20 -gauge wire 
for runs not exceeding 20 feet, 18 -gauge 
wire for runs up to 30 feet, and 16 - 
gauge for runs up to 50 feet. My 
speakers are positioned 20 and 50 feet 
from the receiver, and my dealer told 
me that 18 -gauge wire would be com- 
pletely satisfactory for both speakers. 
Am I using the correct gauge wire, or 
would you recommend using 18 -gauge 
wire for the shorter run and 16 -gauge 
wire for the longer run? Will my per- 
formance be compromised?-Robert 
Armen, Bay Village, O. 

A. It is never wrong to use wire 
gauge larger than the minimum re- 
quired. I would use 16 -gauge wire for 
both speakers; if I was installing the 
system for you I might even use 14 - 
gauge wire. The 14 -gauge wire is more 
difficult to handle than the lighter 
gauges, but I have obtained better bass 
quality by using it. The performance 
will not be compromised by the dif- 
ference in wire length as long as the 
wire gauge is great enough. 

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

AUDIO May 1978 
Enter No. 13 on Reader Service Card 
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THE MOST IMPORTANT FEATURE 
IN THESE DECKS 

IS BASED ON A TIMELESS IDEA. 

The features and speci- 
fications of TEAC decks 
have changed, but the 
timeless constant has 
been TEAC reliability. 
Every improvement 
we've mace has added 
to this relicbility. It's 
our most important 
feature. 
Every TEAC cassette 
deck from the least 
expensive to the most 
expensive is built to 
last a long, long time. 
That's been true since 
the first TEAC was 
built more than 25 
years agoi. 

A-103 Specifications: 
Wow & Flutter: 

0.10% (NAE weighted) 
Signal-to-noise ratio: 

50dB (without Dolby) 
55dB (with Dolby at IkHz) 
50dB (with Dolby over 5kHz) 

Frequency Response: 
30-14, 000Hr (Cro2/FeCr) 
30-11,000Hr. (Normal) 

Take the new A-103, 
one of the least expen- 
sive TEAC's you can buy. 

Despite its low price, 
the A-103 is manufac- 
tured to the same toler- 
ances as decks costing 
three times as much. 
And, where most decks 
have a maze of hand - 
wired switches, har- 
nesses and boards 
inside, the A-103 
boasts an innovative 
design which replaces 
all that with a single 
circuit board directly 
coupled to the front 
control panel. 

A-640 Specifications: 
Wow & Flutter: 

0.06% (NAB weigh:ed) 
Signal-to-no:se ratio: 

57dB (withou: Dolby) 
62dB (with Dolby at IkHz) 
67dB (with Dolby cver 5kHz) 

Frequency Response: 
30-16, 000Hz (Cr02: 
30-14, 000Hz (Normal) 

'Dolby is a trademark of Dolby Laboratories, Inc. 

TEAC Corporation of America 7733 Telegraph Road: Montebelo, Ca ifornia 90640 In Canada TEAC is distributed by White Electronic Development Corporation (1966) Ltd. 

TEAC's more expen- 
sive A-640 brings en- 
gineering sophistica- 
tion to a new high with 
plug-in circuit boards, 
two motors and elec- 
tronically operated 
push buttons for 
feather -touch, mainten- 
ance -free reliability. 
People who work with 
tape recorders know 

TEAC tape recorders 
work and keep on 
working. That's the 
reason people whose 
living depends on 
sound judgement, 
depend on TEAC. 
You can, too. 

TEAC. 
First. Because they last. 

-.3 
555 
ovo .an 
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Edward Tatnall Canby 

Peter Scheiber's cost -no -object 360° 
Spatial Decoder, selling for thousands, 
has been sitting in my living room for 
several months, acting transparent. 
Though it is perhaps the final decisive 
word of the SQ sort and the end of an 
era, half the time I don't even know I 

have the thing in my system. Two 
signals go in and four come out, 
variously, yet this unobtrusive rack - 
sized black box with chrome handles 
and four meters is 

the very embodi- 
ment of that ancient 
observance that an 
amplifier should be 
a wire with gain. This 
one doesn't even 
have gain, though it 
does have internal 
amps. It acts like a 

wire, period. 
And yet-as I 

discovered at last 
autumn's AES meet- 
ings in New York, 
where I attended the 
Scheiber lecture on 
this ultra -decoder, 
his device has about 
the most complex in- 
sides of anything in 
electronics short of a 

space vehicle. Pic- 
ture after picture 
was thrown onto the 
screen, diagrams 
section by section as 
we followed the signals from the dual 
input to the four-way outputs, 
Scheiber meanwhile apologetically 
remarking that he'd just have to skip 
from page 8 to 19 in his prepared text 
and then to page 25, so sorry. Some 
people are really absent-minded 
perfessers! But the message came 
over: This is an incredibly sophis- 
ticated converter of two audio chan- 
nels into four, with dozens of sensors 
(speaking non -technically) attuned at 
every point to the real demands of 
musical space and, more particularly, 
to the requirements and abilities of the 
human ear. I was duly impressed. If 
genius, as has been said, is the infinite 
capacity for taking pains, then Peter 
Scheiber has taken them. 

But first of all, Scheiber keeps em- 
phasizing, this is a device to provide 
near -absolute transparency in a most 
unlikely situation. I won't bother to 

cite the details, in the millions, but 
everything is done in the most in- 
geniously expensive manner possible 
and after plenty of listening I can 
vouch for the result ... astonishing. 
Through all those thousands of densely 
packed circuit elements the over-all 
figures come out fabulous: IM for the 
entire unit, in to out, is less than 0.05 
per cent, of which less than 0.01 per 
cent is contributed by the numerous 

op -amps in various segments of the 
signal path, this with a tactful passive, 
upper -end filter to limit the response 
to a mere 50 kHz all the way through. 
The entire machine is made up of junc- 
tion FET and IC op -amp elements and, 
naturally, the switching and controls 
are of the finest, with LEDs, click stops, 
and what have you. 

Well, of course, an even better 
transparency would be observed by 
removing the machine entirely from 
the circuit, so we must give a thought 
or two to function, of which there is 
plenty. This is an advanced parametric 
decoder based on SQ encoding, but 
with flexibility well outside of that 
system so as to suit practical condi- 
tions today. Which means "decoding" 
a million or so standard stereo record- 
ings every one of which contains large, 
if variable, amounts of useful phase - 
orientated diversity, for incipient 

directionalities and, as the sum of 
these, hall ambience of many sorts, 
both natural and synthetic. Quite aside 
from SQ, Scheiber has plenty to work 
on and, reasonably enough, he thus in- 
cludes three quite different signal 
treatments, one being the ultimate 
parametric SQ decoding, in addition to 
plain two -channel stereo and a feed - 
through for extra external sources into 
four channels. 

These alternatives 
are neither radical 
nor sensational. I 

found them soberly, 
sensibly different, 
the sort of dif- 
ference that grows 
on you quietly, with 
familiarity over a 

good stretch of time. 
The five LED color - 
coded key switches 
are marked STE, 
AMB, SYN, SQ and 
EXT, self -explaining 
more or less-but 
Scheiber adds an ex- 
cellent booklet ex- 
plaining each in 
terms of the two 
essentials, coded 
and non -coded 
recordings. What 
happens to an SQ 
disc in each play- 
back position? A 
plain stereo disc, the 

same? (Other codings are unmen- 
tioned. CD -4 of course won't do a thing 
beyond the basic stereo in its major 
channels; QS will "decode," no doubt, 
in interesting ways, though not quite 
the ways the designers of that system 
intended. Indeed, for this, the QS folks 
have their own advanced decoder 
designs, quite sophisticated ones, and 
it seems probable that they do for QS 
what the Scheiber unit does for SQ.) 

On the Scheiber unit's SYN (syn- 
thetic) position, for example, a stereo 
image is expanded spatially into a 270° 
panorama (I am quoting the Scheiber 
booklet) extending from left back 
through the front positions to right 
back. "This panoramic aural display 
permits closer observation of in- 
strumental deployment than conven- 
tional stereo playback." On the other 
hand, when an 5Q -encoded disc is 

played via SYN, there is a wholly 
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AUDIO CARDS ARE 
A GOOD DEAL FOR YOU 

If you look through AUDIO, you will find a 

lot of cards. Subscription cards, Reader 
Inquiry Cards, cards to place classified 
advertisements. 

Use them. They make your subscription (or 
the magazine you buy) a good deal. 
(Here's why. You can renew (or enter) your 
subscription by using a subscriber card. 
Makes it easy and we even pay the 
postage. 

You can use the Reader Inquiry Card to 
order information on most of the equip- 
ment advertised in AUDIO. 

You can order books at special prices. 

You can even write in praise, or complaint, 
on the Reader Feedback Card. 

Take a look at the cards. You'll have a win- 
ning hand. 

Write to us. We like to hear from you. 

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

Gentlemen: Please enter 
my subscription to AUDIO. 

Name 

Address 

City 

State Zip 

New Subscription Renewal E Payment Enclosed E Bill me 

E 3 Years-$22. 2 Years-S16. E 1 Year -59. 
E (Foreign-$28.) (Foreign-$20.) (Foreign-$11.) 
You may pay for your subscription on your credit card. 

E American Express 

Credit Card No. E Diners Club 

E Master Charge 

Card expires Bank No. 

Signature 

For office use 

May 1978 - This card expires July 31, 1978 

READER INQUIRY CARD 
ENTER NUMBERS IN BOXES BELOW 
LI A to help me make an immediate decision to purchase 

B to explore a new method or to keep my files on the subject to date 

Name 

Address 

City 

State Zip 

Are you a subscriber to AUDIO Magazine? Yes' No 

READER INTEREST 

INFORMATION 
High Fidelity Enthusiast 

2 Home Recordist 
3 D Professional Recordist 
4 Broadcast Engineer/Mgr. 
5 C Audio Service Technician 
6 D Audio Mfg. or Dealer 
7 D Other 

I have purchased the following equipment after seeing it advertised in AUDIO 

I am planning to purchase the following equipment in the next year 
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All of Audio's 1977 issues have been bound into an 
attractive and durable volume. Audio '77 gives you 
rapid "playback" of valuable audio information. 
You'll have permanent and easy access to vital facts, 
figures, outstanding reviews and articles. 
Audio '77 will serve as an up-to-date guide to help 
you become a more knowledgeable audio buff. Use it 
to improve your understanding of audio systems, 
theories and developments. Refresh your knowledge 
of speaker theory, biamplification, recording tech- 
niques, and much more. 

These outstanding volumes are deluxe bound 
in buckram -textured material for good looks 

and durability. It would make a distinc- 
tive addition to your personal library, 

an ideal gift for the discerning 
audiophile. 

Only a limited quantity 
is available. It's first 
come, first served, 

so place your 
order now. 

Order your copy today. The $23.00 price includes shipping 
and handling, U.S.A. only. For other countries: $25.00. 
Check or money order must accompany this order. 

Name 

Address 

City 

State/Zip 

Rush this coupon, with your payment, to: 
AUDIO, 401 N. Broad St., Phila., PA 19108. 
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Five years ago, Phase Linear introduced an out -of -this - 
world amplifier at a down to earth price. The Phase 

A GREAT 
Linear 400. It made history. And while the rest of the 
world played catch-up, we improved it. 

The Phase Linear 400 -Series Two Power 
Amplifier has inherited the original Phase 400's 

at hl A v Everything 
AMP 

qu 
that 

lity. 

madeCraf its predecessoranship.nd 

alue. 
one of the 

UPGREATE D 
greatest selling amplifiers in the world. 

With some significant improvements. 
Inside and out. 

Inside, we've refined our knowledge of amplifier design. It's the same high technology that's 
responsible for the awesome Dual 500 -Series Two. 

From the FET inputs with low noise/low distortion circuitry, to the individual sensitivity 
controls, the increased performance and efficiency enable the Phase 400 -Series Two to 
deliver a sonic clarity second to none in medium power applications. 

Outside, the smooth, professional styling of the gold 
anodized front panel includes an exclusive 32 -segment 
LED display that's capable of instantaneous indication of 
output activity. It incorporates a special 4 -segment LED 

clipping indicator that warns of hazardous overloads. 

Even under the most demanding conditions, a large 
extruded aluminum heat sink assembly maintains adequate 

cooling for the 400 -Series Two. 

Other built-in protection systems include electronic energy limiters that prevent the possibility 
of damage to the speakers or amplifier from overloads. And independent fusing of the power 
supply for the prevention of any potentially damaging effects caused by short circuits. 

This is only an ad. There's only so much we can tell you in this ad. To fully appreciate the 
400 -Series Two, we recommend a visit to your authorized Phase Linear dealer. 

SPECIFICATIONS: OUTPUT POWER: 210 WATTS, MIN RMS PER CHANNEL 20Hz-20kHz INTO 8 OHMS, 
WITH NO MORE THAN 0.09% TOTAL HARMONIC DISTORTION, CONTINUOUS POWER PER CHANNEL 
AT 1000Hz WITH NO MORE THAN 0.09% TOTAL HARMONIC DISTORTION: 8 OHMS -260 WATTS, 

4 OHMS -360 WATTS, INTERMODULATION DISTORTION: 0.09% Max (60Hz: 7kHz-4:1), DAMPING 
FACTOR: 1000:1 Min, RESIDUAL NOISE: 120uV (IHF`A"), SIGNAL TO NOISE RATIO: 110dB (IHF"A"), 
WEIGHT: 35 lbs. (16 kgs), DIMENSIONS: 19"x7"x10" (48.3cmx17.8cmx25.4cm). 
Optionally available in E.I.A. standard rack -mount 
configuration. OPTIONAL 
ACCESSORIES: Solid 
Oak or Walnut side 
panels. 

iabfecZbiete/ie 
THE POWERFUL DIFFERENCE 

Phase Linear Corporation/20121 - 48th Avenue West/Lynnwood, Washington 98036 
Made in U.S.A. Distributed in Canada by H. Roy Gray Ltd. and in Australia by Megasound Pty. Ltd. 
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Stylift ... an 
uplifting idea. 

No more dropped tonearms, damaged 
cartridges and records. It's the Stylift - 
a revolutionary new device that 
automatically lifts the tonearm off the 
record surface at the end of play. 
Designed especially for manual 
turntables 
Stylift is a unique mechanical device 
that uses no magnets, solenoids or 
photoelectric devices. The precision 
device is absolutely maintenance -free - 
no wiring is necessary and mounting 
the Stylift is simple and easy. 
Stylift easily lifts tonearms tracking up 
to two grams and even has a special 
counterweight attachment for heavier 
tracking tonearms. 
Stylift is 
made of 
polished 
chromium 
steel (no 
plastic) 
and will 
provide 
years of 
trouble -free 
"protection" and convenience for your 
tonearm and cartridge. 
Order Now 
To order your Stylift, enclose a check or 
money order (NO CASH PLEASE) for 
$19.95 for each Stylift desired, plus 
$1.50 for postage and handling. 
(California residents: add 6% for sales 
tax.) Use the attached coupon. 
Please allow three to four weeks for 
delivery of your Stylift. 
SATISFACTION GUARANTEED. If 
not completely satisfied, return within 
10 days. 
Stylift is distributed by AudioSource, 
Foster City, California. 

AudioSource 
1185 Chess Drive Monitor Audio 
Foster City, Calif. 94404 In Canada: 

Edon Acoustics Ltd. 

Please send Stylift(s) for $19.95 each. Total 

Add postage and handling of $1.50 (each). $1.50 

(California Residents: add 6% sales tax.) 

TOTAL 

I enclose check_ or money order 

Charge my Bankamericard - Visa _ Mastercharge 

Card No Expires 

Signed 
Mail Stylift(s) to: 
Name 

Address 

City State Zip 
Place this coupon in an envelope along with your remittance 
and mail to: AudioSource, 1185 Chess Drive, Foster City, 
Calif. 94404. Orders received will be processed immediately; 

Lhowever, please allow three to four weeks for delivery. 

freakish sonic dispersal-the front 
center and the back center stay in 
place, but the corner sounds are inter- 
changed in space. All of this cor- 
responds very nicely with the sound I 

have actually experienced; SYN is the 
bold, semi -sensational option among 
those Scheiber offers. I often use it 
because it throws more sound into the 
back speakers, which are nearer to my 
kitchen work place. Why not? Any- 
thing that sounds good is good. 

Then there is AMB, for ambience. 
This is primarily a sober and very 
useful treatment for stereo discs, not 
sensational but definitely expanding 
their built-in characteristics; direct 
sounds remain localized in front, quite 
reliably, while reverberant information 
is directed more to the sides and back, 
for an enhanced hall effect. As 
Scheiber points out, the AMB effects 
vary widely with the recordings, since 
there is no precise coding involved and 
a vast variety of ambient material 
(variously delayed in phase) is found 
from one record to another. AMB, 
however, has another usefulness. It is 

an alternative to the SQ position for 
encoded discs, offering a more con- 
servative, up -front effect for those SQ 
records which have a pronounced "sur- 
round" encoding, putting the musical 
instruments, as Scheiber says, "back 
on the stage" where they presumably 
belong in a well -ordered musical 
world. If you really don't want the 
trumpets in back of you and strings in 
front, then this AMB is good. 

Traditional Ambience 
In some personal correspondence 

with Scheiber, I have gathered that he 
is distinctly disillusioned with sur- 
round -sound classical music, all the 
way around-or perhaps pop music, 
for that matter. After all, the man 
began as a professional musician, a 
bassoonist. A yen for the traditional 
sound, orientated towards a frontal 
focus, would be no more than natural 
for him, though perhaps many of our 
more experimental recordists will not 
agree. As for myself, I go along with 
him provisionally; in the long run I do 
find it easier to listen to music where 
music ought to be, and that is not 
behind the ears. What belongs back 
there is ambience-important enough. 
So a device which can, at will, provide 
frontal music with good backside 
ambience out of records of any sort 
that are "too much" surround style is 
bound to be a good tool in home fi. 

As for the most essential (maybe) 
position, the Scheiber decoder's SQ 
circuitry, indicated with a bright red 
LED, it puts the sounds where the SQ 
recording engineers intended, perhaps 
more specifically and precisely than 

any decoder has done before. I remem- 
ber, some years back, watching meters 
in CBS's parametric decoder, never put 
into commercial public distribution. 
(Predictably, the system was too ex- 
pensive.) Amazing. Decode a signal to 
right back, and that meter went 
straight up to 0 dB, while the other 
three meters never so much as moved 
at all. Scheiber gets 35 -dB separation 
and -a thing that has long bothered 
me in theory-this does NOT depend 
on a one -corner -only signal. The para- 
metric circuitry allows for functional 
independence in four directions and 
points between. Moreover, the circuit 
localization is "20 times as fast" as 
earlier decoders, which still operated 
within the ear's "fusion" time. 

In other words, we have here just 
about the ultimate degree of four-way 
separation out of two coded signals. It 
is not, we must remember, an objective 
100 per cent discrete separation. But it 
comes far closer to that ideal than 
anyone might have imagined seven or 
eight years ago, when Peter Scheiber 
was the first to introduce the "matrix" 
concept of spatial sound distribution 
from two -channel sources. 

Today being today, I myself have 
been using the Scheiber almost ex- 
clusively for standard stereo discs, 
non -encoded. What else? But I cannot 
and will not now try to get along 
without at least four channels and I 

will not revert under any circum- 
stances to one-sided stereo, if there is 
any way I can avoid same. If there had 
never been an SQ or QS or CD -4 disc, I 

would feel the same. Indeed, I 

sometimes wish that quadraphonics 
had never been launched-but had 
managed somehow to donate the ac- 
cumulated knowhow to our recording 
art! That being a contradiction, I can 
only say that a decoder like the 
Scheiber contributes so much to stereo 
listening, so easily, that I, for one, 
could not survive without the things it 
does. When the Scheiber goes back to 
its designer, I will revert to one or 
another of the earlier decode/enhance 
devices I still have on hand. 

Prior to writing this, I dug out a pile 
of SQ discs. I have quantities of pop 
SQ (I received most of them), and they 
make a more decisive test of a system 
than most classical recordings. I have 
always been disturbed by the matrix 
tendency towards blurring and in- 
decisiveness as between spatial 
sources, most particularly that dense 
feeling of mono, overhead, that results 
from too much overlap in the not -very 
discrete four channels. True ambience 
is never mono, always a subtle com- 
posite of differing reflections. To the 
extent that there is a mono redun- 
dancy from the four speakers of a sur - 
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Where superior technology mares the musical 
difference: Sansui's new DC integrated 
amplifier and matching tuner. 

SmSJÍ is proud tc introduce the new AU -717 DC 
i - Eçratec amplifier anc matc-ting TU -717 tuner, cesigned 
fis iocr greatest listening pleasure. We are p-oud of the 
a perlative specificatiors that our sophistica-ed research 
has achieved. The finest available at any price, 

Bu -the best spe alone don't always mean hefines- 
r-uic -epDduction. Anc so we are proud that our p-ec ision 
engineerirg and superior circui`ry design create pure and 
b it Tartly clean tonal gtnlity that's distinctly super or 

Linen to what we offer: Frequency response of he 
AJ-717 from main in, 0Hz to 203:Hz (+0dB, -.3dB), (the 
Nicest of Irry DC integrated amplifier availcble), gives 
yon sharp clean transients and greatly reduced phase 
st -if- p-oblms. Total harmonic cistorfion is astouncingly 
Iran._ less ti- an 0.025%, frcrn 10-23,000Hz. 85 watts/channel 
rir. ?MS, both channel; driver into 8 ohms. 

Dual independent power supplies provide traest 
stereo sep aration and a large power reservoir For uncol- 
°bed phor-o reproduction equalization is within ±O.2dB(20- 
20, JOCHz, extended RIA a curve). And the calibrated - 

a, 

(LL_tZLL 

Maw 

imm 
-Pee 

.44.2s 

aitenua-.7 evel control guarantees volume precision. 
The matchi ng TU -717 tore' features dual IF band- 

wic-h ID et you ;elect for lowest d stortion (0.07% mono, 
stereo) or maximum seectiiity (80d=). S/N is 

excelwerr: 80dB mono, 77dB sterea. 
h addition, the AIJ/TL 717's are elegantly styled, 

otfe r_ck mounting adaptors cni are most attractively 
priced LEEss than S450- for the ALI 717 and ess than .$320' 
fcr -eTi-7' 7. 

Lsen to these bril iant nee+, compo-tents at your 
franchsed 3cnsu dealer today. 'hen you near the new 
Sari JTU-71[7 s you will never again want to settle 
fcr ess Char the best. 

Eansu . A mole new world of musical pleasure. 
'.Aprxmirnde natio aly advertsedvalue The actua retail price 
wi I Le b-4 he inchJcval dec let at his ojtbn. 

ape Pta..... 

1161,11 - 

SANSUI ELECTRONICS CORP. 
Woodsde, Nee York 11377 Gardena. Californ a 92,247 
SANSU ELECT1 C CO., LTD., Tdryo, {apor 
SANSU AUDIC EUROPE S.A., Antwerp, -Belgium h Canada=led oric Distrbutors. 

Eater Mo. 43 o- Reader Service Card 

Copy 
off 

ww. .2 
s2.t 
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QUIETONE 
you can hear it working 
At last, a record treatment that's effective for weeks! No need to 
treat or brush records each time they are played. A quick spray of 
QUIETONE, the environmentally safe aerosol that neutralizes 
static charges, provides carefully measured stylus lubrication and 
removes surface deposits with a specially developed solvent 
totally safe for records. 
Most clicks and pops disappear. Annoying record hiss is reduced. 
Highs come through smoother and cleaner - low end tracking 
improves. Stylii and record surface alike are protected by the 
lubrication property of QUIETONE, which promotes lower 
stylusigroove friction. 
And QUIETONE is extremely economical. Selling for less than 
$7.00 a single aerosol will treat up to 100 sides. QUIETONE is 

safe- is totally dry to the touch yet record protection remains and 
static charges stay neutralized. 
QUIETONE -the second generation in record care - is sold with a 

money -back guarantee. Quietone works - hear for yourself the 
improvement it can bring to your records. Available at leading 
stereo and record shops or write for details. 

uuit uNL 
pUIEToNE QUIETONE 

V 
puIETpÑÉ 
puiE _.. 
Q 

record preservative 

tls tic lubricant 
HAMMOND INDUSTRIES INC 
155 Michael Drive, Syosset, New York 11791 
Telephone (516) 364-1900 

Enter No. 20 on Reader Service Card 

iThinlosh CATALOG 
nd FM DIRECTORY 

Get all the newest and latest information on the new McIntosh Sol- 
id State equipment in the McIntosh catalog. In addition you will 
receive an FM station directory that covers all of North America. 

MX 113 
FM/FM STEREO - AM TUNER AND PREAMPLIFIER 

SEND 

TODAY! 
I Dept.l 

McIntosh Laboratory, Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904 

NAME 

CITY STATE ZIP 

ADDR ESS 

round system, the magic effect of real 
ambience is damaged or destroyed. 
(And yet it can be synthetically sim- 
ulated, as we know!) I have rarely 
heard really free ambience from a 

matrix recording. Too often, I hear that 
dense, closed -in effect that is the un- 
wanted summation of too much mono. 
It can be in the decoder, the record 
itself, or even in the "original" 
sound-when that sound is given the 
synthetic reverb treatment. 

So I tried a brace of pop records, 
just to see. The first (nameless) was 
most discouraging. Scheiber or no, the 
effect was unimpressive, with no more 
than stereo -style front separation, a 

vague mumbling from the back 
speakers and a distinctly oppressive 
mono compression of space. No real 
ambience spread, no real surround 
sources. Was Scheiber a lot of hot air? 
I tried another, and it was worse. Ugh. 
Then a third-and suddenly, space 
opened up and spread out! I assure 
you, I let out a sigh of relief. I was 
rooting for Scheiber. The problem, and 
no two ways about it, was in the re- 
cordings. 

I do not know the ins and outs of 
how SQ worked during those intense 
times when four-way recordings were 
being made separately from stereo, in 
the mixdown and, sometimes, in the 
original microphoning too. All I can 
say now is that entirely too many of 
the pop records I have tried seem to 
me to be unimpressive in the decoding 
via this sophisticated ultimate de- 
coder. Am I digging up skeletons? No, 
because all of a sudden-a good job, 
and Scheiber is vindicated! The old 
becomes new. As they say, better than 
ever. The mono density is gone, space 
is big and free, instruments are easily 
set out here and there. Good stuff. As a 

teaser, here are two: Dave Mason Split 
Coconut, Columbia PCQ 33698. The 
Manhattans It Feels So Good, Colum- 
bia PCQ 34450. Look in your dealer's 
back closet; he has 'em. 

The Scheiber Spatial Decoder has a 
few minor eccentricities-why expand 
on them? Its four meters are heavily 
weighted and slow moving, which an- 
noys me, an old meter reader who 
"reads VU" and likes to see the 
needles dance. It has no adequate all- 
mono setting with which to balance 
sound levels in front and back 
speakers (the meters read "line out" re- 
gardless of amp volume). Minor 
quibbling. If you want the very best 
and state of the art in this important 
and enduring area of "passive" en- 
hancement of the two -channel record- 
ing, and if your equipment is up to its 
quality, then the Scheiber is definitely 
for you. One thing's for sure. It will 
never be your weakest link. A 

If you are in a hurry for your catalog please send the coupon to McIntosh. 
For non rush service send the Reader Service Card to the magazine. 

Enter No. 28 on Reader Service Card 
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Take a look at 
what's taking the 
industry by storm. The 
Back Electret, another 
giant step forward from 
Sony. 

Never before has 
it been possible for thin 
polyester film to be 
used in electret con- 
denser microphones. 
That's because polyes- 
ter film, acknowledged as the best 
material for microphone dia- 
phragms, just can't hold a static 
charge for a long duration. 

But Sony's engineers have 
made the impossible, possible. 
They've found a way to adhere the 
electret material directly to the 
back plate of the microphone. By 
thus putting the charge on the 
back plate, we are able to use 
polyester film in the diaphragm. 

The result will be obvious to 
your ears. Clearly superior sound 
quality, without particular color - 

CASE DIAPHRAGM 

ELECTRET 
FILM DIAPHRAGM I//iswi I RING 

SPACER 

BACK PLATE 

ACOUSTIC :/\111.\;:: \\\1\\ RESISTER 

RESISTER 
FRAME 111111º1.1 

111111 

leei 
!1.11.1.l 

LOCK RING 

ACOUSTIC 
PHASE 

CIRCUIT OUTPUT 
TERMINAL 

ation in the upper frequency 
range. The low mass diaphragm 
means better transient charac- 
teristics over the entire frequency 
range. 

You can find the Back Elec- 
tret in four Sony microphones: 
ECM -56F $220; ECM -65F $210; 
ECM -33F $165; and ECM -23F 
$100. 

But you don't have to look 
at Back Electrets to see why Sony 
is ahead. 
NO MATTER WHAT KIND OF MIKE 
YOU NEED TO GET, WE'VE GOT IT 

Sony's micro- 
phone line is thoroughly 
complete. It ranges 
from professional con- 
denser to semi-profes- 
sional to microphones 
for public address, 
vocalists, and outdoor 
use. There's omni and 
uni -directional. And we 
think it's big of us to 
make sophisticated 

miniatures. 
And all microphones are 

available with Phantom Power, 
battery operated, or both. 

So if you need something to 
talk into, it makes a lot of sense to 
talk to Sony. Write to Sony, 714 
Fifth Avenue, Dept. TK, New York, 
NY 10019. 

SONY 
© 1978 Sony Corp. of America. Sony, 9 W. 57 St., N.Y., N.Y. 10019. SONY is a trademark of Sony Corp. Enter No. 47 on Reader Service Card 
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These 
AudioDealers 
care as much 
about 

*your 
cts you do! 

That's right, these very select audio 
dealers have bought the only professionally 
recognized, permanently installed, wet or dry 
record cleaning machines in the world. Our 
machines have been used by broadcast 
professionals world-wide since 1968. Now, our 
dealers have installed these machines as a 
service to their valued customers. 

Of course, the technology is secret. 
Grease, hardened sludge and embedded grit, 
loosened by a special solution and the 
cleaning brush, are removed by the suction 
arm. The record is left dry, 
clean and free of all 
chemicals. 

So, don't just 
complain 
about those 
ticks and 
pops caused 
by dirty rec- 
ords. See if 
one of the 
dealers listed 
below can't 
get rid of them 
for you. It only takes 
about 11/2 minutes each 

16 side and costs a dollar or 
less per record (includes special 
static -free jacket). 

Most dealers will also be able to show 
you two other Keith Monks record care prod- 
ucts you can install yourself. Ask him about 
our Record Sweeper... the one that has a spe- 
cial non-ferrous static conductor built in. Or, 
our Leveling Kit...the turntable pads that 
both level and damp the turntable against 
loudspeaker feedback. 

Audio By 2imet 
Roslyn, N y 

1516) 6210138 

Audio Climax 
Metarle, Louisiana 
15041455-4434 

Electronic Workshop 
N VC,NY 
(212i GR3 0140 

Once Electronics 
Pensacola, Fla. 

19041 434 2481 

Cordon Electronics 
Syracuse, N V 

(315) 446.9440 

Jensen's Stereo Shop 
Burnsville, Minn 
1612)8903517 

Jonas Miller Sound 
Beverly Hills, Ca 
1213) 659-1707 

Lawrence Stereo 
Bermingham, Ala 
12051933 0 330 

Mission Bay Audio 
San Diego, Ca 
(714) 270-9350 

Pro Musica 
Urbana, ill 
12171 384-5415 

Specialized Sound 
Audio Consultants 
Louisville, Kentucky 
150214588859 

Stereo Components 
Munster, Indiana 
12191836 8840 

Stereo Workshop 
Richfield, Conn 
12031438 925 5 

Woodland Stereo 
Woodland Hills, Ca 
12131 348-9244 

Audio Reproduction 
Blacksburg, Ua 
7031552 6850 

Definitive Systems 
Newport, R 

1401i 847-5740 

Eardrum of New England 
Burlington, Mass. 
16171273-1105 

Hl Fl Hutch 
Temple Terrace, Fla 
(8131985-7144 

innovative Audio 
Brooklyn, N Y 

(212) 596-0888 
Lyric HI Fl 
White Plains, N V 

(914 949-7500 

New England Music Co. 
Portland, Maine 
(207) 772-2869 

Sound Mill 
Mt. KI5CO, N Y 

1914) 241-1230 

Sound Components 
Coral cables, Fla 
(309 446-1659 

Stereo Unlimited 
La Mesa, Ca 
17141466 0505 

Take 5 Audio 
New Haven, Conn. 
(2031777-1750 

SEIT" monKs 
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42 Tiffany Place, Brooklyn, New York, 11231 

12121596-3460 

Herman Burstein ide 
Dolby Addition 

Q. 1 have a Sony tape deck which 1 

like very much, except that I have a 

severe signal-to-noise problem with it. I 

have been thinking about buying a new 
deck in the $500.00 range. On the other 
hand, I was wondering whether I can 
use a Dolby noise reduction system 
with my present deck?- Philip Semeca, 
Astoria, N.Y. 

A. The Dolby units can achieve ap- 
preciable noise reduction, particularly 
when used with tape machines produc- 
ing a good deal of noise. However, you 
might find that by the time you add the 
cost of a good Dolby unit to your 
system, you haven't spent much less 
than if you had bought a top-flight 
deck to begin with. 

Tone Controls in Recording 
Q. Why don't the tone controls 

affect my tape deck while recording? 
Can the circuit be changed so these 
controls can be used?-Aaron Holley, 
Pacifica, Cal. 

A. A receiver or amplifier is so 
constructed that the feed to the input 
of tape recorders connected to it 
occurs at a point in the circuit before 
the volume and tone controls, con- 
sequently these controls cannot affect 
the recording. 

The output of the recorder, 
however, feeds into the equipment just 
before the volume and tone controls, 
thus the playback has both the volume 
and tone controls available for use by 
the listener. The idea behind this is that 
the listener should make tape record- 
ings which are flat, and any alterations 
to the sound of these tapes should be 
made during playback only. 

The simplest way by which one can 
alter the frequency response prior to 
taping is to introduce a graphic 
equalizer between the amplifier Tape 
Out jacks and the input of the 
recorder. 

Minimizing Print -Through 
Q. Some time ago you stated that 

one can minimize print -through by not 
recording at excessively high levels and 

by rewinding the tape prior to playing 
it. I was under the impression that the 
higher the recording level, then the 
lower the background noise of the tape. 
Could you please enlighten me on this 
point? -Michael Cinelli, Scarsdale, 
N.Y. 

A. Recording at a high level results 
in a high ratio between the audio 
signal and noise due to the tape and 
tape machine electronics. Also, a high 
level signal on the tape tends to 
magnetize the adjacent layers of tape 
on the reel which results in a low ratio 
between the audio signal and the print - 
through signal (sound of the adjacent 
layers). 

Recorder Mike Matching 
Q. I own a Roberts 17258L reel and 

cartridge recorder, and when I wanted 
better microphones I purchased the 
Sony ECM198 condenser microphones. 
After purchasing them I found out that 
my set calls for high -impedance mikes, 
whereas the Sony ones are low im- 
pedance. Somebody suggested that I 

buy preamps which I did. Am I getting 
full benefit out of the microphones 
with the use of the preamp?-Charles 
Keoseian, Fitchburg, Mass. 

A. To adapt a low -impedance 
microphone to a high -impedance in- 
put, one customarily uses a matching 
transformer, which can either be ob- 
tained from the microphone manufac- 
turer or he can recommend one. You 
can also use a preamp of the type 
made for phono pickups and tape 
heads, but this may require removal of 
the equalization network for phono 
and tape, or the unit may have a switch 
for bypassing the equalization circuit 
so it can be used with the microphone. 
However, the preamp may add ap- 
preciable noise and is not a desirable 
way of matching a low -impedance 
mike to a high -impedance input. 

If you have a problem or question on tape recording, 
write to Mr. Herman Burstein al AUDIO, 401 North Broad 
Street, Philadelphia, Pa. 19108. All letters are answered. 
Please enclose a stamped, sell -addressed envelope. 
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It"shardtofìnda 
X1,000 tape deck that doesn't 
use Maxell. 

Or a$100 tape deck that 
should nt. 

If you spent $1000 on a tape 
de:k, you'd be concerned with 
hearing every bit of scund it 

co'w d pr3duce. 
Tha-s W- y' owners , 

of -he we r I d's best tape 
decks use Maxell more 
then any o per brand. 

But if yoi..'re like 
most people, you don'- ov..n 

the best -Naze deck in We world 
and you're oroeably rot using 
Mcxell. And chances ore, you're ic't 
hearing every bit of sound your -ape 
deck is capab e of producing. 

/hate./e- you spent for your tape 
deck. it's 3 wcste not to gel the most 

t7IESXBlI 90 1U.tt+t c.1-Fs üNtl3Fil. \tst } 

t1 '11ilFi _ 

Dut of it. So spend a little rrore 
and bLy ,Noxell. 

Waxen. I. l'ou can think cf u.. as 

experEi.'e tape. Or the checpe..t way r 
the word tc get a bette¡ soundinc rster-i. 
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Bert Whyte the ne 
On any given Sunday, you can look 

at the "entertainment" or "cultural" 
sections of newspapers across the 
country, and you will see page after 
page of advertisements for the sale of 
audio equipment, or "stereo," to use 
their catch-all terminology. For the 
most part, what is advertised are 
"beginners packages," which consist 
of low- to medium -powered receivers 
from such well-known manufacturers 
as Pioneer, Kenwood, Sansui, Marantz, 
Harman-Kardon, Sony, Technics, etc.; 
low -end models of turntables from the 
likes of BIC, Garrard, Dual, BSR, 
Technics, etc., and magnetic phono 
cartridges from Pickering, Stanton, 
Shure, Empire, etc. The packages are 
completed with loudspeakers, which 
may be low -end models from the full - 
line manufacturers themselves, or 
from Advent, AR, KLH, JBL, or the 

18 "private label" speakers of a particular 
retailer. Most of the packages are at- 
tractively low-priced at less than the 
cost of the individual components. 
Generally, whatever combination of 
components a store puts together gives 
the customer a fairly well-balanced 
stereo system at that particular level 
of quality. It must be said, however, 
that far too often the low price of the 
package is achieved by the inclusion 
of the "private label" speakers, many 
of which are of extremely poor quality. 

Allowing for that unfortunate situa- 
tion, in a world of shrinking values, 
shoddy merchandise, almost non-exis- 
tent quality control, and indifferent 
service, these stereo packages repre- 
sent a level of quality and integrity of 
fabrication that makes them an in- 
credible bargain in today's market. For 
an average of $500.00, these stereo 
systems offer low levels of distortion 
and other performance specifications 
well beyond what was available for 
twice the money just 10 years ago. 
That, in itself, is quite unique in this in- 
flationary world. 

The point I am making is that for a 

relatively modest outlay, even the 
fledgling stereo enthusiast gets a 

system of remarkably good quality. A 
good many people are content with 
the quality of this kind of system and 
do not have that personal commitment 

to music to justify expansion of their 
system beyond this level. Fortunately 
for the hi-fi industry, quite a number of 
people have become "smitten" with 
the audio "virus," and it is remarkable 
how quickly they develop a consid- 
erable degree of aural discrimination. 
Their growing sophistication usually 
manifests itself in an awareness of the 
sonic deficiencies of their loudspeak- 
ers. So they hie themselves to their 
local audio emporium, resolutely plow 
through a myriad of AFB speaker com- 
parisons, and ultimately bring home 
some better sounding loudspeakers. 
For a while, they revel in the superior 
sound the new speakers afford, only to 
discover discrepencies in the new 
speakers or anomalies in the rest of the 
system revealed by the new speakers 
... or a combination of both! Thus, the 
cycle begins all over again, as it has 
since the dawn of hi-fi; that is how 
audiophiles are born, and that is why 
we have today's huge audio compo- 
nent market with all of its infinite 
permutations. 

The audio component market is 

unique in that it has a broad base of 
relatively good -quality stereo systems, 
plus a fairly substantial percentage of 
the market which is continually up- 
grading the quality levels of their 
systems. Needless to say, whatever the 
quality level of the stereo systems, the 
raison d'etre for these systems is the en- 
joyment and appreciation of music, 
and this is largely done through the 
medium of phonograph records, plus 
pre-recorded cassettes, cartridges, and 
open -reel tapes. Very early on in his in- 
volvement with these various types of 
"software," the discerning audiophile 
learns that he must embark on a never- 
ending quest for high -quality, techni- 
cally superior records and tapes that 
will do justice to the stereo system he 
has assembled. As everyone knows, 
this can be a maddening and highly 
frustrating experience. Let us take a 

look at the "state of the software" in 
today's market. 

Software Synopsis 
In any discussion about the quality 

of the modern long-playing phono- 
graph record, a distinction must be 

made between the physical charac- 
teristics of the record, i.e. does it ex- 
hibit dish warp, pinch warp, or any 
other kind of warp ... is the record ec- 
centric, causing wow ... is the record 
"hissy," full of "pops" and "ticks" ... 
are the surfaces "grainy" and cause a 

continual "crackling" sound, etc. ... 
and what are the sonic characteristics 
of the recording itself? Does the re- 
cording have full -spectrum frequency 
response ... wide dynamic range ... 
good signal-to-noise ratio ... clarity, 
brilliance, and good transient response 
... good instrumental and musical 
balances ... is the acoustic perspec- 
tive proper for the particular type of 
music? A further distinction must be 
made between pop and classical re- 
cordings- In fact, for the purposes of 
this discussion, I am really relating the 
subject of recording quality to the 
classical genre. Pop recordings cer- 
tainly do suffer from the physical de- 
fects outlined above, but the quality of 
their recorded sound is subject to so 
many variables, the sound itself is a 
contrived product ... really an "art 
form" unto itself, and the music usu- 
ally is of such a transitory nature, that 
the quality per se cannot be related to 
some "idealized" standard. Quite the 
contrary is true with classical record- 
ings, which of course do have an "ideal 
standard" ... the live concert hall 
sound. For comparative purposes, I 

will restrict my discussion to classical, 
large-scale recordings. As a rule, the 
major American record companies re- 
cord their orchestras via the multi- 
track/multi-mike technique. Now 
please don't get me wrong ... I don't 
condemn this technique out of hand 
... I've heard some fine recordings 
made with this method. But, in the 
opinion of many people, this type of 
recording is too contrived and arti- 
ficial. One of the principal complaints 
is that the recordings lack depth ... in- 
struments sound like they are strung 
on a line across the stage ... the 
acoustic perspective is fore -shortened, 
there is artificial "spotlighting" of 
various instruments, wherein they 
sound larger than life ... for example, 
a clarinet or oboe producing more 
sound than the entire orchestra. There 
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Better stereo records are the result 
of better playback pick-ups 

EXPANDE© 
CONTACT AFEA 
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Stanton Ma.^naics, /nc.. 1977 Scanning Electron Beam Microscope photo of Stereohedron Stylus. 
2000 times magnification. Brackets point out wider contact area. 

Enter the New Professional 
Calibration Standard,Stanton's 8815 

Mike Reese of the famous Mastering Lab in Los Angeles 
says: "while maintain ng the Calibration Standard, the 8818 
sets new levels for tracking and high frequency response. It's 
an audible improvement. We use the 8815 exclusively for 
calibration and evaluation in our operation'" 

The recording engineer can only produce a product as good as his 
ability to analyze it. Such analysis is best accomplished through the use 
of a playback pick-up. Hence, better records are the result of better 
playback pick-up. Naturally, a calibrated pick-up is essential. 

There is an additional dimension to Stanton's new Professional Cal- 
ibration Standard cartridges. They are designed for maximum record 
protection. This requires a brand new tip shape, the Stereohedron®, 
which was developed for not only better sound characteristics but also 
the gentlest possible treatment of the record groove. This cartridge pos- 
sesses a revolutionary new magnet made of an exotic rare earth com- 
pound which, because of its enormous power, is 
far smaller than ordinary magnets. 

Stanton guarantees each 881S to meet the 
specifications within exacting limits. The most 
meaningful warranty possible, individual calibra- 
tion test results, come packed with each unit. 

Whether your usage involves recording, broad- 
casting or home entertainment, your choice 
should be the choice of the professionals... the 
STANTON 881S. graN 1 Vl 1 

For further information write to Stanton Magnetics, Terminal Drive, Plainview, New York 11803 

Enter No.. 48 on Reader Service Card 
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is another problem inherent in the 
multi -mike technique in that, by the 
nature of the pickup, cardioid-pattern 
mikes must be used and they have a 
tendency to start rolling off early in 
the bass spectrum, usually having little 
response below 40-45 Hz. While there 
isn't too much musical energy at those 
frequencies, there are circumstances 
when this could be detrimental. 

Multi-Miking 
It should be understood there are 

several variations on the multi -mike 
technique, and I suppose some of 
these variations shouldn't be called 
"multi -mike" in the strictest sense of 
the word. For example, Marc Aubort of 
Elite Recording generally uses two 
omnidirectional microphones to pick 
up better than 95 per cent of the 
musical information, with a minimum 
of other mikes to "touch up" sections 
of the orchestra or specific in- 
struments. No recording hall is perfect, 
and Marc uses the "touch-up" mikes 
when the score indicates certain in- 
struments are not of sufficient ampli- 
tude in the overall recording. With his 
technique, Marc produces recordings 
of outstanding realism. Another suc- 
cessful practitioner of the multi -mike 
technique is Bob Auger, who operates 
out of London, and his fine work can 
be heard on the Unicorn and other 
labels. Bob uses more of the "tradi- 
tional" multi -mike technique, in- 
cluding use of an 8 -track recorder, but 
he pays very close attention to the 
avoidance of instrumental spotlight- 
ing. It may surprise many of you, who 
equate DGG, Philips, and London/ 
Decca sound with "purist" minimum - 
number -of -mikes technique, that they 
quite often use some variation on the 
multi -mike technique, according to the 
acoustic characteristics of a particular 
hall. For recordings made with the 
"purist" minimum -number -of -mikes 
technique, the companies most often 
opting for this are EMI -HMV in 
England and German Electrola. The 
recordings made this way have a very 
natural acoustic perspective, devoid 
of any spotlighting. The sense of or- 
chestral depth is splendidly achieved 
and instrumental positioning is very 
accurate, while bass response is very 
extended and has great power without 
being obtrusive in perspective. Un- 
fortunately, these recordings are 
released in this country (at least the 
EMI/HMV) through Angel Records, and 
far too often they have different equal- 
ization and other parameters when re - 
mastered from the original tapes, so 
many of the desirable attributes of the 
original recordings are missing. 

The answer to this is that you must 

buy the EMI/HMV recordings, and they 
are not easy to come by. A fair stock of 
them are carried by the King Karol 
record store in New York and by Rose's 
in Chicago. Without question, Philips 
produces records with the most con- 
sistently quiet surfaces, and they prove 
beyond any doubt that it can be done! 
On an overall basis, I must sadly report 
that one is forced to turn to imported 
recordings for the most consistently 
satisfying and realistic sound and for 
records with the least number of 
physical blemishes. 

Those who hunger for new quadra- 
phonic recordings will get little en- 
couragement from the CD -4 camp, 
which is at a very low ebb at the mo- 
ment, with just an occasional release 
from RCA. There is also a reduced 
release program of SQ from Columbia. 
Here again you must turn to the im- 
ports, especially EMI and HMV, which 
have an evergrowing catalog of 
classical SQ recordings, mostly of the 
ambient variety, and the examples I 

have heard have been superb. 
As to direct disc recordings ... yes, 

they are the highest quality sound you 
can buy ... but by no means all of 
them. Direct disc recording is not a 
panacea for all recording ills. In fact, 
the direct disc medium is so revealing 
that many sonic deficiencies are glar- 
ingly spotlighted. In many I have lis- 
tened to, I can hear distortions due to 
mikes and recording consoles, and 
high frequency distortion from the 
tendency to pile on as much level as 
possible on the record, up to and in- 
cluding overcutting! 

As to the tape mediums, the quality 
picture here is somewhat different 
from the discs, since it is a matter of 
duplicating existing sound qualities 
with a minimum of operational dif- 
ficulties. Nonetheless, compression is 

often used, along with weird equaliza- 
tion in American cassettes, with lamen- 
table results. Cassettes from DGG, 
Philips, and London/Decca have ap- 
proached their counterpart discs in 
quality and are of consistently good 
processing. Open -reel tape is making a 
dramatic comeback with the superb 
processing by Barclay -Crocker in New 
York, with staples from the Musical 
Heritage Society, Vanguard, Desmar, 
Unicorn, and other labels, while 
Stereotape in Los Angeles is a bit 
variable in its output from the RCA, 
DGG, and London catalogs, but never- 
theless has many fine sounding ex- 
amples. 

In summing up, high -quality record- 
ings are made with many different 
techniques ... you've got to pick and 
choose ... and in this context, the 
pickings are best among the imports. Q 
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We're rather well-known for our 
expensive amplifiers and tuners. 
Now we'd like to be known for our 

less expensive ones. 

When LUX Audio products were introduced to 
the U.S. in late 1975, we had already played a 
leading role in Japan electronics for more than five 
decades. And our audio components had enjoyed 
an enthusiastic following in Asia and Europe for 
many years. 

Thus, unlike the typical "new" brand, LUX had 
available a wide array of integrated and power 
amplifiers, preamplifiers and tuners. Eighteen 
models in all. Our problem was deciding which 
to introduce first. 

We chose our top of the line power amplifier, 
the M-6000. Its enthusiastic reception encouraged 
us to follow with our other state-of-the-art products, 
such as the L-100 integrated amplifier and the 
C-1000 preamplifier. 

These superb components combined 
performance, styling and precision in a manner 
new to the U.S. audiophile. They prompted one 
audio publication to state: "Almost overnight, the 
name 'LUX Audio' has earned itself a place of 

Luxman T -88V AM/FM stereo tuner. Our least expensive tuner, 
yet includes FET front end with four -section tuning capacitor. 
Linear -phase ceramic filters in IF section. Features include 
FM interstation-noise muting, variable output level control and 
oscilloscope jacks for viewing multipath distortion, etc. Usable 
FM sensitivity; 2 microvolts (11.2 dBf) IHF and 2.8 microvolts 
(14.1 dBf) for 50 dB quieting. Stereo separation: 43 dB at 
1,000 Hz. $345.00 

respect in the hi-fi marketplace." 
That was fine. Not so fine, however, was our 

resulting reputation for being very expensive. Thus, 
many audiophiles were deprived of enjoying LUX 
quality and performance simply because they were 
unaware of our less expensive products. 

We're now rectifying that. The units shown below 
are representative of our more moderately priced 
components. The differences between them and 
our top models are more a matter of power or 
flexibility than any variation in quality. You'll see that 
even our lowest priced units have specifications 
any manufacturer of fine components would be 
proud of. 

So, if some of the engineering "indulgences" of 
our top units aren't really necessary to you, you can 
still enjoy the sonic excellence that distinguishes 
LUX components... because now you know about 
our moderate -priced components. Your LUX 
Audio dealer will be happy to spend as much time 
as you need helping you to appreciate them. 

Luxman L -80V integrated stereo amplifier. 50 watts minimum 
continuous power per channel, with total harmonic distortion no 
more than 0.08 per cent, both channels driven simultaneously 
into 8 ohms, 20 to 20,000 Hz. Frequency response, 10-50,000 
Hz, within 1 dB. Phono S/N better than 77 dB (re: 10 mV input). 
Bass and treble controls each have 3 turnover frequencies; high 
and low filters each have 2 cut-off frequencies. $475. (Luxman 
L -85V, similar except 80 watts per channel, $765.) 

LUX Audio of America, Ltd. 
160 Dupont Street, Plainview, New York 11803 In Canada: White Electronics Development Corp., Ontario 
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Now, enjoy freedom from acoustic feed- 

back with the new AT605 Audio Insulator 
System from Audio-Technica. 

Add the AT605 System and stop howling 
from feedback at high sound levels, reduce 
distortion or cartridge mistracking from sound 
energy conducted from speaker to turntable. 

Solve problems of outside vibration 
like subways, heavy trucks, or jarring foot- 
steps. Or reduce transmission of annoying 
sound to adjacent apartments with the AT605 
System under your loudspeakers. Gain new 
freedom of speaker placement, and improve 
performance especially of high-energy, 
low -frequency transients. 

The slightly -curved 
bottom surface of each 
AT605 flattens as weight 
increases so that only 
the right number and 
size of resilient rubber 
projections support 
your equipment. Four 
insulators support up to 
36 lbs. (9 lbs. each). 

The felt -covered upper support is easily 
adjusted for accurate leveling. A precision 
bubble level is included. And each unit is 
enclosed in an attractive brushed chrome 
housing. 

If feedback limits the quality of your 
system, or restricts your choice of equipment 
location, the AT605 Audio Insulator System 
can help. At all Audio-Technica 
dealers for just $24.95 suggested 
retail. Win the fight 
against feedback a 
today! 

QINNOVATION o PRECISION o INTEGRITY 

AUDIO-TECHNICA U.S., INC. 
Dept. 58A 33 Shiawassee Avenue 

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

audio technica 

Dear.tor 
Pre -Preamplifier Addendum 
Dear Sir: 

The moving -coil pre -preamplifier 
which I described in the February, 
1978, issue of Audio has a gain that 
seems to be dependent not only on the 
manufacturer of transistors Q1 and 
Q2, but also on the particular batch of 
transistors from a given manufacturer. 
The parts list and specifications for the 
article were based on a set of 25 tran- 
sistors each for Q1 and Q2 from a 

particular batch manufactured by 
Motorola. 

It is a simple matter to re -bias the 
circuit for any pair of transistors for 
Q1 and Q2. The value of R2 should be 
selected to give a battery current of 
150 to 160 microamperes with a fresh 
battery for 131. Once the proper value 
for R2 has been selected for each chan- 
nel, it will not be necessary to change 
it again unless the transistors are 
changed. My experience has shown 
that R2 should be between 330 kilohm 
and 560 kilohm, depending on the 
parameters of the transistors. It is a 

simple matter to determine the correct 
value for R2 by substituting a 1 

Megohm potentiometer for this resis- 
tor. After adjusting the potentiometer 
for the correct battery current, it can 
be removed and measured with an 
ohmmeter. A standard 5 per cent 
carbon -film resistor is sufficient for R2. 

The battery recommended is an 
Eveready No. 522 alkaline battery 
which measures exactly 9 volts when 
new. 

The kit supplier for the pre - 
preamplifier will supply the correct 
value for R2 with each kit. Matched N- 
P-N/P-N-P transistor pairs will be sup- 
plied with the correct value of R2 

specified for each pair. 
W. Marshall Leach 

Georgia Institute of Technology 
School of Electrical Engineering 

Atlanta, Georgia 30332 

Preamp Plaudits 
Dear Sir: 

Audio Magazine is to be com- 
plimented for publishing the W. Mar- 
shall Leach construction articles on 
the audio preamplifiers and pre - 
preamplifiers. The preamplifier is a 

particular success. I have constructed 
several copies of this preamplifier and 
found it to be as good as, or better 

than, any commercial preamplifier 
that I have had the opportunity to use 
and test ... this includes units costing 
$1000.00 and more. 

This circuit can be built for under 
$50.00 and works excellently. I have 
made a version to replace the pre- 
amplifier circuit board of the older 
Marantz 7T, as well as using the unit as 

an independent preamp to feed other 
control and power amplifiers. 

The circuit has low noise, matches 
the RIAA curve very well, will put out 
over 35 volts peak -to -peak at all fre- 
quencies up to 120 kHz, and overloads 
in a symmetrical and well -controlled 
manner. The overload at the input is as 

close to perfect as can be made with 
the current state of the art. 

I would not like to leave the impres- 
sion that a $500.00 preamplifier is not 
worth the money ... but one should 
realize that he is not paying for some 
secretor magical engineering break- 
through (that defies the laws of physics 
and electricity) but rather for the qual- 
ity of the parts, the labor to assemble 
them, the packaging and the profit for 
the manufacturer, the wholesaler, and 
the retailer, in addition to the warranty 
and repair services. 

Essentially the same technology is 

available to everyone. This includes 
parts, active devices, and the rest. 
Thus, the good construction articles 
.Audio magazine has provided enable 
the serious constructor of circuits to 
take advantage of the engineering 
work done by the author of those ar- 
ticles. This is a service I would like to 
see Audio magazine expand. 

R.A. Greiner 
Professor of Electrical Engineering 

Univ. of Wisconsin 
Madison, Wis. 

Editor's Reply: Thank you for your 
kind words about Mr. Leach's construc- 
tion articles. We would like to publish 
more of these quality construction 
pieces, but this has been hampered by 
the increasing sophistication of designs 
offered commercially, as well as the in- 
ability of the home constructor to 
match the sophisticated construction 
techniques.of the large manufacturers. 
In any case, we do intend to continue 
to offer such articles, and we welcome 
inquiries from potential authors and 
suggestions from those interested in 
particular projects. - E.P. 
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AKG is a research, devel- 
opment and manufacturing or- 
ganization specializing in 
electro -acoustic tech- 
nology. Our designs have 
been awarded over 600 
transducer related pa- 
tents, and our products have earned the highest de- 
gree of user respect for quality and dependability. 

The AKG line of various microphone models is con- 
sidered to be the most sophisticated available for ap- 
plications ranging through the spectrum of 
professional uses. From studio, to in -concert record- 
ing and reinforcement, to location film sound...our 
products can be called on to solve the most difficult 
situations you may encounter. AKG has developed a 
broad range of products to meet your varying creative 
requirements and, as new audio frontiers evolve, our 

eetcAKG's 
"flew 

rofessfionais" 

engineers will lead the tech- 
nological pioneering. 
We set our goals rather high 

and turn every stone to 
live up to, and improve 
upon, self-imposed chal- 

lenges. We constantly strive to 
advance beyond state-of-the-art developments. 
Some of these advancements you see illustrated 
below. Loaded with practical, innovative features, 
AKG's "New Professional" microphones are intended 
to further build upon the remarkable results achiev- 
able with the other AKG "Professionals." Ask your 
dealer or write directly. 

accusUics, 

The Mark of 
Professional Quality.. . 

in microphones, headphones, 
phonocartridges, reverb units. 

PHILIPS AUDIO VIDEO SYSTEMS CORP 
A NORTH AMERICAN PHILIPS COMPANY 

91 McKee Drive, Mahwah, N J 07430 (201) 529-3800 
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FCC's 4 -Channel Listening Tests 
Alfred W. Myers 

Just a few years ago it was impos- 
sible to pick up a copy of any audio 
journal without some advertisement 
for a new piece of four -channel equip- 
ment or read of how quadraphonics 
was overtaking stereo and would soon 
replace all two -channel reproduction. 
Obviously, this didn't happen, and 
today quadraphonic sound is largely 
dead in the hi-fi marketplace. No, it is 

24 not totally obsolete, but it certainly is 

not the thriving success that was 
predicted. The three main competing 
systems are still fighting it out down to 
the last tooth and nail. And work still is 

progressing on both the matrix and 
discrete formats, but, except for the re- 
cent introduction of the long-awaited 
Tate SQ ICs, system improvements and 
"breakthroughs" most usually remain 
in audio laboratories and are seen only 
at professional audio exhibitions. 

The reasons for quadraphonic's 
near -demise are many and varied, and 
it is impossible to lay the blame at any 
one specific door. Suffice to say that 
three competing systems were in- 
troduced before final fruition and that 
the public was told an awful lot about 
a "wonderful new listening ex- 
perience" to which performance 
capabilities did not fully measure up. 
Indecision and inaction on the part of 
many hardware and software com- 
panies helped to stunt quadraphonic's 
growth. Finally, the total absence of 
standards for quadraphonic FM broad- 
casts only added to the public's confu- 
sion, helping to cement the "wait and 
see" attitude that most consumers 
adopted. Today the systems have im- 
proved and the FCC has completed a 

series of tests in an attempt to stand- 
ardize on one four -channel format for 
FM broadcasts. 

In 1972 the National Quadraphonic 
Radio Committee (NQRC) set out to 
determine which of the many com- 
peting systems would be best for 
quadraphonic FM. Although the 
original NQRC tests were meant to 
compare all formats, the two leading 
matrix systems (SQ and QS) were 
withdrawn from testing at the requests 
of CBS and Sansui. So, the NQRC 
evaluations were generally limited to 
discrete (4-4-4) and discrete/matrix 
(4-3-4) systems. One matrix format (the 
BMX from Nippon/Columbia-no rela- 
tion to CBS) was used in the NQRC 
tests, but it was never commercially 
used in this country and is not a first - 
rank contender. The primary dif- 
ference between 4-4-4 and 4-3-4 (aside 
from equipment used) is the number 
and allocation of subcarrier signals 
used to unscramble the quadraphonic 
composite signal. 

Between the time of the NQRC's 
tests and the present, major advances 
have been made in matrix technology. 
Sansui developed their Variomatrix 
decoder, while SQ sources came up 
with a family of logic circuits 
culminating in the phase -cancellation 
technique used in the Tate, Scheiber, 
and CBS' own paramatrix decoders. 
Seeing the improvements in matrixing, 
the FCC made the decision to conduct 
a new series of tests to determine if 
these matrix advances negated the 
need for "going discrete." In addition, 
the FCC received a petition from CBS 
to adopt SQ as the standard and a 

counter -proposal from Sansui in sup- 
port of their own QS matrix. To add a 

bit more confusion to the whole quad- 
raphonic FM scene, England's BBC 
came up with their own system (termed 
"Matrix H") and that too was tested. 

In their laboratories in Laurel, 
Maryland, the FCC constructed a room 
measuring 15 feet wide and 22 feet 
long. One wall was covered with foam 
rubber, while one adjacent wall con- 
sisted of wood folding doors. The two 
remaining walls were of sheetrock. The 
FCC admits that such a room is far 
from acoustically ideal, but felt that 
such materials are representative of 
what might be found in an average liv- 
ing room-or at least would simulate 
the acoustic properties of average liv- 
ing rooms. Four Technics' SB -700A 
"Linear Phase" speakers were driven 
by a pair of Crown D -150A stereo 
amplifiers which, in turn, connected to 
a Bose 4401 four -channel preamp. 
Crown and Ampex tape equipment was 
used as well as the various matrix en- 
coders and decoders: SQ (phrase 
cancellation paramatrix), QS (Sansui 
QSD-1 Variomatrix), and experimental 
BBC -H gear. RCA provided the com- 
ponents for the 4-3-4 demonstrations. 
To represent a discrete 4-4-4 broad- 
cast, the FCC simply played a discrete 
open -reel tape, feeding the audio 
chain directly-a sore point with the 
matrix advocates, who say that no 
4-4-4 broadcast will ever equal a 

master tape. But, right or wrong, that is 

the way the tests were performed. 
Other than the complaint about the 

4-4-4 simulation, there can be no doubt 
that the tests were conducted with the 
utmost fairness. The various system 
representatives selected and supplied 
the equipment used for their tests, ran 
their own tests to see that it was per- 
forming properly, and were given the 
option to check out their gear 
throughout the duration of the tests 
(not, of course, while actual listening 
tests were being made). At no time 
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The one alternative to separates: 
The Yamaha CA -2010 Integrated Amplifier. 

PHONO 
SELECTOR 

PHONO -i 
47 FE/ 

47KO 

REC OUT 
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REC OUT OFF 
R PHONO 
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AUA [' i, ..I..E-1 AUX 

TAPE 
COPY 

X.,1 

OPERATION 

NORMAL 

INPUT 
SELECTOR 

MODE 

ri NORM. 

-.9hdBS/N 

O YAMAHA nT 

The Head Amplifier. Discerning music lovers all over the world are discovering the transparent 
highs and extended frequency response of the moving coil phono cartridge. While other manufac- 
turers require the addition of an expensive preamp or step-up transformer to boost the low output 
signal, Yamaha included a special head amplifier in the CA -2010. It's available with the flip of a switch 
on the front panel. And to help you get the most out of moving magnet cartridges, there's a 3 -position 
phono impedance selector. 
The Preamplifier. To assure exact, repeatable bass and treble settings, the controls are precision 
calibrated in 1dB steps. Dual turnover frequencies for both ranges double the versatility of these 
accurate tone controls. Completely independent Input and Output Selectors let you record one 
source while listening to another. And the power meters are easily switched to REC OUT readings in 

millivolts, so you can monitor the actual output level to your tape deck for cleaner, 
distortion -free recordings. 
The Power Amplifier. 120 watts RMS, with no more than 0.03% THD 20Hz to 
20,000Hz into eight ohms. 

For tighter, cleaner bass response, the amplifier can be switched to DC operation. 
Class A operation is switchable on the front panel, delivering 30 watts RMS, with no 

more than 0.005% THD 20Hz to 20,000Hz into eight ohms. 
The twin power meters are fast -rise, peak delay-they can track even the briefest of 

transient bursts. Plus they can respond to levels from 1mW to 316W (into eight ohms). 
Real Life Rated:"' The specifications of the individual components of the CA -2010 are 
superior to many separates. Individual specifications alone, however, can't possibly 
reflect actual in -system performance. That's why Yamaha measures overall perform- 
ance frDm phono in to speaker out, rather than at designated points along the signal 
path. Furthermore, we measure noise and distortion together over a broad output 
range, rather than individually at the optimum output. 

Our Real Life Rated measurement is called Noise -Distortion Clearance Range 
(NDCR). On the CA -2010, NDCR assures no more than 0.1% combined noise and dis- 
tortion from 20Hz to 20kHz at any power output from 1/10th watt to full -rated power. 
Superb tonality from a musical tradition of technical excellence. The tonal 
accuracy of our audio components is referenced to the same standards used to evaluate 
the tonal accuracy of our world-renowned musical instruments. The result is a rich, 
clear tonality that is unknown elsewhere. You really must hear it. 

You really must hear the same resolutely accurate music reproduction available from 
all four Yamaha Integrated Amplifiers and four superb 
tuners. All are made to a single standard of 
excellence-a standard rooted in a 90 -year tradition of 
musical perfection. 

For a personal audition of the new Yamaha CA -2010, 
as well as the rest of our complete line of components, 
just visit your nearest Yamaha Audio Specialty Dealer. 
If he's not listed in your Yellow Pages, drop us a line. 

YAMAHA 
Audio Division, P.O. Box 6600, Buena Park, CA 90622 
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were the listeners (auditors) told which 
systems they were hearing, and in the 
case of system -to -system comparisons, 
they were told simply to choose be- 

tween "A" and "B." Upon completion 
of the tests, the scorecard results were 
fed into the FCC's own Honeywell 
computer. After the test results were 
compiled and made public, the system 
proponents were given several months 
to make comments and defenses 
about their own systems and the 
overall test results. Naturally, the FCC 

commissioners will take all of this into 
consideration. 

Quadraphonic Localization 
Discrete quadraphonics has always 

been recognized as the "ideal" for 
channel separation, directionality, and 
localization. To determine how the 
three matrix systems stack up against a 

four -channel master tape, the FCC con- 
ducted two quadraphonic localization 
tests, simple and complex. Twenty-five 
numbered cards were placed around 

Ohm's 
Law 2: 

It is possible to make a loudspeaker 
that can play very loud,without requiring 

a receiver that's very expensive. 

Once again, 
Ohm Acoustics 
defies the laws of 
loudspeaker com- 
panies. 

Introducing a 
loud loudspeaker 
that doesn't need to be pow- 
ered by a powerful receiver. 

The Ohm C2 Loudspeaker. 
By optimal venting, it's four 
times more efficient than 
acoustic suspension book- 
shelf speakers of similar size 
and frequency response. Which 
means you can economize 
when you purchase 
your receiver. 

The Ohm C2 has 
dead -flat bass re- 
sponse down to 37 
Hz. It has a 10 -inch 
woofer, 2 -inch cone 
tweeter, and 1 -inch 

dome supertweeter for 
high frequency response with 
broad dispersion. 

And like the other loud- 
speakers Ohm makes, every 
C2 must pass through the most 
careful quality control proce- 
dures in the industry. 

Because at Ohm, correctly - 
made loudspeakers are the 

law, not the ex- 
ception. Ohm 

We make loudspeakers correctly 
241 Taaffe Place, Brooklyn, N.Y. 11205 

LEFT 
BACK 

FLOOR 

RIGHT 
FRONT 

Fig. 1 - In the FCC's quadraphonic 
localization tests, the auditor was 

seated in a room similar to the 
representation above. Facing the front 
of the room (number 3 represents 
center front) he was asked to indicate 
which of the numbered cards placed 
around the room and ceiling approx- 
imated the apparent source of par- 
ticular sounds (pink noise and elec- 
tronic "chirping" sounds). Auditors 
were instructed to remain facing the 
front during the bursts of sound, but 
were permitted to swivel in their chairs 
to see which numbered card cor- 
responded with the sound's source. 

the listening room -16 at eye level 
around the room's perimeter and nine 
overhead. The auditor was seated in 

the center of the room and asked to 
determine which numbered card ap- 
proximated the apparent source of the 
test signals. Both "real" signals (direct 
from a single speaker) and "phantom" 
signals (sounds seeming to emanate 
from a point between speakers) were 
applied. The simple tests consisted of 
pink noise from various points, while 
the complex tests involved electronic 
"chirp" sounds superimposed over 
pink noise coming from all four of the 
speakers. Although these tests are im- 
portant, their degree of importance is 

open to question. Naturally, we listen 
to music-not pink noise and chirping 
sounds. In relating some of the 
auditors' comments, the FCC states 
that many of them prefer that the rear 
channels be reserved for ambient and 
reverberant sounds-in which case 
precise localization (for areas other 
than the front speaker array) would not 
be of prime importance. As expected, 
the 4-4-4 tape won the most "points" in 

quadraphonic localization. 

Quadraphonic Musical Preference 
This test is one that many people 

feel is the most important in dealing 
with quadraphonic FM reproduction as 

it is representative of the four -channel 
performance consumers can expect to 
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JVC LX -3000 MusicTower with JVC components, as shown, from top to bottom. T-3030 Digital FM Stereo Tuner; P-3030 Control Preamplifier; SEA -7070 10 -Band 
S.E.A. Graphic Equalizer; KD -95 Stereo Cassette Deck: OL -10 Quartz -Locked Turntable; M-3030 DC Stereo Power Amplifier; SK -1000 3 -Way Speaker Systems: 
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JVC MusicTowers give you total convenience and flexibility_ 

As you can see from the suggested JVC systems shown, 

your choice of components and MusicTowers depends 

on your own special requirements and budget. And 

regardless of which combination you select, one thing 

you can be certain of: all JVC components are designed 

to complement each other to produce the best possible 

sound reproduction. 
So if you agree that a good music system should 

be heard-and seen-visit your JVC dealer. Select your 

JVC system from the most innovative collection of quality 

components we've ever offered. Then match it up with a 

JVC MusicTower. And you'll see how beautifully JVC 

lends a hand to component handlers. 

JVC LK-12 MusicTower (from top to bottom) JL-A20 Semi -Automatic Turntable: 

JR-S61W AM/FM Stereo Receiver: KD -25 Stereo Cassette Deck 

JVC LX -2000 MusicTower (from top to bottom) JT-V77 AM/FM Stereo Tuner; 

JA -S77 DC Integrated Stereo Amplifier; QL-A7 Direct Drive Quartz Turntable 

with automatic lift; KD -85 Stereo Cassette Deck; SEA -50 StereoGraphic Equalizer 

JVC LK-1000 MusicTower (from top to bottom$ QL-5 Direct Drive Quartz 

Turntable; JT-V22 AMIFM Stereo Tuner; JA -S55 DC Integrated Stereo Amplifier: 

KD -55 Stereo Cassette Deck; SEA -50 Stereo Graphic Equalizer. Protective 

glass door for components and record compartment. 

JVC LK-44IMK-44 MusicTower (from top to bottom) QL-A2 Direct Drive Quartz 

Turntable with automatic return; JT-V22 AM/FM Stereo Tuner; JA -S22 DC 

Integrated Stereo Amplifier: KD -25 Stereo Cassette Deck: SEA -20G Stereo 

Graphic Equalizer. Glass panelled record compartment. 

JVC LK-500 Horizontal MusicTower-QL-5 Direct Drive Quartz Turntable: 

KD -S201 Stereq Cassette Deck; JR -S301 DC Integrated AM/FM Stereo 

Receiver. SK -700 3 -Way Speaker Systems. Extra -wide record compartment. 

JVC 
JVC America Company, Division 

ofUSJCoré 58 
Queens 

MidtwnEx hMaspeth, 
N.Y. 11378 (212) 476-8300 

C fcs of n Scarborough. 

01978 JVC Amenca Company, Div. of US JVC Corp 
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get in their homes. In this test of 
system -to -system comparisons, one - 
minute segments of five musical pro- 
grams were played and repeated 
through various system combinations. 
The five selections, commercially 
available on quadraphonic discs were: 
Swan Lake -Leonard Bernstein & New 

York Philharmonic 
Young and Foolish -Ray Conniff 

Singers 
Moon River- Hugo Montenegro 
Gates of Love -Mystic Moods Or- 

chestra 
Stars and Stripes Forever- Henry Man- 

cini 
These are the same musical selec- 

tions that were used earlier in the 
NQRC listener evaluations. Instead of 
a simple A or B choice, listeners were 
given five ratings to apply to each 
comparison so that their degree of 
preference could be known: 
A is greatly preferable to B 

A is preferable to B 

A is equal to B 

B is preferable to A 
B is greatly preferable to A 

The general results of this test 
showed 4-4-4 ahead of the others, but 
in the case of 4-4-4 against SQ, the lead 
was very slight, with 52 per cent of the 
auditors preferring discrete and 48 per 
cent opting for the SQ matrix. SQ 
came out ahead of all the other 
systems with (suprisingly) the Sansui 
QS matrix finishing last. 

Stereophonic Compatibility 
Because four -channel sound has not 

been such an overwhelming success, it 
is essential that any quadraphonic FM 
system be compatible with two -chan- 
nel reproduction. Even FM broad- 
casters, who do make the switch to 
quadraphonics, don't want to lose 
their two -channel (and mono) listeners. 
In determining how well the competing 
systems did in a stereo folddown, the 
FCC again ran localization and musi- 
cal preference tests. This time only two 
speakers were used, placed 12 feet 
apart along the 22 foot wall of the 
listening room. 

There are two distinct schools of 
thought on quadraphonic -to -stereo 
folddown-undoubtedly brought 
about by the performance and limita- 
tions of particular systems. In both the 
discrete 4-4-4 mode and in Sansui's QS 
matrix, the rear channels are simply 

Fig. 2- L and R are front speaker loca- 
tions with C representing the center 
phantom channel. The horizontal 
marks (- = -) indicate where in the 
stereo speaker array the sound seems 
to come from. 
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pushed forward, that is, right -back to 
right -front and left -back to left -front. 
The QS claim is that this type of fold 
produces the effect of widening the 
two -channel image. The CBS (SQ) 
claim is that such a fold causes an un- 
natural build-up at the two speakers 
and creates a hole -in -the -middle ef- 
fect. In a two -channel fold of an SQ 
program, the rear signals are 
distributed to the phantom center - 
front area, which CBS claims provides 
a more natural and pleasing listening 
experience. Because of these differing 
philosophies, the FCC did not have a 

ranking for stereo localization, 
although the stereo -fold imaging ef- 
fects are shown in the accompanying 
illustrations. 

Again, it is necessary to point out 
that we listen to music and most atten- 
tion has been focused on quadra- 
phonic -to -stereo musical preferences 
(how a quadraphonic musical program 
sounds when played through a two - 
channel system). Unlike the four- chan- 
nel musical preference tests in which 

4-4-4 had a slight edge, in the stereo 
test SQ came out on top, followed by 
the 4-4-4 system, BBC's H, and again, in 
last place, QS. Because 4-4-4 and 4-3-4 
systems have identical "folds," the 
4-3-4 system was not tested. 

Monaural Compatibility 
Because there is no localization 

possible in mono (with all sounds com- 
ing from one speaker), the mono com- 
patibility tests consisted only of 
musical preference. The rankings were 
identical to stereo: SQ, 4-4-4, H, and 
QS. 

The FCC commissioners have the 
test results and the responses from the 
representatives from the competing 
systems and formats. Now that all the 
shouting is over (some, at least, tem- 
porarily), it is simply a case of waiting 
to see which way the FCC goes. But, 
the FCC is not bound by test results. It 
has several other options, such as: 

-Permit discrete FM quadraphonics 
and prohibit matrix. 

- Permit discrete and one or more 
matrix systems. 
-Permit one or more matrix systems 
and prohibit discrete. 
-Allow only one matrix and no 
discrete. 
-Tell the proponents that none of the 
systems are adequate and to come up 
with a better approach. - Do absolutely nothing and allow 
things to remain in the state of confu- 
sion that now exists, saying that there 
is not enough public interest in four - 
channel sound. 

We'll see what happens. One thing 
for sure -now is not the time to begin 
digging that hole in the backyard as a 

final resting place for quadraphonic 
equipment. 

The accompanying charts and illus- 
trations are taken from the FCC Pro- 
ject #2710-1 evaluation report on FM 
quadraphonic listening tests, pub- 
lished in August, 1977, by the Federal 
Communications Commission, Office 
of the Chief Engineer, Laurel, 
Maryland. Q 

Table I - Quadraphonic Localization Results, Rank, Simple Localization. 

Real Sources Phantom Sources Real & Phantom Sources 
Intended Intended Intended Intended Intended Intended 
source location plus source location plus source location plus 
location nearest location nearest location nearest 

neighbors neighbors neighbors 

1. 4-4-4 (96%) 1. 4-4-4 (100%) 1. 4-4-4 (51%) 1. 4-4-4 (85%) 1. 4-4-4 (71%) 1. 4-4-4 (92% ) 
2. SQ (92%) QS (100%) 2. 4-3-4 (49%) 2. 4-3-4 (84%) 2. H (62%) 2. 4-3-4 (90%) 
3. QS (90%) H (100%) 3. H (45%) 3. H (77%) 4-3-4 (62%) 3. H (87%) 
4. H (84%) 4. SQ (99%) 4. QS (34%) 4. QS (72%) 4. QS (59%) 4. QS (84%) 
5. 4-3-4 (79%) 5. 4-3-4 (98%) SQ (34%) 5. SQ (61%) SQ (59%) 5. SQ (78%) 

"Simple" quadraphonic localization tests consisted of 
bursts of pink noise. "Real" sources refer to actual speaker 
locations such as left front or right back. "Phantom" sources 
refer to locations where there is no speaker, such as center 
front. 

In cases where two or more systems scored equally, no 
numerical rating was given (as in three systems scoring 100% 
in the "real source" test shown above). 

Table II - Quadraphonic Localization Results, Rank, Complex Localization 

Real Sources Phantom Sources Real & Phantom Sources 
Intended Intended Intended Intended Intended Intended 
source location plus source location plus source location plus 
location nearest location nearest location nearest 

neighbors neighbors neighbors 

1. 4-4-4 (76%) 1. 4-4-4 (96%) 1. 4-4-4 (28%) 1. 4-4-4 (66%) 1. 4-4-4 (49%) 1. 4-4-4 (92%) 
2.SQ(51%) 2. SQ (86%) 2. 4-3-4 (27%) 2. 4-3-4 (63%) 2. 4-3-4 (36%) 2. 4-3-4 (71%) 
3. 4-3-4 (46%) 3. 4-3-4 (82%) 3. QS (23%) 3. QS (52%) 3. SQ (33%) 3. SQ (63%) 
4. QS (46%) 4. QS (74%) 4.H(21%) 4. H (50%) QS (33%) 4.QS(61%) 
5. H (30%) 5. H (65%) 5. SQ (18%) 5. SQ (45%) 5. H (25%) 5. H (57%) 

"Complex" quadraphonic localization tests consisted of sources over a background of pink noise which comes from 
electronic "chirps" being reproduced from real and phantom all four speakers simultaneously. 
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To get a superb performance, 
you need a precision machine. 

To command a great performance, a cassette shell and 
cassette tape must be engineered to the most rigorous standards. 

Which explains why we get so finicky about details. Consider: 

Precision Molded Cas- 
sette Shells-are made by 

continuously monitored 
injection molding that 

virtually assures a 
mirror -image parallel 

match. That's insurance 
against signal overlap or 
channel loss in record or 

playback from A to B 
sides. Further insur- 

ance: high impact styrene 
that resists temperature 

extremes and sudden 
stress. 

An Ingenious Bubble 
Surface Liner Sheet- 

commands the tape to 
follow a consistent running 

angle with gentle, 
fingertip -embossed 

cushions. Costly lubricants 
forestall drag, shedding, 

friction, edgewear, and 
annoying squeal. Checks 

channel loss and dropouts. 

Tapered, Flanged 
Rollers-direct the tape 

from the hubs and program 
it against any up and down 

movement on its path to- 
wards the heads. Stainless 
steel pins minimize friction 
and avert wow and flutter, 

channel loss. 

Resilient Pressure Pad 
and Holding System- 

spring-mounted felt helps 
maintain tape contact at 
dead center on the head 

gap. Elegant interlocking 
pins moor the spring to the 

shell, and resist lateral 
slipping. 

TDK Cassettes-despite all we put into them, we 
don't ask you to put out a lot for them. Visit your TDK 
dealer and discover how inexpensive it is to fight 
dropouts, level variation, channel 
loss, jamming, and other problems 
that interfere with musical enjoyment. 
Our full lifetime warranty* is your 
assurance that our machine is the 

Five -Screw Assembly- 
for practically guaranteed 
warp -free mating of the 
cassette halves. Then 
nothing-no dust or tape 
snags-can come between 
the tape and a perfect 
performance. 

Perfectly Circular Hubs 
and Double Clamp 
System-insures there is 
no deviation from circular- 
ity that could result in tape 
tension variation produc- 
ing wow and flutter and 
dropouts. The clamp weds 
the tape to the hub with a 
curvature impeccably 
matched to the hub's 
perimeter. 

Head Cleaning Leader 
Tape-knocks off foreign 
matter that might inter- 
fere with superior tape 
performance, and prepares 
the heads for... 

Our famous SA and AD 
Tape Performance-two 
of the finest tapes money 
can procure are securely 
housed inside our cassette 
shells. SA (Super Avilyn) 
is the tape most deck 
manufacturers use as their 
reference for the High 
(Cr02) bias position. And 
the new Normal bias AD, 
the tape with a hot high end, 
is perfect for any type of 
music, in any deck. And 
that extra lift is perfect for 
noise reduction tracking. 

machine for your machine. TDK Electronics Corp., 
Garden City, N.Y. 11530. Canada: Superior 
Electronics Ind., Ltd. 

The machine for your machine. 
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'f records were perfect and playing 
conditions ideal, we would have lit- 

tle reason to write this article. As of 
1978, such a state of perfection has not 
yet arrived. One hundred years after 
the invention of the phonograph the 
problem of playing a record continues 
to be a challenging one. 

This challenge is created by con- 
tinual improvements in the entire high- 
fidelity system. Noise, distortion, and 
other irritants, which were masked in 
yesterday's systems, today emerge as 
serious problems. For example, distor- 
tion of 1 per cent in one component is 

hardly of significance when another 
component has 5 per cent distortion. 
But if the distortion in the second com- 
ponent is reduced to 0.1 per cent, the 
distortion of the first component, 
although small, may become very im- 
portant. As each part of the hi-fi 
system is improved a new challenge is 

created for other parts of the system. 
This continual improvement in high- 

fidelity reproduction has emphasized 
a problem unique for the cartridge- 
tonearm system. Conditions under 
which the cartridge operates are 
almost always less than ideal. Warped 
records, static electricity, dust, and 
structure -borne noise are major factors 
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that negatively influence the quality of 
phonograph reproduction. As the high- 
fidelity system improves these neg- 
ative factors become more noticeable. 

Recognition of the need to consider 
non -ideal playing conditions as a ma- 
jor factor in phonograph reproduction 
has led to a series of research projects 
at Shure. The objective was to deter- 
mine the precise nature of these prob- 
lems. For many years we have studied 
the requirements for phonograph re- 
production assuming near ideal condi- 
tions. In this present research program, 
we supplemented that work by actual- 
ly measuring the effect of non -ideal 
conditions on the playback process. 

In this article we will review the 
development of phonograph reproduc- 
tion as it relates to the two areas just 
indicated.. First, we will recount some 
of the history and discuss more recent 
research into the major aspects of 
playing under assumed ideal condi- 
tions. We will then review the research 
findings of a number of phenomena 
which create non -ideal playing condi- 
tions. Most of the effects which will be 
discussed have been known for many 
years, but little, if anything, has been 
written to clearly identify or quantify 
them. Specifically, we will provide 

measured data so that the reader can 
develop some concept of the relative 
magnitude and importance of these 
phenomena. 

We should point out that this article 
has been written by a group of 
engineers all of whom are serious 
listeners. Our objective is to improve 
sound quality: The ability to detect im- 
perfections in the reproduced sound, 
however, is relatively useless unless 
the causes can be identified and 
measured. Thus, our primary objective 
has been to find and measure the 
cause of the imperfection and then to 
create a solution. 

Playback Under Ideal Conditions 
We will review here briefly the ma- 

jor criteria in phonograph reproduc- 
tion which are always specified under 
assumed ideal playing conditions. Per- 
formance will invariably be deter- 
iorated when non -ideal conditions 
(warp, static electricity, dirt, etc.) exist. 

Frequency Response: The need for a 

flat frequency response is recognized 
as the principal requirement to assure 
neutral sound reproduction. Earlier 
cartridges had a response peak some- 
where in the audible range. Improve- 
ment in cartridge design required mov- 
ing the primary stylus resonance to a 

higher frequency, ideally beyond the 
range of the human hearing. This has 
been accomplished in some of the bet- 
ter quality modern cartridges, by pro- 

' Anderson, Assistant Chief Engineer; Happ, Pro- 

ject Engineer; Jakobs, Director of Development 
and Application Engineering; Karlov, Manager of 
Electromechanical Development; Kogen, Vice 
President of Development and Design Engineer- 
ing, and Mastricola, Senior Development 
Engineer, Shure Brothers, Inc., Evanston, Ill. 

viding smaller, lighter styli and by 
other more sophisticated means which 
will be discussed later in the article. 

Separation: This characteristic re- 
lates to the ability of the stereo phono- 
graph cartridge to provide two com- 
pletely independent signals. As separa- 
tion decreases, the two channels 
become less independent. Separation 
is reduced by imperfections in the car- 
tridge design and construction, and by 
the variability in the way records are 
cut. If records were cut to the ideal 45° 
modulation angle and the cartridge 
designed and constructed to match 
that angle, then separation in lower - 
frequency ranges would be large(Fig. 
1). Separation at higher frequencies is 

a much more complex phenomenon 
which is related to the dynamic 
characteristics of the stylus and the in- 
teraction between the stylus and 
record. Although we will not discuss 
that subject here, it should be noted 

Phonograph Reproduction -1978 
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IDEAL RECORD 
MDDULAT ION AXES 

Fig. 1-The ideal 45° modulation 
angle for cutting records. 

that a decrease in high -frequency sep- 
aration generally occurs near the 
resonance of the stylus. If that 
resonance is beyond 20 kHz, separa- 
tion should not be a problem within 
the audible spectrum. 

Trackability: We have emphasized 
the importance of trackability and 
have written many articles on the sub- 
ject during the last 12 years (1, 2, and 
3). The ability of the stylús to maintain 
contact with both walls of the record 
groove is a basic and obvious require- 
ment for any phonograph cartridge. In- 
ability to track properly has been 
shown to be the cause of serious and 

34 premature record wear, high noise 
levels, and often intolerable distortion. 
The means by which superior track - 
ability can be achieved will be dis- 
cussed later in detail. 

Tracing Distortion: This form of 
distortion was first analyzed by Pierce 
and Hunt in 1938 (4). Tracing distortion 
results from the fact that the playback 
stylus has a radius which is larger than 
the sharp edge of the cutting stylus. 
This distortion can be reduced by 
decreasing the playback radius of the 
tip or by applying compensation in 
cutting the record. Reducing the tip 
radius has a limit because, if the radius 
is too small, the diamond will cut or 
otherwise damage the record. The 
desire to reduce the radius of the 
playback stylus has led to a variety of 
tip shapes such as elliptical, parabolic, 
hyperbolic, and so forth. None of the 
tip shapes offers a panacea because 
none can provide a playback radius 
the size of a cutting stylus radius with- 
out causing damage to the disc. 

Tracking Angle: Distortion can result 
from two types of tracking angle er- 
rors, horizontal and vertical. Horizon- 
tal tracking angle is a function of the 
tonearm design and has not been con- 
sidered a major source of distortion 
since the proper design criterion was 
established by Bauer in the 1940s (5). 
The importance of the distortion 

caused by vertical tracking errors was 
emphasized by Bauer and by Wood- 
ward in the early 1960s (6 and 7). This 
type of distortion is produced when 
the vertical tracking angle (VTA) of the 
playback stylus differs from that of the 
cutting stylus (Fig. 2). The simplistic 
solution would seem to be to design 
the phonograph cartridge to match the 
cutting system. The problem turns out 
to be much more complex since the 
VTA of a record cannot at present be 
independently measured with preci- 
sion. Inventing a method of measuring 
the vertical tracking angle cut into a 
record has proved to be rather elusive. 
Work is now being done to provide a 

better method of measurement and, 
after that is accomplished, we hope to 
standardize on a cutting angle for 
records. Then it is expected that the 
desired matching of VTA by the phono- 
graph cartridge can be made. Present 
practice calls for a 15° angle in the 

United States and 20° in Europe. 
However, there is little or no control 
over the cutting of records, and it is im- 
possible to ascertain what angles are 
actually being cut in the majority of 
commercial discs. 

Skating Force: This force results 
from the use of an offset tonearm and 
shows itself as an increase in force 
against the side of the groove towards 
the center of the record (the left chan- 
nel). Skating force was recognized and 
explained by Percy Wilson in England 
in the mid -twenties (8) and expanded 
on by Ben Bauer in the United States in 
the middle -forties (5). When this force 
is uncompensated, uneven wear on the 
stylus tip as well as unbalanced track- 
ing capability will result. All top-qual- 
ity tonearms today are provided with a 

means of counterbalancing the skating 
force, with the exception of linear 
tracking arms for which skating force 
does not exist. 

RESULTING RECORDED MODULATION 

INCLINE OR RECORDED VERTICAL 

TRACKING ANGLE 

MOTION OF CUTTING STYLUS 

DISC MOTION 

Fig. 2a -Stylized disc cutting 
operation. 

RESULTING RECORDED MODULATION 

INCLINE OR RECORDED VERTICAL 

TRACKING ANGLE 

EFFECTIVE CENTER OF ROTATION 

OF DISC CUTTER 

DISC -PARTIAL SECTION 

STYLUS GEOMETRICAL 

VERTICAL TRACKING ANGLE 

STYLUS PIVOT \ 

MEW 

RECORD MOTION 

Fig. 2b - Stylized phono playback 
operation. 

STYLUS INCLINE 
NOTE, ANGLE OF THIS INCLINE IS 
EQUAL TO THE STYLUS GEOMETRICAL 

VERTICAL TRACKING ANGLE. 

RECORD -PARTIAL SECTION 
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Recognition of Playback Problems: 
Qualitative and Quantitative 

The sound quality produced by a hi- 
fi system is the all-important end pro- 
duct. But sound quality in itself is not 
totally measurable. We must identify 
specific problems that affect the 
sound and most importantly, we must 
be able to measure those problems. In 
the following sections, we will discuss 
five factors which seriously affect the 
performance of a phonograph play- 
back system. 

1) Very high amplitude record 
modulation. 

2) Mechanical noise, including that 
created by warped records, acous- 
tical feedback, turntable rumble, 
and structure -borne noise from 
other sources. 

3) The effects of low -frequency cart- 
ridge-tonearm resonance. 

4) The effects of electrostatic charges. 
5) The problems created by dirt and 

dust accumulation on the record. 

The Level of Record Modulation: 
The ultimate objective in creating a 

phonograph record is to incorporate 
all of the information which was con- 
tained in the original sound source. 
This means that all of the frequencies 
and their respective levels must be in- 
cluded. After a record is produced 
with whatever degree of perfection 
was achievable, it is necessary for the 
phonograph cartridge to recreate 
everything on that record. If recording 
equipment, in particular the cutter, is 

improved to allow more of the 
dynamic range of the original program 
material to be present, then the car- 
tridge must be improved to reproduce 
that "hotter" information. 

The article, "Trackability," Audio, 
Nov. and Dec., 1966, first showed the 
distribution of modulation levels vs. 
frequency on a large selection of com- 
mercial discs. That data has been 
reviewed (Fig. 3), and measurements in- 
dicate that the distribution of high - 
amplitude modulation remains similar 
to that which was originally described. 
If anything, there is a greater tendency 
to produce high-level modulation in 

the middle and higher frequencies; 
thus, the problem of tracking this high- 
level modulation has most certainly 
not disappeared and, if anything, has 

become more severe. In addition, the 
listener has become more discriminat- 
ing, and the resolution of tracking 
problems has taken on more sig- 
nificance. 

While nobody questions the im- 
portance of proper tracking, there are 
two major aspects where disagreement 
exists. The first is how to achieve 
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Fig. 3-Signals on records. 

suitable tracking and the second is 

what constitutes adequate or accept- 
able tracking. 

Methods of Achieving Acceptable 
Trackability: There are two ways to at- 
tack the tracking problem. One is to in- 

crease tracking force ... we term that 
the brute -force method. The second is 

to improve the dynamic characteristics 
of the stylus to achieve the optimum 
response at a minimum tracking force. 
The brute -force method works reason- 
ably well, if one is not concerned 
about record and tip wear. Improving 
the dynamic characteristics generally 
involves lighter and more sophisti- 
cated stylus arrangements. 

We assume that most users recog- 
nize the importance of reducing stylus 
tip and record wear. Extending the life 
of the record and stylus must, 
therefore, be a major objective, and a 

pure brute -force approach cannot be 
acceptable for most applications. 

One solution offered has been that 
of using a stylus tip with a long contact 
area, a solution which does not change 
the playing radius, but does increase 
the area of contact. The theory (and 
we emphasize the word theory) is that 
by increasing contact area, one can in- 
crease record life. For lack of better in- 
formation, we have tentatively, but 
with considerable reservation, ac- 
cepted this hypothesis. We are very 
concerned that to date no one has pro- 
vided measured data to prove the 
theory. 

Our tests indicate that the wear 
phenomenon is an exceedingly com- 
plicated one. We have made and are 
continuing extensive studies on this 

10K 20K 

subject, and have found it extremely 
difficult to produce repeatable test 
data. Nevertheless, since increasing 
the area of contact would seem to 
have merit, we have accepted this con- 
cept with one major provision. The ma- 
jor provision is that use of the larger 
tip contact area should in no way 
create other problems such as increas- 
ed distortion. 

The stylus tip with a larger contact 
area may be employed in one of two 
ways. One way is to design a cartridge 
to play at a higher tracking force and 
claim record life equivalent to that of 
a stylus with a smaller tip area playing 
at a lower tracking force. A second 
possibility is to design the cartridge to 
play at a lower tracking force and offer 
an extended record and tip life. It 
seems to us that the second of the two 
alternatives is by far the preferable, 
although much more difficult, of the 
objectives. 

The small size of the playback stylus 
often misleads people to assume that 
the problems associated with the 
device are also small. The reverse is ac- 
tually true in that the problems 
associated with the design and con- 
struction of the stylus increase as its 

size becomes smaller. Optimizing the 
phonograph stylus design requires a 

detailed analysis of the mechanical 
system. Determining the ideal com- 
bination includes many parameters 
such as the stylus length, the shank's 
outer diameter, its wall thickness, the 
material, and the shape of the stylus 
shank. The selection of transducer, 
design of bearings, and many other 
factors make this a very complicated 
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Fig. 4-Maximum warp envelope. 

and challenging design task. If suc- 
cessful, however, a design which pro- 
vides high trackability with low track- 
ing force can be achieved. This com- 
bination, along with the possibility of 
increased record and tip life through a 
larger contact area, provides the best 
solution that can be achieved at this 
time. 

What Constitutes Acceptable 
Trackability? The question of what 
constitutes "good" trackability cannot 
be answered in precise .terms. At pre- 
sent, trackability sufficient to track the 
signals shown in Fig. 3 is needed to 
guarantee proper playback on all 
records. One must consider the fact 
that while Fig. 3 shows the maximum 
velocity of a signal at any given fre- 
quency, program material generally in- 
cludes many frequencies simultan- 
eously. Thus, the stylus must be able to 
track combinations of frequencies 
which may add to a tracking require- 
ment greater than any individual fre- 
quency one might expect from the 
figure. The cartridge should offer a suf- 
ficient safety factor to handle the 
worst possible set of conditions. 

Another consideration, which would 
lead toward maximizing trackability, is 

the deterioration of sound quality 
under conditions where the trackabil- 
ity is marginal. Sufficient safety factor 
in tracking capability should be pro- 
vided to overcome this possibility. 

Irrespective of how one approaches 
the solution, it is clear that trackability 
is a serious problem which must be 
properly resolved by the phonograph 
cartridge. Resolution of the problem 
should not be gained through an un- 

8Hz 9Hz IO Hz 

necessary compromise in the design 
and a resulting loss of possible ad- 
vantages. Specifically, trackability 
should be achieved without increasing 
either record wear or tip wear. This can 
be accomplished only by optimizing 
the dynamic design of the stylus to 
play at low tracking force, certainly no 
greater than 1.5 grams. 

Mechanical Noise and Effects of 
Record Warp: We have discussed the 
record groove modulation that con- 
stitutes the normally anticipated 
mechanical input that moves the 
stylus. The stylus must respond to and 
exactly follow that mechanical input. 
We will now discuss a variety of 
mechanical inputs which are not in- 
tended as part of the phonograph 
reproduction process and which con- 
stitute a hindrance to providing 
perfect reproduction. These mechani- 
cal inputs include record warp, and 
several types of what we will term 
"mechanical noise" that may enter the 
system. The mechanical noise is in the 
form of structure -borne vibrations 
which may enter either the turntable or 
the tonearm, or both. Three major 
forms of mechanical noise are turn- 
table rumble, acoustic feedback, and 
structure -borne noise. 

A detailed study of record warp was 
described by Happ and Karlov (9). 
Figure 4 taken from that article shows 
the distribution of warp amplitude vs. 
frequency for a large, random selec- 
tion of records. (Note that Fig. 4 plots 
amplitude vs. frequency as compared 
to Fig. 3 which shows velocity vs. fre- 
quency.) Since that study was made in 
1972, we have reviewed records regu- 

larly and have not found a reduction in 
the incidence of warps. Should the 
quality of records in terms of warp im- 
prove, we would still be confronted 
with providing phonograph reproduc- 
tion systems for the millions of records 
that have already been produced. 
Warp continues to constitute a serious 
problem in phonograph playback. 

Rumble from the turntable can be 
detected by the phonograph cartridge 
because the turntable motion moves 
the stylus while the tonearm remains 
stationary. This problem has been 
reduced significantly in recent years 
and even average turntables are very 
good. While the problem under normal 
conditions is not serious, the noise 
from this source could be magnified if 
the rumble frequency were the same as 
the cartridge-tonearm resonance fre- 
quency. 

Acoustic feedback occurs when 
sound from the loudspeaker excites 
the cabinet, turntable, or tonearm. The 
situation is similar to that which we 
have all heard when the gain in a 

sound reinforcement system is set too 
high. The problem can usually be 
solved by properly isolating the turn- 
table by putting it in a suitable 
enclosure or by providing vibration 
mounts. The tendency to oscillate can, 
however, be aggravated by an under - 
damped cartridge-tonearm system. 

Structure -borne noise is any vibra- 
tion that passes through the physical 
parts of the system to the tonearm or 
turntable. Typical causes of such noise 
are people dancing on wooden floors, 
passing trucks, nearby machines, or 
loudspeakers mounted on a wooden 
floor not properly isolated from the 
turntable system. The latter example 
may also constitute part of a feedback 
system which can result in excessive 
ringing of various notes, usually in the 
lower -frequency range. The solution to 
the structure -borne noise problem (as 
with the acoustic feedback problem) is 

to properly isolate turntables, cab- 
inets, and loudspeakers. Again, as with 
the other forms of mechanical noise, 
the effects can be seriously aggravated 
by an improperly damped cartridge- 
tonearm resonance. 

Cartridge-Tonearm Resonance: Users 
of phonograph equipment have long 
recognized that the conventional ar- 
rangement of a phono cartridge at the 
end of a pivoted arm has a built-in, 
low -frequency stability problem. Prior 
efforts to improve the situation have 
involved such devices as turntable 
shock suspensions, damped counter- 
weights, viscous tonearm damping, 
and low -mass pickups and arms. The 
low -frequency stability problem is a 
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The Technics ST -9030 tuner. 
Purists would feel better if it cost over $1,000 

To some, triers that offer 0.03% THD, 50 dB stereo 
separatior, a capture ratio of 0.8 dB and woveform 
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consequence of the resonance which is 

inherent in the conventional cartridge- 
tonearm arrangement. This resonance 
exists because the arm and pickup as- 
sembly behaves like an effective mass 
that is coupled to the record groove by 
means of a stylus assembly with its 
own mass, compliance, and mechan- 
ical resistance. For low frequencies, 
the mass of the stylus assembly can be 
ignored; however, that leaves its com- 
pliance and resistance as important 
coupling parameters. Just as a weight 
hanging from a spring has a natural 
resonance frequency, so do the com- 
pliance of the stylus assembly and the 
effective mass of the cartridge- 
tonearm assembly. 

Ideally, frequencies well below the 
resonance, such as those produced by 
warps, eccentric grooves, and the spi- 
ral grooving itself will move the car- 
tridge and arm with no relative motion 
of the stylus assembly. Frequencies 
well above the resonance will vibrate 
the stylus assembly but not the tone - 
arm which remains centered above the 
groove. In other words, the system 
"floats" the cartridge over the groove, 
"reads" the program material on the 
sidewalls of the groove, and produces 
corresponding electrical signals. Fre- 
quencies well below the resonance 
cause the whole stylus and arm 

38 assembly to move as a unit, and conse- 
quently produce no electrical output. 
Thus, the system plays the useful pro- 
gram material and ignores the rest-all 
well and good-but what happens at 
the resonance frequency? One import- 
ant characteristic of resonance is that 
motions are magnified considerably; in 
this case, typically from two to 10 
times. In Fig. 5, we have diagrammed 
the situation for vertical motion and in 
Fig. 6, the lateral case. 

In both situations, the output from 
resonance frequency signals in the 
groove will be increased from 6 to 20 
dB. These numbers are just the dB 
equivalent of the magnification 
numbers previously mentioned. By it- 
self, this might not be all bad, since 
this resonance peak determines the 
low -frequency response "limit" of the 
cartridge-tonearm system, and a bit of 
boost here may not be unpleasant. This 
was certainly true 15 years ago, when 
arm resonance frequencies of 30 to 50 
Hz were common. However, with mod- 
ern pickups and arms, these resonance 
frequencies are usually subsonic 
(below 20 Hz), so that reproduction by 
the loudspeakers may cause distortion. 
Additionally, preamp overload is most 
likely to occur at boosted low frequen- 
cies since the clipping level of most 
preamps is lowest here. Consequently, 
the arm resonance has lost whatever 
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usefulness it once may have had and 
must now be regarded as a liability. 

A most pernicious effect of the 
resonance is shown in Figs. 5 and 6 by 
the "scrubbing" motion developed by 
the stylus in the groove. This causes 
program material to warble in pitch, 
just as if the turntable speed was fluc- 
tuating. In fact, the groove speed is 

changing (relative to the tip) because a 

fraction of the velocity of arm vibra- 
tion is added to the groove velocity. 
The effect is that about '/3 of the arm 
vibration velocity is alternately added 
to and subtracted from the groove 
speed. For example, at arm resonance, 
total amplitudes of 1/32 in. are easily 
observed by eye. If the resonance fre- 
quency is 8 Hz (not atypical for high 
compliance pickups and average 
arms), the resonance velocity will be 
about 2 cm/sec. This velocity will pro- 
duce a "scrubbing" velocity of 0.6 
cm/sec along the groove axis. The 
groove speed at a 4.5 inch radius is 

about 40 cm/sec; so the frequency 
modulation will be about 0.6/40 or 1.5 
per cent and easily audible. 

Another less obvious but highly 
detrimental consequence of the arm 
resonance is that the stylus force is 

"used up" when the arm is vibrating. In 
the previous example, if the com- 
pliance of the pickup is assumed to be 
20 x 10-6 cm/dyne, 2.0 grams of stylus 
force will be required to accommodate 
the arm vibration alone. This is larger 
than the usual stylus force, so mis - 
tracking is quite certain at the ex- 
tremes of the vibration. 

Sources of Excitation: Having seen 
some of the consequences of the low - 
frequency resonance, let us next ex- 
amine the various sources that might 
excite it. The most obvious possibility 
seems to be signals in the groove; 
however, these are generally limited to 
frequencies above 20 Hz. Since the 
resonance frequency is always below 
20 Hz, the audio signals should not be 
a source of excitation. 

A sure source of excitation is floor 
vibrations, which are predominantly 
vertical. An impact will have an ex- 
tended low -frequency spectrum, which 
will be further modified in passing 
through the turntable mount. An ideal 
suspension will be tuned to below a 

few Hz, well below the usual arm re- 
sonance frequency, but some suspen- 
sions are tuned in the same range as 
the arm resonance and will cause 
serious trouble. Some of the impact 
energy may be translated into lateral 
motion in passing through the suspen- 
sion. All vertical motion will tend to 
excite the vertical resonance, but only 
the component of lateral motion 
generally perpendicular to the arm will 

tend to excite the resonances laterally. 
The most common source of excita- 

tion, however, is that of record warps. 
Figure 3 shows that warps occur in a 

broad low -frequency spectrum extend- 
ing from 0.5 to 10 Hz, with maximum 
velocity around 3 or 4 Hz. This excita- 
tion is the major culprit, and it oper- 
ates principally in the vertical direc- 
tion. The combination of the super - 
compliant pickup and many arms 
yields a resonance right at the peak 
frequency of the warp excitation, and 
is a prescription for trouble. Figure 3 

also shows that warp occurrence is 

minimal in the frequency range from 
10 to 15 Hz, between the warp frequen- 
cies and the program material. A re- 
sonance located in this region has the 
least chance of excitation from the 
warp or program material. Analysis (9) 
showed that there is a general disparity 
between the highest compliance pick- 
ups on the market and the arms 
available to use them. 

Record eccentricities where the hole 
is not perfectly centered form a source 
of lateral excitation, but these occur at 
a frequency close to 1/2 Hz 

33-''/,R/M 
60 s/M 

0.55R/s=/ Hz) 

This frequency is low enough to be in- 
nocuous. 

A previously unrecognized minor 
source of arm excitation is the change 
of stylus drag force with modulation. 
Signals which have a substantial angle 
at the axis crossing; i.e., a high record- 
ed velocity, will increase the drag 
force considerably, and the arm offset 
angle or the vertical tracking angle 
geometry will cause a component of 
the drag force to move the pickup. 
This can be seen in Figs. 5 and 6. If the 
drag force varies, the pickup will 
move, and the "scrubbing motion" oc- 
curs. 

It should be clear at this point that 
an under -damped cartridge tonearm 
resonance can create a serious prob- 
lem when that resonance is excited. 
Obviously many potential sources of 
excitation exist, the most predominant 
being record warp. Thus, reducing the 
effect of resonance should be the 
primary objective in improving play- 
back under practical conditions. 

Static Electricity on Phonograph 
Records: To the audiophile who deals 
with high performance record playing 
equipment, static electricity charges 
are a perverse and irregular nuisance, 
usually producing annoyance, but oc- 
casionally causing calamities. The 
problems are usually worse in winter, 

when the humidity is low, but some ef- 
fects can still appear in the middle of 
summer. 

These effects show up in many 
forms, principally (a) crackling, pop- 
ping, or frying noises during record 
playback; (b) brief popping sounds dur- 
ing arm setdown; (c) excess stylus force 
due to electrostatic attraction of the 
cartridge to the record being played; 
(d) in changers, attraction of the arm to 
the unplayed stack, interfering with 
setdown and reducing tracking force 
to induce mistracking, and (e) dust and 
dirt attracted to the playing surface, 
producing wear and playback noise. 
This is a formidable list, and some of 
these effects have not been fully rec- 
ognized previously. 

Static electricity was the first form 
of electrical effect to be noticed many 
hundreds of years ago, but the nature 
of the mechanisms producing charges 
are almost as obscure now as then. 
Any form of friction, motion, or con- 
tact is likely to produce charges, and 
vinyl is one of the most easily charged 
materials available. Hence, such com- 
mon actions as removing a record from 
its jacket or wiping it with a cloth or 
brush, is certain to produce a charge 
that will be hard to remove. Unlike the 
"ordinary" electricity which produces 
useful effects in a closed circuit, static 
electricity lives in open circuits. If the 
air is dry and the surface resistance 
high, a charge may take days or even 
weeks to disappear. In the meantime, 
it is just waiting for a chance to cause 
trouble. 

The classical method of measuring 
charges is the electroscope, a simple 
instrument in which the mutual repul- 
sion of two gold leaves causes them to 
stand apart, the angle being related to 
the voltage which is being measured. 
This device endears itself to users for 
its habit of self-destruction when ex- 
posed to strong charges. Fortunately, 
special instruments have now been 
developed to measure static charges, 
since ordinary voltmeters are not 
suitable. 

A few minutes of experimentation 
with such an instrument will show how 
tenacious and easily produced the 
charges are. Even wiping the record 
with a damp cloth may produce 
charges rather than neutralizing them. 

Incidentally, measurements with 
these instruments have shown that 
electrification from the direct friction 
between the diamond and vinyl is, 
oddly enough, negligible. 

The results shown in Table 1 il- 
lustrate several interesting points. 
First, it verifies the observation that 
placing a charged record on a 

grounded turntable (Col. B & C) re - 
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duces the effect of the charge because 
the electrostatic field is concentrated 
between the turntable and the under- 
side of the record, which reduces the 
original field. Another way to regard 
the situation is to recognize that the 
capacitance has increased greatly, 
and, since the charge is constant, the 
voltage must decrease in accordance 
with the equation V =Q= C. Note that 
this does not eliminate the charge, but 
only reduces the external field. When 
the record is removed from the turn- 
table, the original voltage reappears. 
The closer the record is to the con- 
ductive surface, the lower the external 
field produced, up to the 90 per cent 
reduction shown in the table. 

The results also show that the static 
charges on records are always negative 
and that some records are less suscep- 
tible to charges than others. The 
30,000 -volt measurement in air was ac- 
companied by a considerable crack- 
ling sound and seems to be a threshold 
voltage determined by the breakdown 
voltage of the air. 

This investigation was started in 
winter, and there was no difficulty pro- 
ducing charges using cat fur and fric- 
tion. As the season advanced and the 
humidity increased, the charging be- 
came much more erratic, and it was 
necessary to lightly rub a finger on the 

42 rotating record to produce a charge. 
Eventually, as the nature of necessary 
comparisons became clear, the 
charges would not cooperate at all! 
Consequently, to make repeatable 
measurements independent of humid- 
ity and rubbing techniques, a system 
was devised which uses continuous 
electrification via a high voltage d.c. 
supply to achieve a calibrated, repro - 
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Table 1 -Measurement of Electrostatic Charges on Phonograph Records 

Record 

CBS STR 100 
JVC TRS1005 
Shure TTR103 
RCA RL1624 
Acetate Blank 
RCA Elvis -Hawaii 

(A) 
Electrified 

on Turntable 
With Cat Fur 

(B) 
Lifted Off 
Turntable 
After(A) 

Volts -Negative Volts-Neg. 

3000 
2500 
3000 
4000 

30,000 
30,000 
30,000 
30,000 

0 0 
2250 30,000 

(C) 
Replaced on 
Turntable 
After (B) 

Volts-Neg. 

3000 
2500 
3000 
4000 

0 
2250 

(D) 
Destaticized and 
Removed from 
Paper Sleeve; 
Meas. in Air 

Volts -Negative 

10,000 
5,000 
5,000 

10,000 
0 

3,000 

ducible charge. The arrangement is 

shown in Fig. 7. 

The probe is a steel phono stylus of 
0.006 radius supported 1 inch above 
the surface of the record. As the record 
rotates under the probe, it receives a 

charge which builds up to a saturation 
point. A calibration curve (Fig. 8) gives 
the relation between the probe voltage 
and the charge on the record. The 
measured charges are nicely en- 
compassed by the calibration curve. 
As might be expected, it shows a knee 
which is the breakdown voltage of the 
charging point. Above the knee, the 
relationship between probe voltage 
and record voltage is linear. The only 
caution to be observed is that the 
curve can only be used in an increasing 
direction, i.e., one must start with a 

neutral record and increase the volt- 
age during experiments. 

If the record is fully charged and a 

lower voltage is then applied, the ac- 

J 
2 3 4 

Record Voltage KVDC 

Fig. 8- Voltage Calibration RCA R11624. 
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tuai voltage on the record will be 
somewhere between the former and 
latter value and, hence, indeterminate. 
Discharges to the pickup can be de- 
tected by the means shown in Fig. 7, 

where a sensitive amplified microam- 
meter is connected in the ground re- 
turn circuit from the pickup. Thus, 
measurements can be made of both 
charging and discharging. 

Test Results 
Typically, no discharge is noted un- 

til the charge voltage exceeds a par- 
ticular value, which we call the thres- 
hold voltage, after which the current 
increases rapidly. Cartridges having a 

grounded metal shield and grounded 
stylus shank have threshold voltages in 
the region of 4000 to 5000 volts. Thus, 
charges below this voltage will not 
cause a discharge, but will exert an 
electrostatic force on the cartridges. 
When a record is charged above the 

REC, ORD "N EUTR AL" 
Band 5 6 7 8 

Fig. 9-Trackability calibration of 
the TTR 103 test record, 331/3 rpm 
@ 296 Hz with the V15 Mk 111 

stylus assembly. 
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Dynamic/10 
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And the fury. 

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

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

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

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

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

Possibly of most importance is the 
fact that a natural charge will be non- 
uniform and cause cyclic wow or fre- 
quency modulation with record rota- 
tion. The result can be nonrepeatable 
and probably difficult to identify but 
would have a clearly discernable ef- 
fect on sound quality. 

Experiments with household dust 
also show that a record voltage of only 
1000 or 2000 V is enough to make fine 
particles adhere to the record and re- 
sist brushing or blowing, especially out 
of the grooves, where ordinary bristles 
cannot reach. 

Fig. 11a- No lint on the stylus tip. 

.75 

.25 

Threshold Voltage of 
Conventional Cartridges 
4.2 KV 

5.8 K V 

3.7KV 

0 
BAND 

3.0 K V C HARGE ON REC ORD 

5 6 7 8 

Fig. 10-Trackability measurement using electrostatic force on the 
TTR 103 test record, 331/3 rpm @ 296 Hz. 

threshold ,voltage, a playing will 
discharge it down to the threshold volt- 
age of the cartridge but not to zero. 

The electrostatic attraction force 
was measured by making a trackability 
calibration of, a particular cartridge. 
This was done by playing the bands of 
the Shure Test Record TTR103 and 
noting the corresponding stylus force 
for marginal tracking (Fig. 9). The arm 
was then counterbalanced to zero. The 
record was charged and then played 
using the electrostatic force as the sole 
force. Adjusting the charging voltage 
for the same marginal tracking as 

44 before yields the results shown in Fig. 
10. The points above 4200 volts (thres- 
hold voltage of cartridge) are not sig- 
nificant with a naturally charged 
record, because the record will dis- 
charge to this level. However, 4200 V 
can add an extra %, gram to the stylus 
force! This additional force would in- 
crease wear and at least change the in - 

Fig. 11b- Lint accumulation 
around the stylus tip. 

From this, we conclude that electro- 
static charges can create some serious 
problems in tracking, distortion, noise, 
and dust accumulation. This most cer- 
tainly is a phenomenon which at our 
present level of sophistication in high- 
fidelity record reproduction cannot be 
ignored. 

Dirt on the Record and Tip 
The effects of dust and other con- 

taminants on the playback process 
have been the source of study for 
many years. It has not been possible, 
as yet, to quantify the exact amount of 
dirt that would be acceptable, or even 
to completely spell out the process of 
dirt accumulation. Suffice it to say 
that records must be kept clean and 
that the more care one takes in main- 
taining cleanliness, the fewer problems 
will result. Proper brushing of the 
record before it is played, we feel, is 

essential for top-quality performance. 
While it is not the purpose of this 
paper to discuss methods of cleaning 
records, it should be noted that there 
are a large variety of methods, some of 
which are considerably better than 
others. 

We have found that even the best of 
the record cleaning methods still 
leaves some dust and contamination 
on the record. The length of time one 
can play the record before a serious 
problem results is related to the initial 
cleanliness of the record, the amount 
of dirt accumulation on the record dur- 
ing the playing time, and on the stylus 
tip. Accumulation of dust and lint on 
the record results in the condition as 

shown in Fig. 11. As the dirt builds up, 
it finally reaches a condition such as 

that shown in Fig. 11b at which time 
proper tracking cannot be achieved. 
The length of time required to develop 
an accumulation which will create the 
condition of 11b will depend on the 
length of the stylus tip. Shure, for ex- 
ample, maintains a minimum distance 
of 0.014 inch from the bottom of the 
stylus shank to the end of the dia- 
mond. A shorter tip could be used, 
which would slightly reduce tip mass 
and offer some very minor advantages 
in trackability; however, our experi- 
ence indicates that this would be an 
improper compromise. Even though 
excellent care is taken of the record, it 
is felt that some accommodation to 
the probability of dirt accumulation 
must be made. 

Since some dirt will accumulate on 
the stylus, the objective is to provide a 

design which will avoid the necessity 
of cleaning the tip for as long as pos- 
sible. The absolute minimum time 
would be the playing time for one side 
of a disc. This would not seem to be a 

reasonable or practical minimum since 
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one should allow for the playing of a 

stack of records on a changer. A prac- 
tical objective, therefore, would be to 
play at least six records; i.e., roughly 
two hours, assuming that the records 
have previously been cleaned properly 
and that a cover is used over the 
changer during the playing of the 
records. 

Summary 
We have discussed several factors 

that affect the performance of a 

phonograph pickup. These factors 
have been divided into two groups: 
namely, those which must be con- 
sidered under ideal playing conditions 
and the conditions that create prac- 
tical problems of playback. In the first 
group, we include frequency response, 
separation, trackability, tracing and 
tracking distortion, and skating force. 
In the second group are the level of 
modulation, mechanical noise, arm re- 

sonance, static electricity, and con- 
tamination. 

In the next portion of this article, we 
will describe means whereby the ef- 
fects of non -ideal playing conditions 
can be countered and, in some cases, 
totally eliminated. Concurrently, sig- 

nificant improvements in playing 
under ideal conditions can also be 

achieved. A 
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A: I always thought that your 
having done the Goon Shows was 
probably the source of a lot of the 
crazy sound effects on the Beatles' 
records. 

M: Yeah. That, of course, was great 
fun to do, in those days. We had to 
create everything for ourselves. And 
it was like painting pictures in sound, 
which was great. And it was very 

48 useful experience. In fact, to be quite 
brutal about it, I don't think Sgt. 
Pepper would have existed without 
Peter Sellers. 

Things always rub off, you know. 
And when the Beatles first came 
along, I think one of the things that 
they liked about me was the fact that 
they knew I made these kind of 
records. 'Cause they were pretty zany 
too. 

A: Do you have any "influences" as 

a producer? Did anybody's records 
stand out in any way to you? 

M: Well, obviously, I like lots of 
records, but I really don't think I've 
ever been influenced by another 
producer's record. Producing's a 

pretty lonely job-you know, you 
don't know what another guy does. 
You never see another guy producing. 
You just develop on your own lines. 
You know, it's no good sort of 
"studying" other people's techniques, 
because you can't really know for 
sure how it's done. Unless you're 
actually there. All you can do is ... 
you know, if you like a record, you 
can think how those particular things 
were achieved, but I think it's much 
better not to inquire about other 
people's, but plow your own furrow. 
You try and find out things for 
yourself. 

A: How about your arranging? 
Would you say that you're of any 
particular school or orientation? 

M: Well, orchestration and 
arranging for instruments varies with 
the kind of performance that's going 
to be made. So, for example, you will 
do a different score for a pit or- 
chestra behind the musical from the 
kind of score you will do for a film, 
or the kind of score you will do for a 

gramophone record. Each one 
depends upon how it's going to be 
performed. 

There are some fantastic or- 
chestrators of the past. Ravel, of 
course. Tchaikovsky was a great 
orchestrator. Debussy was pretty 
good. And these are the kind of 
people whose scores I studied. 
Stravinsky is fantastic. And I would 
find out how they did things .... 

I mean, when I was 15, I was 
enormously turned on by going to a 

symphony concert in England, where 
they played L'Apres-midi d'un Faune 
by Debussy. I don't know if you know 
this particular piece of music .... 

A: I'm going to have to look up the 
spelling. 

M: Afternoon in the Life of a Fawn. 
And its just a tone poem-an or- 
chestral tone poem-and the sounds 
that I heard, as this boy of 15 sitting 
in this auditorium, I could not 
believe what those ordinary human 
beings in front of me were making! It 
was just so beautiful, so fantastic- 
they were gorgeous. I was so en- 

thralled by this I thought "Well, how 
does it work? How do they do it? 

How did the guy write that music? I 

must find out." 

And I got the score of Debussy's 
L'Apres-midi d'un Faune and I studied 
it and I looked at all the notes and I 

saw what instrument was on which 
and so on. And even today, many 
years later, I can still listen to that 
same piece of music with awe, 
because I know how it works, I know 
what is done and I can write music 
just like it now, but I know exactly 
how beautiful and how brilliant they 
were. 

A: Can you name some other 
compositions that influenced you? 

M: Well, of course, Bach is an old 
favorite of mine, and he was a pretty 
pure guy-he didn't have orches- 
tration techniques because there 
wasn't much of an orchestra in those 
days. 

A: Pure in what sense? 
M: Pure musically. 

A: Who would be "impure"? 
M: Well, that means two things in 

music, doesn't it? There's the way in 

which it is put over, i.e., orches- 
tration-the coloring-and then 
there's the pure notes themselves, 
whether it's done on a harmonica, a 

synthesizer, or a symphony orchestra. 
The actual musical frequencies and 
notes that go out are the original 
musical creation, and what you do 
with it and the way you color it is 

another matter. They're two distinct 
things. The design-the actual design 
of the music-is like a blueprint. And 
you don't need to hear it-you can 
look at it and you can admire it. You 
can hear it in your mind by looking 
at it. 

And Bach, of course, was a fan- 
tastic designer of music. The purity 
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of his music is incredible, and, in 
fact, it's so contemporary in many 
respects. A lot of the pop songs that 
we have today are based on Bach's 
ideas. 

A: Would you say that Paul 
Buckmaster has some Bach in- 
fluences? 

M: Was he influenced by Bach, do 
you think? Possibly. I guess, like me, 
he's been influenced by pretty well 
everybody. 

A: I'd be interested to explore the 
string quartet as a form. Was that 
always a favorite permutation of 
yours? 

M: Well, I like four-part writing, 
and ... string quartet writing does 
teach you something. It teaches you 
to be economical, for a start, when 
you've got four lines to play with. It 
teaches you the way to dispose those 
lines together, and, in fact, if you 
write well for string quartet, I believe 
you write well for strings. 

A lot of people make mistakes 
when they start trying to write for 
strings by thinking in keyboard 
fashion. Because a lot of people play 
piano, and they look at their two 
hands and they think "Well, if I 

transpose that to strings, it's gonna 
sound okay." But it doesn't work that 
way. You've got to think in con- 
trapuntal terms of four lines working 

together. And once you've got that 
into your system, then you can write, 
I think, very well for strings. 

A: Where might writing a string 
quartet on piano be wrong? Not as 
fluid an orientation? 

M: No, no, it's not that. It's a 

question of the grouping of the notes. 
That the tendency for a pianist, when 
he starts out, is to write a bass line 
and a group of things in the top. Like 
his two hands. The left hand is the 
bass line, and the right hand is a 
bunch of chords. And they tend to 
write like that-the violins and violas 
are up bunched together, and the 
cellos down by themselves. And that 
really doesn't work too well, 1 don't 
think. It doesn't make for an even - 
spread sound. 

A: Is there any order in which the 
parts of a string quartet traditionally 
are written? 

M: Not really. I mean, you've got 
to think of the music as an entity, 
without thinking too much of the 
instrument which is natural to you. I 

mean, if you are a pianist, or if 
you're a guitar player, you are ... 
imprisoned by what you play, so you 
tend to think the way your fingers go. 
That's why so many pop pieces of 
music written by guitar players have 
kind of ... whole -tone slides. Because 
they do that on their frets-they find 
a particular chord position, and by 
moving a couple of frets down, they 
get another whole tone of the same 
chord, and a lot of compositions are 
dictated by that. 

A: Well, just the physical aspects of 
the guitar will tend to give you 
degradations off D, G, and C chords, 
but not in B, say, because there's no 
8 in the open position. 

M: That's right, exactly. And 
similarly, a pianist will do particular 
things that fit his hands which, in 
turn, influence his writing, but what 
I'm trying to say is that any guy 
who's writing music should try and 
free himself of those fetters. Because 
writing music is cerebral-it's 
something you think about-and you 
shouldn't really be influenced by the 
physical aspects of your body, you 
should think of your mind. 

A: Who are considered the pre- 
eminent string quartet writers? 

M: Oh, I don't know-I really 
couldn't answer that. You mean 
amongst classical people and all? 
Well, almost all the classical com- 
posers have written them. 
Beethoven's string quartets are 
probably the best of all. 

A: Let's talk about your horn 
arranging. I always saw, for what it's 
worth, "Beatles Brass" as sort of a 

subgenre of horn arranging. 
M: I mean, do you think that's 

distinctive? Do you think that the 
Beatle brass is distinctive? 

A: Yeah. 
M: Do you really? 

A: You know It Don't Come Easy? 
That was Beatles Brass. 

M: Mmm, I think it's very ordinary. 
I've never really regarded my .... 

A: You're not as staccato. I think 
you write longer, more melodic lines, 
rather than just "punctuating" like 
most people. 

M: Right. This probably, though, is 

a drawback rather than an asset, I 

don't know. I mean, it's just the way I 

tend to write. I've never been par- 
ticularly proud of my pop brass 
writing. It works all right .... 

A: I always saw you as the standard 
there. You probably are. As far as 
horns go, don't you think? 

M: No. Well, I don't consider it my 
best aspect, put it that way. 

A: Well, whose brass influenced 
you? Anyone in particular? 

M: Not really, no. I don't play any 
brass instrument, and I just write, you 
know, in the way I think it should 
sound. 

A: All things considered, who do 
you think you write most like? 

M: Oh, I don't know. Like me, I 

guess. I really don't know the answer 
to that question. I guess one tries to 
have as distinctive a style as one can. 

A: Let's talk about EMI back then. 
How did the company work, 
basically? What was the A&R 
Department like? 

M: At that time? There wasn't an 
A&R Department of EMI-there was 
a label which had its own people. 
And EMI consisted of HMV, 
Columbia, Parlophone, and I guess 
Regal-Zonophone. And then the 
import labels like Capitol. Now HMV 
and Columbia were the big boys- 
they were the big labels-and their 
pop labels and their classical labels 
were handled by different people. 
The pop label was handled by the 
head of production-the guy who ran 
the label, in fact-and he was also 
responsible for importing stuff from, 
in the case of HMV, RCA Victor, and 
also making his own records. And the 
same with Columbia-they had input 
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from CBS, and they also made their 
own records. 

In the days when Oscar Preuss was 
my boss, Leonard Smith was head of 
Columbia, and Norman Newell was 
his assistant. And Wally Norman 
Newell became head of Columbia, 
and Wally Ridley was head of HMV 
on the pop side. The classical end of 
those two labels 
was done by other 
people-Walter 
Legge and 
David 
Bicknell 
and so 
on. 

On the Parlophone half, it was such a 

small label-much smaller than the 
big guys-that there was no other 
pevson for the classical end. We were 
the classical end, so we did 
everything. So that on our label, it 
was me, and that was it. And I had 
an assistant eventually, by the name 
of Ron Richards, who later became 
my partner. And the whole label was 
run by four people-me, Ron 
Richards, my secretary Judy Lockhart - 
Smith, and Ron's secretary Shirley 
Spence. And that was it. 

A: I'd be interested to know some 
of the specifics of the Beatles' deal 
with EMI. 

M: I signed them to Parlophone 
Records for four years. I actually 
signed them for one year, and with 
three options by EMI-on the EMI 
side-to sign them for a further three 
years. So it was a four-year deal. 

A: Were there any advances or 
guarantees? 

M: No. I mean, they were unknown 
people, and they were lucky to get a 

chance, you know. And the deal-for 
them-was pretty rough. They didn't 
get much money at all out of it. On 
the other hand, it was the kind of 
thing where I said that, you know, if 
you have anyone who shows promise, 
then obviously you change the 
contract. It was as simple as that. 

A: Your signing them was pretty 
much sticking your neck out, wasn't 
it? 

M: Well, if you ran a label, you 
stuck your neck out every time you 
signed anybody. You know, I had my 
responsibilities-I had to sort of sign 
who I thought was right. 

A: Weren't the Beatles like the first 
of those kinds of groups to get a 

record deal? 
M: Yes, and in fact they'd already 

been turned down by every other 
record company in the country. 
But that doesn't mean much, 

1 does it? I mean, the kind of deal 
I signed them to wasn't gonna 
break the bank if they didn't 
work. And I needed something, 
and I thought they were good. 
So I signed them. 

A: Were the Beatles considered 
the best Liverpool band at the 
time? Were they the logical band 

to be the first to be recorded? 
M: Not really. If you look at the 

bill posters of the time, they were 
kind of way down the list. You've got 
other people above them in the 
billing. 

A: Because I remember, an early 
question posed to them by American 
reporters was "Why you guys and not 
the other 148 bands?" and they 
always said "We don't know." 

M: That's right. Well, the answer is, 

of course, pretty obvious, but at the 
time we didn't know. 

A: I always saw a real musical unity 
in the so called "Mersey Sound." The 
Beatles, Billy J. Kramer, Gerry and the 
Pacemakers-there's a definite flavor 
and style to it. Would you charac- 
terize it at all? 

M: I wouldn't be able to analyze. 
... It's for you to analyze the things 
we do. But I think the answer-why 
Liverpool happened to be the place- 
was that Liverpool was probably the 
busiest port in England, outside of 
London. And these guys in Liverpool 
rubbed shoulders with all the sailors 
coming off the shore. It's very much 
a dock area, and it's very much a ... 
seafaring town. It's also the sort of 
focus of all the Lancastershire in- 
dustry-Manchester and Birmingham 
sell all that stuff through to Liver- 
pool, and it's kind of a connection 
point, if you like. Rather like 
Hamburg was, and I guess influences 
came that way. 

A: What were the first tunes you 
ever heard of the Beatles? 

M: I can't remember. 

A: Were they on a demo? 
M: The very first demo I had was a 

tape which Brian brought to me, 
which I thought was interesting. And 
then I got them down for an af- 
ternoon in the studio-it was a 

recording test, in fact. And I spent an 
afternoon with them, and they played 
through some of the stuff they did. 
Which was sort of standard things. 
There weren't many of their own 
compositions-they were things like 
Yer Feet's Too Big by Fats Waller, and 
Over the Rainbow and things like 
that. I don't remember the actual 
tunes they played, but I know there 
were a lot of things that ... were 
fairly recognizable. 

A: What did you think of their 
writing initially? 

M: It was okay, but I wasn't 
knocked out by it. It wasn't very 
good, actually. I mean, it ... didn't 
show the enormous promise that 
came later. 

A: How did you use to hear their 
new songs? 

M: We would generally spend some 
time together, and John and Paul 
would just stand in front of me with 
their guitars and sing them to me. 

A: Do you think you influenced 
their writing, even if only by saying 
"Yes, that's good" and sort of rein- 
forcing them to do more of this here 
as opposed to that there? 

M: I should think the only in- 
fluence I had on them at that stage 
was to tell them to go and do better. 
Because after Love Me Do, I looked 
around for a hit song for them and I 

found one, written by Mitch 
Murray-who was one of the writers 
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of the day in Tin Pan Alley-and I 

told them to record it. And they 
weren't very happy about it. They did 
record it, and the tapes are still there. 
In fact, there was a radio station that 
had been playing it. How Do You Do 
It was the title, and they came to me 
after we made the track and they 
said "Look, we can do better than 
this," and I said "Well, I don't 
believe you can, but ... show me". 
And they came back with Please 
Please Me, and I admitted that they 
had a super record, a super tune. 
That was what I was looking for. 

A: Did they have any kind of sense 
of their best tunes at all? Did you find 
that generally you and they would 
agree as to their strongest material? 

M: Oh, sure. I mean, when Please 
Please Me came along, we all ... I 

mean, I knew it was a hit. And I told 
them so after we'd finished the 
thing-I said "You've got your first 
#1 record." And from then on, that 
spurred them on to writing more. 

A: Generally, how were the tunes 
selected for the first three or four 
albums? 

M: I would listen to what they had 
to offer, and I wasn't very impressed 
with it. I mean, the very first record I 

54 issued-which was Love Me Do and 
P.S. I Love You-was the best of the 
bunch they had. And it was okay, but 
I wasn't knocked out by it. I mean, it 
was good enough for a first issue, but 
it wasn't the big one I was looking 
for. And that was borne out by the 
success of things, 'cause it only 
reached #17 in the charts. 

A: Did you hear One After 909 
back then? 

M: I think I probably did. I really 
can't remember. I think it's more than 
likely. I've no doubt it'd be written 
down somewhere. 

A: For the first album, about how 
many tunes were vaguely under 
consideration? 

M: Well, I already knew their 
material when we did the first album 
because I'd seen them up in the 
Cavern and I'd seen them performing. 
And their first album- a lot of which 
is issued on the Rock 'n' Roll album 
now-was a matter of expediency. 
'Cause we had a #1 single hit, and I 

wanted an album out quickly to cash 
in on it. So I got them down to the 
studio and I said "Right. We're gonna 
do all the stuff you do at the Cavern. 
And I want you to knock it out 
quickly." And we started at 10:00 in 
the morning, finished 11:00 at night, 

and that was the album. Not much 
art in it, but it worked. It had that 
raw gusty thing that we wanted. 

A: How much recording experience 
did the group have before Love Me 
Do? 

M: None. 

A: Well, they'd done that thing in 
1961 with Tony Sheridan. 

M: That's right. With Pete Best. It 
was before Ringo came on the scene. 

A: Did they know pretty much what 
to do? Did they understand what was 
going on, or did they just say "Take 
care of it"? 

M: Well, they didn't know anything 
about recording at all in those days. 

They knew that a microphone was a 

thing you sing into, and that was 
about it. 

A: Did they have any ideas before 
you started recording about who or 
what they should sound like? 

M: Well, they wanted a very 
driving sound, a very powerful sound, 
sure. 

A: Do you think the early records 
captured that? 

M: No. 

A: What ideas, if any, did you 
contribute to their early recorded 
sound? 
M: Oh, God, I don't know. 

A: Was that considered a lot of 
drums-level-wise-for those days? 

M: It's difficult for me to answer 
these questions, 'cause I'm not on the 
receiving side, you know. I don't 
know, you'll have to ask somebody in 
the street there. I didn't think so. It's 
difficult for me to answer. I don't 
know how it was received. 

A: I'm told there's a Capitol of 
Canada version of Love Me Do that's 
radically different from the one we 
got here. 

M: We did make several versions 
of Love Me Do, but ... 

A: How did all of them get out, or 
as many as did get out, get out? 

M: Well, there couldn't have been 
more than about two or three. You 
say "many of them"-there weren't 
that many. I don't know, people 
pinched tapes, didn't they? Only one 
was issued, that's for sure. 

A: Were Love Me Do and P.S. I 

Love You actually recorded in mono? 
I don't think there are any stereo dubs 
of that. 

M: Every single was issued in 
mono. It was never thought of as 
being stereo, because there were no 
stereo singles in those days. But the 
facilities I had in the studios were 
very primitive. We didn't have 4- 
track-we had stereo machines and 
we had mono machines. And I used 
the stereo machine because it was 
better than the mono machine. And I 

used to use it as a twin track-I used 
to put all the backing instruments on 
one thing and all the voices on 
another. 

A: I see where you said those early 
sides were never intended for stereo 
release. 

M: That's right. We'd never think 
about it then, you know. I don't think 
people realize today how primitive 
life was in the recording studio in 
1962. 

A: Why in England was it 
customary for the singles not to be 
included on the albums? 

M: Because we thought it was 
better value for money. First of all, if 
you're gonna make a single you 
should make a single, and if you're 
gonna make an album you should 
make an album. And if you did in- 
clude a single in an album, it should 
be an addition to the album rather 
than part of the album. Right? So 
that if we included a single in an 
album, we would make it a 14 -track 
album instead of a 12 -track album, 
and the extra two tracks would be 
the single. 
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Announcin Having minimized the distortions 
caused by rumble, wow and flutter, our 
engineers turned to the most disturbing 

a ne distortions of al- those in the phonograph record itself. 

The Music Recovery Module 
Here is the solution: a component that elec- cornonentronica-ly identifies and filters the pops, 

f Garrardclicks 
and scratches before they reach the 
listener's ears. What comes through 

is the music and on_y the music. 

The way it works. 

tIlNt's 

The Music Recovery Module employs an ingenious 
patented detector which is programmed to recog- 
nize the unique waveform of a noise impulse (pop, 

iiiiportant 
click or scratch) and activate an electronic 

tricontrol to suppress the noise to far be- 
low the level of the 

records 
. A "bucket 

brigade" provides a 2.7 millisecond 
phonogrtime delay 

during which 
the noise im- 

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

asWhat it will do for you. 
The Music Recovery Module will deepen your enjoy- 

ment of records - the prime source of music in 

is to tap the home. It will "renew" your older records. It . will even make your new records sound better. 
Visit your Garrard dealer for a dramatic 

demonstration.You'll hear why the Music 
Recovery Module belongs in your sys- 
tem. If you'd like complete information, 

' Gam 2i write: Garrard, Dept. C, 100 Com- : E ` ... mercia_ Street, Plainview, N.Y. 11803. 

Garrard. 
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THE STRANGE 
SHAPES 
OF KEF 

The famous 
B139 Bass 
Driver. 

Flat -fronted 
and elliptical. 

Do you know why? 
The new Model 105. 

Each drive unit has its own, 
curiously shaped compart- 
ment. 

Do you know why? 
The Cantata. 

It's tall, narrow, and we've 
positioned the mid -range unit 
above the tweeter. 

Do you know why? 
Here are some of our 

56 expert KEF dealers who can 
help you with the answers. 

Call in and get your entry 
form right away. 

Arizona Audio Ltd., Phoenix, AZ. 
Stereo Showcase, Sacramento, CA. 
Paris Electronics, Los Angeles, CA. 
Sound Systems,San Francisco, CA. 
Sound Track, Arvada, CO. 
Greenwich Stereo, Riverside, CT. 
Harbor Sound, New London, CT. 
New England Audio, New Haven, CT. 
Audio Excellence, Longwood, FL. 
House of Stereo, Jacksonville, FL. 
Sound Components, Coral Gables, FL. 
Victor Stereo, Chicago, IL. 
Custom Electronics,Lexington,KTY. 
Wilson's Audio, New Orleans, LA. 
Audio Studio Stereo,Brooldine,MA. 
Natural Sound, Framingham, MA. 
K & L Sales Corp., Watertown, MA. 
Audio Dimensions, Birmingham, Mi. 
Gramophone, Birmingham, MI. 
Pointe Electronics, Grosse Pointe Woods, MI. 
Sight & Sound, Morristown, NJ. 
Eastern Audio, Morristown, NJ. 
Hi-Fi House, Albuquerque, NM. 
Ear Drum of New Jersey,Nanuet,NY. 
Electronic Workshop Sales,New York, NY. 
Gordon Electronics, Syracuse, NY. 
Lyric Hi-Fi, White Plains, NY. 
The Listening Room, Scarsdale, NY. 
Sound Cellar, Rochester, NY. 
The Speaker Shop, Buffalo, NY. 
Barclay Rec. & Elec.,Narberth, PA. 
Definitive Systems of Newport, Newport, RI. 
Hillcrest High Fidelity, Dallas, TX. 
Audio Associates, Falls Church, VA. 
Dimensional Sound, Mt. Vernon, WA. 
Stereoland, Federal Way, WA. 
Audiophile Sound Studio, Middleton, WI. 
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A: I thought 14 was the standard. 
M: Well, sometimes we used to do 

14 anyway. But we always tried to 
make a single separate from the 
album, so that .... Because we 
thought people will buy both. And 
eventually, they would probably 
aggregate the singles into album 
form. But the singles market in those 
days in England was different from 
the album market. 

A: Why do you think that we in the 
United States got so many mono 
versions of tunes that appeared in 
England in stereo? As so many were 
also single sides, I always surmised 
that what happened was that Capitol 
would get the singles as mono dubs 
and not reorder the stereo dubs for 
inclusion on the albums. 

M: Well, in the early days, Capitol 
did some very strange things, and we 
didn't like what they were doing at 
all, but we had no control over it. 
And I got very uptight about it all. 

A: It's a wonder it went on as long 
as it did. Sgt. Pepper was the first 
album not to have been tampered 
with. 

M: Well, as I say, we had no 
control over it. Capitol then in those 
days was run by guys who thought 
that they knew all the answers. 
Anytime we'd complain, they'd say 
"Well, you don't know the American 
market. We do." And what can you 
do from England 7,000 miles away? 

And whenever I came over I was 
an embarrassment to them anyway. I 

was sort of kept in the background. 

A: Capitol even went so far as to 
change running orders and B-sides. In 
England, the single was I Want to 
Hold Your Hand/This Boy, but in 
America it was I Want to Hold Your 
Handll Saw Her Standing There- 
both uptempo rockers-presumably 
to enhance its chances of hitting. And 
when the album came out, the first 
three songs were I Want to Hold Your 
Hand, I Saw Her Standing There, and 
This Boy. 

M: Well, I guess people were trying 
to justify their existence. As I say, we 
had no control over it-we didn't 
know what was being done. We knew 
later when it was done, but the 
answer always came back "We know 
this market better than you do. So 
stay out of it." And they took the 
credit for it too. I got very uptight 
when I'd see records that I'd 
produced, and I'd see an American 
version of it and it said "Produced by 
George Martin in England and Dave 
Dexter in America." Look at some of 

those early albums-you'll find it 
that way. In fact, on the first album 
it was just "Produced by Dave 
Dexter." 

And Alan Livingstone, who was 
head of Capitol at that time ... he 
would sort of hog all the limelight. I 

remember a press reception, and 
somebody kept me in a back room, 
'cause I was there. And I was never 
introduced to any of the press or 
anything. 

A: It seems to me that the feeling at 
Capitol was that this was a transient 
sort of phenomenon, and we'd best 
cash in on it right now. 

M: Well, everybody thought it was 
a transient phenomenon anyway. 
Even at EMI-everybody did. They'd 
say "It couldn't last." 

A: At what point did you realize 
what you were on to? 

M: I never did realize ... I mean, I 

just knew that I wanted to make 
something, and I didn't want it to 
stop. And I wanted to keep going. I 

didn't really think about it being a 

transient phenomenon at all. It was 
just something you did. 

A: In addition to different selec- 
tions on the American Beatle records, 
wasn't there some re-EQing and re - 
mastering done as well? 

M: I never really heard the stuff 
until I came over and bought records. 
They never sent us the stuff. I didn't 
know what was going out. 

A: Can you talk about the Beatles' 
harmony sound? Did they generally 
supervise all the parts being worked 
out? 

M: They had their own basic 
sound, which I elaborated on. 
Whenever they wanted anything new 
worked out, we used to work it out 
together. It was a team. I mean, 
eventually, when it became as 
complicated a track as Because- 
which was three sets of three har- 
monies .... When we worked out 
those harmonies, I would sort of go 
down to the piano and say "Right. 
John, you sing this. Paul, you sing 
this." And Paul would then say "Well, 
can I sing such -and -such?" You know, 
that was the way we worked it out. 

A: Did you notice any sort of 
standard "slots"? When, say, John 
would take the lead-assuming a 

standard 1 -111 -IV harmony-would 
George usually take the third and Paul 
the fifth? Did they have some basic 
starting point? 

M: The basic starting point was the 
song. It was a tune, and they would 
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THE STRANGE SHAPES 
OF KEE 

An exciting, entertaining and 
educational competition. 
You could win a pair of speakers 
worth $1000! 

THE NEW 
MODEL 105. 

1975 
THE QUEENS AWARD 

TO INDUSTRY 

You probably know of KEF as one of the 
world's leading authorities on loudspeaker 
design. 

But do you know why KEF pioneered 
the use of Digital Analysis in measur- 
ing loudspeaker performance, starting 
in 1971? 

Do you know why KEF also pioneered 
the use of many new materials, for 

example, Bextrene, used by KEF for loudspeaker cones, instead of 
the conventional paper material, ever since the early sixties? 

Do you know why the celebrated KEF B139 flat -fronted 
elliptical bass driver is the shape it is? 

Or why the new Model 105 has those 
individual compartments for each drive 
unit? 

And why we positioned the mid -range 
unit above the tweeter (instead of the other 
way round as in conventional speakers) 
in our highly successful Calinda and 
Cantata systems? 

Here's how to find out how your ideas 
on speaker design match up with those of 
our experts. 

Stop by at your nearest KEF dealer, and 
ask for an entry form for our new compe- 
tition. It contains a lot of very interesting 
questions, and the answers are quite 

straight -forward when you know the facts. 
Your dealer can give you leaflets and other information tohelp you. 
Then send in the completed form to 

reach us by no later than 30 May1978. 
The best all-round entry, judged by an 

expert panel, will receive a prize of a pair of 
Cantata loudspeakers, worth $1000. And 
the five best runners-up will each receive a 
$100 gift voucher to spend on their next 
purchase of KEF equipment from their 
helpful dealer. 

Are you the one who knows all the 
answers? Hurry to your KEF stockist and 
we're pretty certain you'll learn something 
new about loudspeaker design. 

KEF ELEC. lIONICS LTD., 
US DISTRIBUTORS INTRATEC, PO BOX 17414, DULLES INTTERNATIIONAL AIRPORT, 

WASHINGTON DC 20041. 
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add harmonies to it. As they felt like 
it. I mean, depends on what period of 
their development you're talking 
about -10 years, you know. In the 
early days? Then it was obvious just 
to add a third above or below the 
voice-the main voice-according to 
which way the chords were. You 
know, it was very elementary stuff. 
But then, you don't need me to tell 
you this-you know, if you listen to 
the record, you can find out for 
yourself. 

A: What exactly is ADT? Isn't it just 
a high-speed tape delay? 

M: ADT is Artifical Double - 
Tracking. It was a thing that I wanted 

to be done in the early days, and it 
was developed by Ken Townsend, 
who's now the head of EMI Studios 
in London. At that time, he was a 

backroom boy-you know, one of 
the maintenance engineers-and he 
knew exactly what we wanted, and 
he worked out the way of doing it. 
Well, it's a pretty obvious thing 
now-it's done quite a bit. Although 
it isn't done much in this country. 
The normal thing over here when you 
go into a studio and you ask for 
automatic double-tracking-if you 
ask for a double -tracking voice 
without having to double -track the 
voice-they'll give you a digital 
delay. Which is not the same thing at 

TANDBERG ALONE OFFERS 
REEL-TO-REEL PERFORMANCE 

FEATURES IN A CASSETTE DECK 
3 Separate Heads/3 Motors/Dual Capstans 

These & other features found exclusively on Tandberg's 
TCD-330 make it not only the finest cassette deck, but also the 
cassette deck with performance exceeded only by the best 
reel-to-reel machines. Three separate heads for no -compro- 
mise recording & monitoring. A 3 -motor, dual capstan closed 
loop transport, coupled with complete logic -controlled sole- 
noid operation. Adjustable azimuth & built-in 10kHz tone 
generator, allowing the user to select the perfect alignment for 
each cassette, as well as spot dropouts and inferior tape. 
Equalized peak -reading meters. Automatic take-up of tape 
loops when cassette is inserted. Servo -controlled high speed 
winding. Vertical or horizontal operation, plus optional remote 
control & rack mounting. 

Only the TCD-330 has what it takes to deliver cassette 
performance exceeded only by the finest reel-to-reel ma- 
chines. Ask your Tandberg dealer for a "Hands-on" demonstra- 
tion. Write or call us toll -free at 800-431-1506 for his name. 
Tandberg of America, Inc. Labriola Court Armonk, N.Y 10504 

TANDBERG 

all. Cooper Time Cube I don't like-it 
gives a very .... Well, it colors the 
sound, for a start. 

The ADT that we use is taking the 
signal off the sync replay and bring- 
ing it into line with the recording 
head by means of another tape 
machine, and putting that tape 
machine on variable speed, so that 
you can bring it in and out of phase 
with the original signal. And by 
varying the time difference, it goes 
straight from being locked in exactly 
the same, through phasing, through a 

kind of funny "telephone box" 
quality, to a kind of ADT thing, to a 

tape delay sound. There's all those 
variations, depending on the range 
you get. You have to find the exact 
right space for a really good ADT 
sound, which is, in my experience, 
'round about 27 or 28 milliseconds. 
And then, the sophistication of using 
tape rather than digital delay is you 
can then vary the speed of tape very 
slightly. So that it drifts between say 
24 and 30 milliseconds all the time- 
constantly. You control that on the 
VSC, manually. 

A: Would you do this live? 
M: No, in the mixing. You can't do 

it live. you have to do it mixing, 
because you have to do it only after 
the thing's recorded-you can't do it 
any other way. And by doing that, 
you're varying the frequency as well 
as the time difference. In other 
words, you're altering the pitch of the 
voice-if it's a voice-as well as the 
actual timing. So that it actually does 
help, and it does make it a slightly 
different quality of voice. 

A: Do you think you were the first 
to use this? 

M: I think we were. As far as I 

know. I said to Ken "Wouldn't it be 
nice not to have to keep doing these 
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Everything but background 
noise and lost dynamics in 
home recording with 
The MXR Compander. 
Imagine this: You've come to that wonderful point 
where you can tape your favorite discs or radio 
programs. Now you can build up that super sound 
library, right? Wrong! Funny, but when you play 
back what you've recorded, you get that ever pres- 
ent background noise that drives you up the wall. 
And even with the best tape and a built-in noise 
reducer, you get chopped highs and distorted 
musical peaks. So what do you do? 

Less than $130 will do.. That's the price of the 
MXR Compander. It's the most effective noise 
reduction component you can buy. And it can 
double the dynamic range of most open reel and 
cassette tape decks. 

The MXR Compander compresses the dynamic 

.range of signals being recorded on your tape. This 
keeps the music away from tape noise. Upon play- 
back, the Compander expands the music. This 
allows musical peaks to be reproduced without 
distortion. And those quiet passages aren't lost in 
the background noise. 

The MXR Compander is part of a great family of 
home audio components, like our famous Stereo 
Graphic Equalizer and our new Dynamic Proces- 
sor. We invite you to hear everything we make at 
your favorite audio dealer, or direct inquiries to 
MXR Innovations, Inc., 247 N. Goodman Street, 
Rochester, New York 14607. Or call us at 
(716) 442-5320. 

Hear why, when it comes to sound, we only 
think of everything. 
Also distributed in Canada by White Electronic Development Corpora- 
tion. 6300 Northam Drive, Mississauga, Ontario. 

Consumer 
Products Group 

)y 
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ADS 700 
B&O PHASE -LINK 45 

JBL L40 
AR 14 

YAMAHA NS 670 

All fine speaker systems. 

But the Celestion UL6 

may be your clearest choice. 

This select group of speaker systems has much in common. Excellent 
performance, in a compact cabinet, at a modest price. Careful listening 
comparisons will help you decide which one pleases you most. 

The dimensions of the UL6 place it in the "bookshelf" class. But except for 
the size and price, this system doesn't quite fit the bookshelf category. In 
fact, that's precisely what a number of international experts have reported. 

The respected British journal The Gramophone found: "The balance 
between bass and treble, always critical, seemed just about ideal. The bass 
response was substantial enough to suggest a cabinet of larger dimensions." 

Closer to home, Audio Scene in Canada reported: "Highs are maintained 
right up to 20 kHz, and the low frequencies are quite remarkable...sound is 
accurate and well-balanced-right up there with some of the best speakers 

60 on the market today, in spite of its diminutive size and low price." 
All of which may explain why the UL6 won the Grand Prix award in the 

Overseas Product Division of the 1975 Japanese Stereo Components 
Contest. 

In short, there is worldwide agreement that the British -made UL6 is 
sonically something very special. Each of the speaker systems listed above 
is special in its own way. Which should make your search for the ideal 
moderately -priced, compact speaker all the more rewarding. 

Celestion Industries, Inc. 
Kuniholm Drive, Holliston, MA 01746 

In Canada ROCELCO Inc., Downsview M3J2J7 

The 
Celestion 

UL6 
6" woofer is 
acoustically coupled 
to the Celestion 
Auxiliary Bass 
Radiator (ABR) for 
lower distortion 
and extended bass 
response. 1" soft -dome 
tweeter provides exceptionally 
wide high frequency dispersion and 
frequency response flat on axis to 20 kHz. 
Recommended amplifier capacity: 20-80 watts. 
Dimensions: 16"w x 83/4'd x 111/2"h. 

Celestion 
Loudspeakers for the perfectionist 

voices over and over again?" And he 
went away and thought about it and 
came up with this idea, which was 
great. Well, the strange thing is, 

working in this country, people don't 
know about it. Whatever studio I go 
to, I say "Let's do this," and they say 
"Really that's .... Wow, that's 
great." And they actually do it over 
here now. 

The interesting thing is that that 
particular idea is very useful in 
stereo, because I hate having all the 
voices coming up center with the 
main voice-I like to spread them 
around a bit. So if you have an 
Artificial Double Tracking thing on 
the backing voice, you can put one 
each side. The other interesting thing 
is that when you do that, the one 
that is late by say 28 milliseconds is 

about 4 dB down in apparent sound. 
The ear always hears the earlier 
sound louder than the later sound. So 
you have to compensate for that by 
boosting the Artificial Double Track 
by about 4 dB. 

A: Just any kind of delay, the ear 
hears as behind-spatially-the 
original signal if it's noticeably lower 
in level. 

M: I've never noticed that. It 
certainly gives a very strange 
characteristic which I find very useful 
in recording. There you go-that's 
ADT. 

A: I'd be interested to hear you talk 
about the "wound -up piano." 

M: I used that basically on Billy J. 

Kramer-that was the kind of sound 
that we gave to him, when he came 
along. I call it "wound -up piano" 
because .... Everybody does it now 
occasionally. It's just taking the track 
down half speed, putting a piano an 
octave down, and then bringing it 
back to normal level. It gives you a 

kind of harpsichord -y effect, 'cause 
all the decay of all the notes is 

halved, and the vibrato is doubled. 

A: With some compression? 
M: With a lot of compression, and 

equalization. 

A: What kind of limiters were you 
using then? 

M: I think they were Fairchilds, I 

wouldn't be sure. 

A: Do you think you were the first 
to do non-standard speed recording? 

M: Probably, I don't know. 

A: Had you ever heard of anyone 
else doing it? 

M: No. Oh, yes, I had-Les Paul. Q 
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Before Sound Gua1rd,you only 
pNayed a record in mnt condition 
once. 

Magnification shows the record vinyl wearing away. 

You can see how the 
picture has changed. 

Independent tests* 
show that records treated 
regularly with Sound 
Guard preservative 
keep the same full 
amplitude at all fre- 
quencies, the same 
absence of surface 
noise and harmonic 
distortion as records played just 
once in mint condition. 

With its patented dry- - 
lubricant film, Sound Guard 

Same magnification shows no record wear. 

preservative maintains 
sound fidelity by reducing 
record wear. And with its 
built-in, permanent anti- 

static property, it resists 
dust accumulation. 

And now, two new 
Sound Guard products: 

I. Sound Guard' 
record cleaner, devel- 
oped from extensive 

research into 
record cleaning 

problems and 

SoGuwd ... ., 

Sound 
Guard® 
Record 
Preservation 
Kit 

methods, removes all 
common record contami- 
nants-from dust particles 
to oily fingerprints. 

And whether your re- 
cords need a light cleaning 
to remove surface dust or 
a thorough cleaning to 
remove deep-seated contam- 
inants, Sound Guard record 
cleaner does both. 

2. Sound Guard' 
Total Record Care System 
puts Sound Guard record 
preservative and Sound 
Guard record cleaner in one 
package- 
for the best 
possible 
total care 
for all of 
your records. 

Available in audio 
and record outlets. 

*Tests available on 
request. 

Sound Guard keeps your good sounds sounding good. 
Sound Guard preservative-Sound Guard cleaner-Sound Guard Total Record Care System 
Sound Guard is Ball Corporation's registered trademark. Copyright © Ball Corporation, 1977. Muncie, IN 47302 
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fact: 
the IV does more... 
much more! 

Era IV begins! The new Shure V15 Type IV phonograph car- 
tridge is an altogether new pickup system that exceeds pre- 
vious cartridge performance levels by a significant degree. It 

systematically solves not one, but several problems preva- 
lent in modern disc sound reproduction: 

Demonstrably improved trackability 
across the audible and subaudible 
range at ultra -light tracking forces 

The V15 Type IV has a new stylus assembly design for 
dramatically increased trackability. The effective stylus mass 
has been lowered significantly by utilizing a telescoped 
shank structure and a new lightweight high-energy magnet. 
The reduced effective mass of the new structure helps im- 
prove trackability in the critical mid and high frequencies. A 
newly designed two -function bearing system has been inde- 
pendently optimized for low frequencies and for high fre- 
quencies so that trackability is enhanced across the audio 
spectrum. 
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SYSTEM TRACKABILITY' 
THEORETICAL RECORDED VELOCITIES 

o ACTUAL MEASURED RECORDED VELOCITIES 
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'Cartridge -tone arm system trackability as mounted in SME 3009 
tone arm at 1 gram tracking force. 

See top of next page 

AmericanRadioHistory.Com



The shaded area at right in the Trackability 
chart on preceding page represents rec- 
ommended theoretical limits of record cut- 
ting velocities. However, the scattered 
points are the "hottest" recorded velocities 
actually measured on today's difficult -to - 
track records. The new V15 Type IV tracks 
far more of the "hottest" points at a low 
stylus force than any other existing car- 
tridge! (The curve shown is for 1 gram 
tracking force. By increasing this to 11/4 

grams, even more of these points - which 
encompass virtually all records produced 
thus far - will be tracked.) 

Dynamically stabilized 
tracking that overcomes 
record warp problems 
Our war on warp.. . 

¡--ci.a.K"e as*wa-. ..-, 

OTHER CARTRIDGE 

J._.. 
J --- i -- 

"NV., o1s1A"GE 

v""." r THE V15 TYPE IV 

The warp problem 

Note the shaded area (at bottom left of the 
Trackability chart at left) which represents 
actual warp signals found on records, and 
the revolutionary subaudible warp tracka- 
bility characteristics of the SUPER TRACK 
IV. Reactions of the playback system to 
these very low frequency warps (between 
0.5 and 8 Hz) existing on virtually all re- 
cordings can result in gross changes in 

the distance between the cartridge and 
the record. This distance change alters the 
stylus tracking force and the vertical track- 
ing angle and can result in groove skip- 
ping, cartridge bottoming, signal wow, and 
even amplifier and/or speaker overload. 
Trackability at all frequencies is diminished 
by these warp -caused changes in tracking 
force! 
Also, at some very low frequency (from 5 

to 15 Hz), the tone arm -cartridge combina- 
tion has a resonance frequency. When this 
resonance frequency is excited by the 
warp, all the above symptoms are inten- 
sified. 

The Super Track IV 
total design solution: 
A viscous -damped Dynamic Stabilizer on 
the V15 Type IV combines with a new 
stylus assembly to minimize or completely 
eliminate warp -related problems. It raises 
the arm -cartridge resonance frequency 
and attenuates the arm -cartridge system 
resonance effect. 

FI 

An electrostatically - 
neutralized record surface 

CONDUCTIVE 
FIBERS GROUND 

CHARGED 

9CDCDS 

RECORD 

DISCHARGED 

FRONT VIEW 

The static problem: 

Static charges are omnipresent and un- 
evenly distributed on all records. These 
charges can attract the cartridge unevenly 
and change the arm -to -record distance, 
the vertical tracking angle, and stylus 
tracking force. The result is wow and flut- 
ter. Also, static discharge through the 
stylus and amplifying system can be a 
cause of annoying pops and clicks. 

The Super Track IV 
total design solution: 
Electrically conductive fibers in the 
Dynamic Stabilizer of the V15 Type IV ride 
on the surface of the record and continu- 
ously sweep the grooves just ahead of the 
stylus. This picks up the static electricity 
and discharges it to ground, much like a 
miniature lightning rod. The record surface 
is thus electrically neutralized. The static 
charge is prevented from affecting the 
arm -to -record distance, or from causing 
static noise in the system. Discharging the 
static stabilizes tracking force during the 
entire record playing process and does 
away with the electrostatic attraction of 
dust to the record surface. 
In addition, the conductive fibers effec- 
tively sweep the record surface to remove 
loose dust and lint. 

Ultra -flat response 
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Each V15 Type IV cartridge is individually 
tested for frequency response that is well 
within the 2 dB envelope shown here. 

Dramatically 
reduced distortion 

BIRADIAL (ELLIPTICAL) 
STYLUS SUCH AS 

IN V15 TYPE III 

SECTION 

HYPERELLIPTICAL 
STYLUS OF THE 

V15 TYPE IV 

X sDN 
VEW IN 
DIRECTION"A" 
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\411P\ITI 
DIRECTION "A' 

The Hyperelliptical nude diamond tip con- 
figuration of the V15 Type IV represents a 
significant advance in tip design for stereo 
sound reproduction. As the above figures 
show, its "footprint" (represented by the 
black oval) is longer and narrower than the 
traditional Biradial (Elliptical) and narrower 
than long -contact shapes (such as the 
Hyperbolic). This results in an optimized 
tip -groove contact area and dramatically 
reduces both harmonic distortion (white 
bars in graph) and intermodulation distor- 
tion (black bars). 

6.4% 

2.4% 

2nd harmonic distortion - -- 
Average both channels, 
8 kHz. 5 cmisec peak recorded velocity 

Intermodulation distortion 
Average both channels. 1 kHzr1.5 kHz 

4.0% 4.0% 

1.8% 1.6% 

1.4% 

2.5% 

SPHERICAL HYPERBOLIC BIRADIAL HYPERELLIPTICAL 

HARMONIC AND INTERMODULATION 
DISTORTION FOR VARIOUS TIP SHAPES 

Hear this singularly musical, 
technically unsurpassed, and 
supremely uniform new pickup 
system at your high fidelity 
dealer's showroom, or write for 
the complete story. 
(Ask for AL 569): 

B F-1 U FR 6: 
Shure Brothers Inc., 222 Hartrey Avenue, Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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Bang & Olufsen 
Beovox Model M 70 
Speaker System 

MANUFACTURER'S SPECIFICATIONS 
Frequency Range: 38-20,000 Hz, 
±4 dB. 
Impedance: 4 ohms. 
Music Load: 100 watts. 
Woofer: 10 in. (25 cm). 
Midrange: 21 in. (5.75 cm). 
Tweeter: 1 in. (2.5 cm). 
Dimensions: 13% in. (35 cm) x 251/2 in. 
(65 cm) x11Y: in. (29cm). 
Weight: 55 lbs. (25 kg). 
Price: $790.00 per pair. 

Bang and Olufsen has designed the 
Beovox M 70 as a quality loudspeaker, 
paying special attention to acoustic- 
ally correct reproduction. The M 70 is 

a three-way system, supplemented 
with a special purpose speaker and 
crossover network intended to provide 
smooth phase transition in the lower 
crossover region. This special driver 
gives the system its more commonly 
known name of "Phase Link." In addi- 
tion, all speaker units are mounted in 
such a way as to allow all tones to 
reach the listener's ear simultaneously. 

A 250 -mm (10 -inch) woofer crosses 
over to a 57.5 -mm (2% -inch) midrange 
at 500 Hz. The midrange carries the 
spectrum up to 4500 Hz, where it 
crosses over to a 25 -mm (1 -inch) 
tweeter. 

The speaker enclosure itself measures only 350 X 650 X 290 
mm. A metal base is supplied which lifts the M 70 such that 
the middle of the enclosure is 650 mm off the floor. The 
physical design is quite attractive, with the brushed 
aluminum base accenting the wood enclosure. 

Here I must caution the user who may have small toddlers 
about. Although the enclosure weighs only 55 lbs., the center 
of mass is raised sufficiently high that the entire system may 
be readily toppled. I recommend that the unit be placed well 
away from the pryings of small hands for safety reasons. 

The Beovox M 70 is supplied with a 

detachable 14 -foot cable which neatly 
plugs into the rear of the enclosure for 
ease of setup. However, connection to 
most American power amplifiers will 
require the purchase of a plug to adapt 
to the European connector. 

The instruction sheet accompanying 
this system is small but thorough. 
Other than the special adaptor to 
match the amplifier, no difficulty 
should be experienced in setup. 

Technical Measurements 
The measured impedance of the M 

70 is shown in Figs. 1 and 2. The 
magnitude of this impedance reaches itsHz, maximummsvalue at v 4 
but remains below 5 ohms over most 
of the audio spectrum. This means that 

the length of the run of speaker hookup wire should be kept 
as short as practical and fairly large diameter wire should be 
used. The polar impedance plot shows a very large capacitive 
phase angle, on the order of 65 degrees. But since the fre- 
quency at which this occurs is below 70 Hz, this should cause 
no difficulty with most power amplifiers. 

The one -meter axial sound pressure response is shown in 
Figs. 3 and 4 for amplitude and phase respectively. Both of 
these measurements were taken at one meter with the front 
grille in place, and I should point out that the grille on this 
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So you're 
thinking about a 

To obtain superior overall listening chr racteristics fram a loud- 
speaker system, it is critical for th scund to progress smoothly 
from bass to midrang to treble. Ir ord 2r tc achieve the smoothest 
possible transition, most designers hav2 purposefully limited 
ultra -low bass response. 
That's why supplementary subwoofers are becoming increasingly 
popular. And that's why you're thinking about a subwoofer. 
The no -holds -barred way to extend the range of your system is to 
bi -amplify the low end with an electronic crossover and an 
additional amplifier. 
The problem 
The problem has been that this required routing the signal through 
circuits which produce electronic distortion, degrading listening 
quality. 
This problem no longer exists. 
The solution 
The Dahlquist DQ-LP1 crossover is a simple but elegant solution. 
It combines an electronic circuit for the low bass output and a 
passive circuit for the frequencies above the crossover point. 
Thus, the upper range emerges pure and undistorted, with no 
alteration whatever of clarity and depth imaging. 
How has the DQ-LP1 been received? Without exception, the 
reviews haven't simply been good - they've been enthusiastic. 
The DQ-LP1 delivers utterly clean performance through variable 
frequency electronic low -bass sections with 18dB/octave slopes; 
3 cascaded stages, with staggered time -constants for non -ringing, 
low phase -shift curves at any frequency setting; completely passive 
high-pass sections easily adjustable to give you any desired bass 
rolloff frequency, but with no effect on midrange and high fre- 
quency quality. The DQ-LP1 features independent adjustments in 
each channel tc con -.pensate for room placement; separate output 
circuits for stereo and mixed center -channel bass modules, 
level controls and iris=antaneous 
AB com- 
parison 
switches. 
Write to 
us. We'll 
send tech- 
nical in- 
formation 
about the DQ-LP1 and 
the less expensive DQ-MX1, a 
fully passive crossover. We'll also tell you 
about the supplementary subwoofer you ought to be 
thinking about - our own DQ-1W. 

1101411\ I- *_Qt OISir 
27 Hanse Avenue, Freeport, New York 11520 
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system causes internal acoustic reflections above 1 kHz. The 
irregularities in response at 7, 9, and 15 kHz, as well as the 
drop above 16 kHz, are principally caused by the effect of 
the grille. I recommend that if one is willing to forego the 
cosmetic detraction, a more accurate sound can be achieved 
by removing the grille entirely. However, because most users 
will probably not want to take such a drastic action, the 
response is shown with the grille in place. 

The mild peak at 90 Hz together with a gradually 
diminishing characteristic above 250 Hz may tend to give the 
impression of a bass dominance to the sound when heard in a 
highly absorbing room. Of unusual technical interest is the 
nature of the phase response. The M 70 is intended to provide 
a smooth phase transition in crossover; measurements in- 
dicate that the spectrum above 4 kHz arrives slightly earlier 
than the spectrum below 4 kHz. The equivalent air path 
distance between these two acoustic centers is about 1.7 mm. 
While the sound below 4 kHz is in phase with the drive 
voltage, there is a 90° degree phase shift for components 
above 4 kHz. Technically, this essentially uniform 90 -degree 
phase shift with constant amplitude amounts to be a Hilbert 
transform operation on the uppermost register. I cannct state 
what the psychoacoustic effect of this constant phase 
rotation may be or whether it is audible in the presence of 
other response irregularities. However, this is a practical 
example that phase is not just 0 or 180 degrees after we 
subtract the air- path delay. 

The three -meter room response is shown in fig. 5. This is 
plotted for a microphone position directly on axis and 30 
degrees off axis in a configuration in which the speaker is a 
left -channel of a stereo installation. The curves are displaced 

66 10 dB for clarity. 
This measurement shows that the M 70 should be angled 

toward the listening area for the most accurate direct sound. 
As in the other measurements, the grille was left in place for 
this test. The substantial dip at 5 kHz appears to be 
associated with the crossover process, since it is strongly 
influenced by microphone placement vertically away from 
this nominal position one meter off the floor. This indicates 
that there will be some coloration of timbre in the upper 
register which depends upon seating location. Some top -end 
boost may be necessary to restore percussive sparkle to wide 
dynamic range material. 

Horizontal and vertical polar -energy responses are shown 
in Figs. 6 and 7. There is a very small amount of left -right 
asymmetry which will make the right channel of a stereo 
installation slightly more dominant unless the speakers are 
directed toward the listening area. The vertical response 
shows that sound is launched slightly upward and nearly in 
line with a nominal one -meter off -floor position at three 
meters distance from the speaker. The M 70 should not be 
placed directly below or to the side of substantial objects 
which could reflect sound b back into the listening area. 

Harmonic distortion for the tones of E1(41.2 Hz), A2(110 
Hz), and A4 (440 Hz) rs shown in Fig. 8. The M 70 is an ex- 
tremely good system from the standpoint of low harmonic 
distortion and should sound quite clean. 

The extremely low distortion of the M 70 is also shown in 
the measured intermodulation of 440 Hz by 41.2 Hz A4 by 
El), mixed one to one. The nature of the small 
crossmodulation present is that of almost a pure phase 
modulation. At 20 average watts, the 440 Hz is phase 
modulated five degrees peak to peak with less than one per 
cent amplitude modulation by the 41.2 Hz tone. This ratio of 
phase -to -amplitude modulation continues up to the highest 
measured average power of 100 watts. All in all, the M 70 has 
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Fig. 1 - Magnitude of impedance for the Beovox M70. 
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Fig. 2- Complex impedance plot. 
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Fig. 3-Amplitude of one meter axial sound pressure 
level for constant voltage drive corresponding to 
one watt average into 4 ohms. 
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Fig. 5-Three-meter room test. 

Fig. 6- Horizontal polar -energy response. 

Fig. 7- Vertical polar -energy response. 
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Fig. 8- Harmonic distortion for tones E, (41.2 Hz), 

A, (110 Hz), and A, (440 Hz). 
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Fig. 9-1M distortion on A, (440 Hz) when E, 
(41.2 Hz) and A, are mixed one-to-one. 
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Fig. 10- Energy -time response without grille 

one of the lowest distortions of this type which I have 
measured. 

The M 70 also measures extremely well from the stand- 
point of linearity of response with coherent as well as in- 
coherent signals. The acoustic transfer gain at 20 average 
watts was measured to be within 0.2 dB of its value at 10 
milliwatts for sample tones at 110 Hz, 262 Hz, and 440 Hz. 
This means that musical timbre is not dependent upon in- 
tensity over that range. The crescendo test showed less than 
0.1 -dB change in level of inner musical voices when noise was 
added at a 20 -dB higher average power level, even up to peak 
powers of 625 watts. This is extremely good for any loud- 
speaker regardless of price. 

Figures 10 and 11 show the measured energy -time response 
with and without the grille; the reverberation caused by this 
grille is shown by the periodic components at 3.22, 3.36, 3.5, 
and 3.78 milliseconds. Some minor diffraction peaks, due to 
enclosure geometry, are visible in both measurements and 
contribute a minor peak near 4.35 milliseconds. The impulse 
response of the M 70 can be improved by the simple ex- 
pedient of removing the grille. 

Listening Test 
My overall impression of the M70 in the listening tests 

performed before measurement is that there is good bass on 
some instruments such as kick drum, but no super -low bass as 
from the lowest organ pedal notes; there is a moderately 
good top end which needs a progressively larger boost above 
a rollover of about 1 kHz to fully balance the spectrum below 
that point. 

N dv\ 

30 315 

TIME -MILLISECONDS 

Fig. 11- Energy -time response with grille. 

The sound is large, clean, and generally pleasant, but I was 
somewhat disappointed in the illusion of reality presented, 
perhaps because my expectations were too high for a system 
which is deliberately designed to minimize time -delay prob- 
lems. Stereo lateralization is good, but, in my opinion, that 
elusive sense of depth is lacking, as though the music was 
coming from a orchestra painted on a canvas strung between 
the speakers. I must stress that this is a highly subjective opi- 
ion which may well be different for other listeners. Other 
subjective impressions were that the bass response was a bit 
bumpy, giving some coloration to male vocals, and that there 
was some upper register shrillness which I guessed was in the 
2- to 5 -kHz range. Richard C. Heyser 

Enter No. 90 on Reader Service Card 

(Editor's Note: Bang & Olufsen informs us that "The M -70s 
sent to Richard C. Heyser were from an early production 
period, and the later samples were improved. As far as the 
review is concerned [which was completely fair for the sam- 
ple tested and supports our own conclusions] the following 
changes were made: 
"The Masonite backing plate for the grill caused reflections 

due to comparatively small speaker holes necessary to sup- 
port the grill cloth. When we changed to an elastic cloth with 
a more open weave, the openings in the Masonite were 
enlarged to cover almost the whole front area of the speaker. 
Treble transmission was appreciably improved, and the 
reflections virtually eliminated." -E.P.) 
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Does it 
make 
sense 
to buy 
a new 
audio 

component 
- - you can't hear? 

You bet it does. Especially f you care 
about absolutely accurate reproduction of 
recorded sound. 

The new Crown DL -2 Distinction 
Series Controller is close to being the 
perfect pre -amplifier. It controls the signal 
level but changes nothing else unless you 
want it to. 

The DL -2's sonic excellence is impec- 
cable. New, patent -pending circuitry and 
no -compromise, common-sense design 
have resulted in outstanding specifica- 
tions. Signal-to-noise ratio is better than 
97dB unweighted. Frequency response 
±0.2dB, 3Hz to 100KHz. THD, IMD and 

TIM are simply not audible. 
One of the reasons you can't hear the 

DL -2 is that it is three components. 
The revolutionary phono preamp 

mounts next to the turntable. That elimi- 
nates most RFI problems. Bt..t it also in- 

cludes wholly new circuit concepts for 
unmatched sonic performance, and new 
convenience in hook-up. 

The separate power supply Keeps AC 
line noise completely out of the signal 
path. 

Tie control module sets a naw stand- 
ard of control freedom. Leave all controls 
flat fo- accurate reproduction of input. Or 
adjust the sophisticated, equa izer-type 
tone controls to your taste. Select one of 
ten biilt-in ISO compensation curves. 
Control your choice of external processor. 
Unbelievably accurate digital control of 
level End balance. A new concept in stereo 
imaging. 

To believe the sonic excellence of the 
Crown Distinction DL -2 Contro ler, you'll 
have to try to hear it. At your dealer. Soon. 

Write for free brochure on the DL -2. 
It, too makes sense. 

crown 
1718 W. Mishawaka Road, Elkhart, Indiana 46514 

American innovation and technology...since 1951. 
o 
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Kenwood KX-1030 Cassette Deck 

MANUFACTURER'S SPECIFICATIONS 

Heads: Three, ferrite type. 
Motor: Electronically controlled d.c. 
Wow & Flutter: 0.06 per cent W rms. 

11-Ir1EE fE.allE FIEdJS 

Frequency Response: Normal, 35 Hz to 
15 kHz, ±3 dB; Ferrichrome, 35 Hz to 
17 kHz, ±3 dB, and CrO,, 35 Hz to 18 
kHz, ±3 dB. 
SIN Ratio: 67 dB with Dolby and 57 dB 
with Dolby out on CrO, tape. 

Headphone Output: 48.9 mV @ 8 to 16 
ohms. 
Dimensions: 17 in. (43.2 cm) x 61/2 in. 
(16.5 cm) x 12 in. (30.5 cm). 
Weight:16.5 lbs. (7.5 kg). 
Price: $400.00. 

Kenwood's KX-1030 is a typical example of the new genera- 
tion of front -loading cassette decks introduced at the recent 
Japanese Audio Show (Audio, Feb., 1978, pg. 42) in Tokyo. 

70 Among the features of these decks are three heads with 
monitoring facilities, a built-in signal generator, separate bias 
and equalization controls, plus a servo -controlled d.c. motor. 
Styling is fairly conventional with the usual satin -silver panel 
and matching controls contrasting with the black metal 
cover. The six tape transport keys are located just under the 
cassette compartment, and while there is no Eject control as 
such, a light touch on the spring -loaded door pops the 
cassette out. To the left of the compartment is the On/Off 
switch and the headphone jack, while the two illuminated VU 
meters are to the right. The microphone and line input con- 
trols are underneath them, along with the Tape Monitor and 
Dolby switches. Next along the line come the dual Line Out- 
put control, Oscillator, and Tape Equalizer switches. A digital 
counter, Memory switch, and the Dolby and Record indicator 
lights are located just above the meters. 

As most readers have probably guessed, the function of the 
built-in signal generator is to facilitate the adjustment of the 
bias controls (there is one for each channel, arranged concen- 
trically). If the bias current is too high, then the treble 
response will tend to fall due to partial self -erasure; on the 
other hand, if it is too low, the high -frequency response will 
be greater, making the sound appear to be overly bright. One 
method of adjusting the bias is to record a frequency in the 
midrange and then juggle the bias until a signal in the 10- to 
12 -kHz range is at the same amplitude. Since the bias control 
will affect both frequencies, this procedure can become a bit 
tedious ... so Kenwood has come up with an ingenious cir- 
cuit using an automatic switch to apply both frequencies se- 
quentially. All the user has to do is to insert the cassette, 
switch the deck to Record, and depress the Oscillator button. 
The VU meters will then show a fluctuating reading, and all 
you have to do is to adjust the bias controls to a level 
output-and that's it. Incidentally, the adjustment frequen- 
cies are at 400 Hz and 10 kHz. It should be mentioned that 

when the oscillators are functioning, the Record light flashes 
so there is little danger of spoiling a tape. 

Inside the cassette deck, all the electronic components are 
dispersed among four printed circuit boards and the general 
quality of workmanship is excellent. The servo -control signals 
for the d.c. motor are obtained from a Hall -effect diode work- 
ing in conjunction with a rotary ferrite magnet. 

Measurements 
The first test performed was the measurement of the 

playback response using a standard test tape, and the results 
are shown in Fig. 1. Next a Maxell UDXL-I tape was inserted 
and the bias was checked, using the method described earlier. 
The Record/Replay response was then measured at 0 VU and 
at -20 dB and is shown in Fig. 2. The upper 3 -dB point was 
just over 16 kHz with a low -frequency response only 2 dB 
down at 30 Hz. The Maxell cassette was then replaced by a 
TDK SA tape and the equalizer switch was turned to CrO, .. . 

again the bias was adjusted before making the measure- 
ments. The 3 -dB point came out a little higher at 17 kHz (see 
Fig. 3) with a slightly greater roll -off at the low end. A Sony 
Ferrichrome was next tested, and the response was found to 
be quite similar to the TDK SA (see Fig. 4). Finally one of the 
new BASF Super Chrome cassettes was tested, and here the 
high frequency response extended out to 17.5 kHz. All four 
tapes had similar distortion characteristics at 1 kHz with the 
headroom between 5.5 and 7 dB (see Fig. 5). Figure 6 shows 
distortion versus frequency at 0 VU ... a stringent test as we 
have mentioned before. It will be seen that the TDK SA has a 
slightly reduced headroom below 80 Hz, while the dif- 

Fig. 1- Playback response from a standard test tape. 
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Maxell? TDK? Scotch? BASF? Memorex? Ampex? Sony? 

Suddenly there's a 
new name that eliminates 

the confusion (and ad -fusion): 

"I'm Peter Nero. I kid you not. 
Supertape Gold is everything they 
say it is even though the guy who 
wrote the ad is a personal friend." 

ofl0 
Could a Radio Shack own -make cassette tape be the greatest 
new formula in ferric -oxide 5-step-calendering audio tape? 
And isn't it neat that Supertape Gold requires no special bias 
settings? Well, we've built the tape, we've compared it in our 
labs with the summa cum hi-fi brands named above. And now 
it's your turn to see if your ears and your tape head confirm our 
findings. Fortunately, the price for your experiment is trifling. 
If we're right, and Supertape Gold is indeed a breakthrough, 
then we both win. You get cleaner sound. And Radio Shack 
gets to be your cassette tape company - all 6,444 of 
our American and Canadian stores and dealers. 
'Tis a consummation devoutly to be wished! 

SUPERTAPE°GOLD. Sold Only at: 

Radie IhaeK 

71 

A Division of Tandy Corporation, Fort Worth, Texas 76102 
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Fig. 2-RecordlReplay response with the Maxell 
UDXL-1 tape. 
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Fig. 4- RecordlReplay response with the Sony 
Ferrichrome tape. 
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Fig. 6-Distortion vs. level for a 1 -kHz signal. 
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Fig. 3-RecordlReplay response with the TDK SA 
tape. 
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Fig. 5- RecordlReplay response with the BASF 
Super Chrome tape. 
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Fig. 7-Distortion vs. frequency measured at 0 VU. 

ferences among the other three are small enough to be 
classified as insignificant. The signal-to-noise ratio measured 
59 dB for the Maxell UDXL-I, 60 dB for the TDK SA, and 60.5 
dB for the BASF Super Chrome (ref. 3 per cent THD, "A" 
weighting). Switching in the Dolby system would increase 
these figures by about 9 dB. At this point in the tests, the 
Dolby tracking was checked and found to be within 1.3 dB 
down to below -40 dB. Erase efficiency was better than 65 
dB with all four tapes. 

The input signal required for 0 VU was 85 mV line and 180 
µV for microphone with the output then being between 650 
and 800 mV, depending upon the kind of cassette tape used. 
Signal-to-noise ratio decreased by a maximum of 14 dB with 
the microphone input control in its fully -clockwise position. 
Wow and flutter measured a respectable 0.06 per cent, and 
the tape speed was found to be within two decimal places of 
absolute accuracy. Rewind time for a C-90 cassette was 115 
seconds. 

Listening and Use Tests 
As far as general performance is concerned, Kenwood's 

KX-1030 either meets or exceeds its specifications by a com- 
fortable margin. There is no doubt that this unit must take its 
place among the very best in this particular price range. I sup- 
pose the most interesting feature is the ingenious bias adjust- 
ment system which not only takes care of all current tapes on 
the market, but will also get the best results from almost all 
future tape formulations. It must be remembered that not all 
cassette decks can use the CrO, tapes and only a few models 
have provisions for Ferrichrome. So the bias adjustment sys- 
tem is a definite plus feature that will appeal to many audio- 
philes, while the monitoring facility will be appreciated by 
the novice as well. At present, few cassette makers offer 
three -head decks, but I'm sure that many more manufactur- 
ers will offer this refinement in the not too distant future. 

George W. Tillett 
Enter No. 91 on Reader Service Card 
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Onkyo's exclusive quartz -Locked 
The closest thing to perfect tuning 

Quartz-_ocked, Onkya's urique turing circuit, 
provii es _ near perfect F M tuning and stability. You 
need bath for best FM reception, no -natter how good 
the rest of your audio system nay te. 

Pt Lure an Electronic ?alance which de- 
tects and co-rects off--requency conci- 
tionK as fast as they happen. So fast, n 

fact,:, u neve- even knc.v it is hapae.n ng. 
That's Quartz -Locked. 

It's dare will a reference osr:il a:cr con- 
trolled by pre :isely ground quartz crystal 
whist --by natural laws-vibrates at a 

fixes frequency. The ref -ence kequency is 
compared witi the desired frequency. No matter whet 
can cause tuner drift, continua! ccmpensation pre- 
vent L. FM reception. clarty and separation are 
super 2. 

Quartz -Locked is controlled by the Sentry Circuit 
which reacts to your tech on the tuning knob, ur:- 
lockirg Quartz -Locked so you can tune it; locking it 
when yo.a release the knob. No_h_ngis more foolproof. 

Irdependent audio labs ag-ee that íß's practically 
impzesible to mistune a Quartz -Locked system. We II 

send "err the reports tc prove it. But yon won': find a 

sped-ication or Quartz -Locked or the Sentry Circuit. 

That's the trouble with specs. Some things just sari 
be measured. 

We suggest, then, you forget specifications and lis- 
ten to Quartz -Liked FM at your Onkyo 
dealer. Onkyo her is in component tunes 
and receivers After you hear Quart!, 
Locked, you wor t care about 
specifications. 

That's what Orkyo E all about. Listen- 
ing. That's why any Onkyo has Quartz - 
Locked tuning. See ro.:r Onkyo dealer Dr 

write fo- inform at an an d test reports on 
Crystal the Quartz -Locked system. 

If you trust your ears yo.i want need anything else. 

Artistry in Sound COKErhy0 
Eastern Office: 42-07 20t Avenu. 3i2, slan 1 C ti. NY 11105 (2.2) 728-4639 

Midwest Office: 935 Sive t Drive, Woad )9Ic, I I. 1191 (312) 5952370 
West Coast Distribution Center: D rear -sud is rie, Inc.. 20600 lb:irdhoft Stret. 

Chatsworth. California;31311 (213 33-3311 
Canada: Sole Distributor, Tri -Tel _tc., eitario, Canada 
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The Metron Group PR -1 Preamplifier By Cerwin-Vega 
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MANUFACTURER'S SPECIFICATIONS 
Rated Output: 2.0 V. 
Maximum Output: 7.5 V. 
Input Sensitivity: Phono, 2.0 mV, High 
Level, 220 mV. 
Phono Overload; 230 mV. 
Frequency Response: Phono, RIAA ± 
0.1 dB; High Level, 5 Hz to 200 kHz, 
-3 dB, Microphone, 50 Hz to 20 kHz, 
-3 dB. 
Mike Input Sensitivity: 1.8 mV. 

SIN Ratio: Phono, 73 dB unweighted, 
84 dB weighted; High Level, 92 dB 
unweighted; Mike, 70 dB unweighted, 
77 dB weighted. 
THD: Phono to Main Out, 0.01 per 
cent; High Level to Main Out, 0.005 per 
cent. 
IMD: Phono to Main Out, 0.01 per 
cent; High Level to Main Out, 0.005 per 
cent. 
Tone Control Range: ±10 dB @ 50 Hz 

and 10 kHz (controls defeated in 
center position). 
Subsonic Filter Response: -9 dB @ 10 
Hz. 
Mute: -20 dB. 
Rated Headphone Output Level: 3 V at 
180 ohms. 
Dimensions: 18.9 in. (48 cm) W x 2.75 
in. (7 cm) H x 14.17 in. (36 cm) D. 
Weight: 15 lbs. (6.8 kg). 
Price: $500.00. 

From the wonderful folks who taught us that "loud is 
beautiful ... if it's clean," Cerwin-Vega, comes the PR -1 full - 
featured preamplifier via their Metron Group division. 
Preamps, by their very nature, are not "loud" -but this one 
certainly is clean! The design philosophy of this preamp falls 
midway between the "straight gain with no frills" camp and 
the "everything but the kitchen sink" approach. Some of the 
extras incorporated are not immediately apparent from the 
front panel (and are therefore incorporated strictly in quest 
of good performance), some are unusual even for a do - 
everything preamp, and a few commonly found on more 
elaborate control units are missing altogether. 

74 The front panel of the PR -1 is divided into a series of 
logically grouped control areas. At the left are the power 
On/Off switch and a phone jack. Bass and treble controls 
come next, followed by four toggle switches for Mono/Stereo 
selection, Subsonic Filtering, Tape Dubbing, and Tape 
Monitoring. Two tape decks can be accommodated by the 
PR -1. The input selector has two phono settings, microphone, 
AUX, and tuner. Volume and balance controls are concen- 
trically mounted, and, to their right, is a muting switch which 
reduces the reproduced signal level by a fixed 20 dB. 

The rear panel contains the required input and tape output 
jacks, a pair of microphone input jacks (phone plug type), a 
chassis ground terminal, and a pair of switched plus one 
unswitched a.c. receptacles. There are three separate pairs of 
output jacks. Output 1 is a switched output pair and will not 
operate if stereo headphones are plugged into the headphone 
jack on the front panel. Output 3 is a 600 -ohm drive output 
rated at +23 dBM and should be used when maximum power 
(or signal level) is needed, providing the total load impedance 
connected is 600 ohms or more. Output 2 provides a lower 
level of output (it has a 10 -dB attenuator network in series 
with it) equal to that of Output 1 but without the headphone - 
related switching feature. 

Circuitry and Construction 
Although a full schematic diagram was not provided in the 

owner's manual, we were given a block diagram by the 

manufacturer and it is reproduced in Fig. 1. Several in- 
teresting circuit refinements are evident from an examination 
of this diagram. For one thing, the microphone preamplifier 
circuitry is completely separate from the phono -equalizer 
stages. In many preamplifiers, which are equipped with 
microphone facilities, common circuitry is usually used for 
both functions. 'In view of the fact that Cerwin-Vega went to 
the trouble of providing separately optimized microphone 
preamplifier circuitry, it is surprising that they did not also 
provide a means whereby microphone signals might have 
been added to or mixed with other program sources. 
Noteworthy, too, are the two relay circuits, one of which 
delays turn -on of signal to the three sets of outputs, while the 
other delays turn -on of tape -out signals and serves to isolate 
the connected tape decks from the PR -1 when it is not turned 
on. Note, too, that the dubbing/tape monitor arrangement of 
this unit permits the user to accomplish tape dubbing (from 
Tape 1 to Tape 2 or vice versa) while either listening to or 
monitoring a completely different program source. The buf- 
fer amplifier associated with the tape -out circuits insures 
against loading of the regular signal path by the connected 
tape decks when one or more decks are connected. The five 
LEDs shown in the block diagram serve merely as selected 
program indicators. A separate transformer winding is used to 
develop the voltage necessary for driving the time -delay 
relays and indicator lights while signal circuits are powered 
from a dual -polarity supply section. 

A look at the inside layout of the PR -1 discloses a highly 
professional circuit layout and top grade components. All 
potentiometers (tone controls, balance, and volume) are 
hermetically sealed units. The master volume control uses 
four sections, which suggests that attenuation is being ap- 
plied at more than one point in the signal chain for best 
signal-to-noise performance at all listening levels. Note, too, 
that the function selector switch is positioned far back on the 
giant -sized PC board, close to the low-level (phono 1, phono 
2, and microphone) amplification circuits. All power supply 
parts, including the rather large power transformer, are far 
removed from input circuits as well. A minimum amount of 
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Fig. 1 - Block diagram of the PR -1 preamplifier. RL2o TAPE OUT MUTING RELAY 
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Fig. 2- Normalized RIAA response of the PR -1 

preamplifier. (Vertical gain is set at 2 dB per division.) 

wiring is used in the PR -1, and what cabling there is, is care- 
fully harnessed and routed for best and repeatable low -noise 
performance. 

Laboratory Measurements 
Phono input sensitivity (for rated output of 2.0 volts via the 

Output 2 terminals) measured 2.6 millivolts, while phono 
overload was an impressive 230 millivolts at 1 kHz. Signal to 
noise in the phono setting was 73 dB below rated output for 

76 rated input, unweighted, increasing to 82 dB when an "A" 
weighting network was introduced. Distortion in phono was 
less than 0.01 per cent across the entire RIAA playback curve 
which was, incidentally, one of the most accurate playback 
response curves we have ever measured for any preamp. 
Deviation from true RIAA from 30 Hz to 15 kHz was actually 
better than the 0.1 dB claimed, as can be seen from the nor- 
malized sweep response shown in Fig. 2. 

High-level input sensitivity measured 250 millivolts, while 
microphone input sensitivity was 2.3 mV, a bit higher than 
called out in the specs. Microphone overload occurred with 
an input signal of 210 millivolts. Maximum output level at- 
tainable from the main outputs was 8.5 volts. Distortion in 
the high-level circuits was 0.003 per cent at 1 kHz, 0.003 per 
cent at 20 Hz and 0.0043 per cent at 20 kHz, while the IMD 
measured 0.0047 per cent. Signal-to-noise ratio for the high 
level circuits measured 95 dB below rated output, and the fre- 
quency response extended from 10 Hz to 106 kHz, 
within ±1.0 dB. In the case of microphone inputs, response 
was flat from 50 Hz to 20 kHz, for -3 dB as claimed. Distor- 
tion in the microphone channel was 0.06 per cent at 1 kHz for 
rated output while signal-to-noise measured 73 dB below 
rated output (unweighted) and 77 dB (weighted). 

Volume control tracking was exceptionally good, maintain- 
ing accuracy within 0.1 dB all the way down to 70 dB below 
maximum settings. 

Tone control range is depicted in the sweep photos of Fig. 
3. Note that turnover frequencies for the bass and treble con- 
trol are somewhat removed from the usual 500 Hz or 1 KHz 
"pivot points" normally associated with bass and treble ac- 
tion. If a preamplifier is limited to only one set of turnover 
frequencies for these controls, we much prefer this choice of 
turnovers since the midrange is not affected as much when 
extensive use is made of the other type of controls. Of course, 
a preferred solution would have been to offer a choice of 

Fig. 3-The tone control response range. (Vertical 
gain is set for 10 dB per division.) 

turnover frequencies, but as we said earlier, the Metron 
Group of Cerwin-Vega seems to have settled on providing 
some control and switching flexiblity without overdoing it. 

It was not possible to illustrate the action of the subsonic 
filter in a spectrum -analyzer sweep since our analyzer sweeps 
the audio range only from 20 Hz to 20 kHz in its "log" mode. 
We did, however, measure response of this filter on a point - 
by -point basis and found its -3 -dB cut-off point to be at 18 
Hz, while at 10 Hz, attenuation was some 10 dB down from 
flat response. 

Listening Tests and Use Tests 
We found the PR -1 to be a good performer during our 

listening tests and a unit which is both easy to use and easy to 
become accustomed to. Control action is positive, and one 
gets the feeling (with the discrete step action of both the tone 
and volume controls) that one can set things precisely for 
optimum listening preferences again and again. No audible 
coloration of any kind was introduced by the high-level sec- 
tion of the PR -1 when we played master tapes through the sys- 
tem and compared results with those heard when feeding the 
same program source through directly to our reference power 
amplifiers. Using a variety of disc material which contains 
sharp transients, we felt that the phono section handled such 
signals well. No bass response alteration occurred with the in- 
troduction of the subsonic filter, we indeed preferred using it 
during all of our listening tests because, if anything, it seemed 
to clean up some extraneous ultra -bass muddiness which we 
heard earlier and which was no doubt being introduced by 
speaker intermodulation effects caused by subsonic rumble 
from our less -than -perfect turntable system. 

While the price of the PR -1 might, to some, seem a bit on 
the high side if one judges the product strictly by its features, 
one should not lose sight of the fact that first -grade, expen- 
sive parts and components are used throughout the unit, and 
this, to me at least, means increased longevity of the product 
and years of trouble -free performance. How many dollars one 
is willing to spend for those less obvious benefits depends 
upon the attitude of the prospective purchaser. I think it will 
seem like a good idea to many. 

Leonard Feldman 
Enter No. 92 on Reader Service Card 
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The1980 Kenwoods. 
No. We're not kidding. By 1980, the kind of 

performance these new Kenwoods deliver will be 
considered commonplace. Here's a summary: 

1. The KA -7100 is an integrated DC amplifier with 

dual power supplies delivering 60 watts per channel, 
minimum RMS at 8 ohms from 20-20k Hz, with no 
more than 0.02% total harmonic distortion. Not only 
is that the lowest THD of any integrated amp, the 
KA -7100 is the lowest priced DC integrated amp on 

the market. ($300) 
2. The KT -7500 marks the next plateau for FM 

tuners. For optimum reception under any condition 
it has two independent IF bands: the narrow band 
virtually eliminating interference when stations are 

close together, the wide band for lower distortion 
and maximizing stereo separation. In addition, we've 

developed new circuitry which eliminates the high 

frequency beat distortion (that is, swishing noises) 
thought to be inherent in stereo FM broadcast. Even 

we're impressed that it costs only $275* 
This combination of separate amp and tuner 

not only gives you performance unheard of in other 
separate components, it gives you performance 
that will remain elusive in receivers for quite a while. 

The Kenwood KA -7100 and KT -7500. Solid 
evidence that the breakthroughs occurred ahead of 

schedule, and available to you now for a truly 
remarkable price. $575* for the pair. 

*Nationally advertised value. Actual prices are established by 

Kenwood dealers. Handles optional. 

KENWOOD 
For the Kenwood Dealer nearest you. see your Yellow Pages. 

or write Kenwood. 15777 S Broadway, Gardena. CA 90248 
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Fig. 1- Low level noise gate (a) simply 
loses both signal and noise below a cer- 
tain threshold level. Finite attenuation 
of low-level signals is achieved with the 
expansion of the transfer character- 
istics of (b) and (d). Such "single- end- 
ed" expanders often reduce noise at 
the expense of distorting dynamic 
range. Compressors at the signal - 
source end can raise low-level signal 
above noise levels, but can similarly 
distort range (c) and (e). 

Fig. 2- High-level limiter and compres- 
sors (a) and (b) and expanders (c) suffer 
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a possible disadvantage because of 
processing at a level where distortions 
would be more obvious. 

Fig. 3-Complementary high-level 
system (a) is able to reproduce original 
dynamic range while either reducing 
maximum level to give more overload 
margin (b), reducing noise (c), or giving 
a combination of both. 

Fig. 4- Low-level complementary 
system has advantage that any distor- 
tion products are at a low level where 
they are less likely to be audible. 

panders. Clearly, single -ended 
methods are difficult to adopt to nor- 
mal high -quality reproducing systems. 

Complementary methods One way 
of avoiding the difficulty of alteration 
to dynamic range is by the comple- 
mentary method-the dynamic equiv- 
alent of static "equalization." In com- 
plementary systems, signal processing 
before transmission and recording, 
normally compression, is followed by 
an equal degree of complementary 
processing, normally expansion, prior 
to audition so that the original 
dynamic range is restored. Noise 
added by the medium after compres- 
sion is reduced by the degree of expan- 
sion used. In the expander of Fig. 1(b) 
the complementary compressor char- 
acteristic would be (c) and the comple- 
ment of (d) would be (e). Likewise, the 
transfer characteristics of Figs. 2(b) 
and (c) form another compander 
system. 

Another kind of diagram makes it 
easier to visualize what happens so far 
as levels are concerned. Figure 3(a) is a 

typical high-level compander charac- 
teristic, showing both the compression 
and expansion curves. Its equivalent 
level diagram of Figure 3(b) shows the 
reduced dynamic range (indicated by 
arrows) where the maximum level to be 
handled by the interposing medium is 

assumed to be the same-the region 
marked "overload margin" giving an 
increased margin against overload and 
thus lower distortion. Figure 3(c) shows 
the same reduced dynamic range pro- 
duced by the characteristic of Figure 
3(a), but with the intermediate gain 
shifted so that the low signal levels can 
be increased in relation to the noise 
level. 

Figure 4(a) shows low-level corn - 
pander characteristics, with the level 
diagram of Fig. 4(b) illustrating the use 
of the compressed dynamic range to 
bring up the low-level signals relative 
to the noise. Figure 4(c) shows how, by 
reducing the levels by a constant 
amount, increased overload margin 
can be obtained. Notice the similarity 
between Figs. 3(b) and 4(c) and be- 
tween Figs. 3(c) and 4(b), the difference 
being the locating of the region of 
"linear" operation at either a high 
level or a low level. Despite the im- 
mediate visual contrast between Figs. 
3(a) and 4(a) there is clearly a close 
resemblance between curves. 

In practice the characteristic curves 
do not have the discontinuities shown, 
corners being rounded to prevent ob- 
jectionable noise modulation. The 
curves should be capable of easy 
realization, be readily reproducible, 
and the two complementary curves 
must be matched to within the re- 
quired tolerance. 
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There's music in the air everywhere. Imagine having it all at your fingertips. 

81 

Imagine encountering a stereo receiver light-years ahead 
in styling, operation and performance. 

You've never seen anything quite like it before- 
its timeless elegance immediately commands your attention. 

You extend your hand. An effortless touch brings 
the entire system to life. There are no buttons to push, 
levers to flip, nor knobs to turn. The receiver, instead, responds 
to your every command at the briefest touch of its fingertip sensors. 

Its awesome performance, finally, leads you to conclude that 
it is the product of an infinitely advanced intelligence. 

You'd be surprised, then, to learn that the 730 Receiver 
is available on earth at a Nakamichi dealer. You owe it to yourself 
to see, hear and, most importantly, touch the Nakamichi 730... 
especially if you are totally satisfied with your present stereo system. 

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

1111Maiii 
Nakamichi 

Products of unusual creativity and competence... 
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Our theory sounds fantastic. 

In an inrrustry where trial and error methods are com- 
mon, the Koss Theory of loudspeaker design may seem 
out of place. But once you hear the unmatched Sound 
of Koss in the new CM 1020 loudspeaker, you'll know 
our computerized theory helped make the optimum 3 
bandpass speaker a reality. 

The Koss Theory eliminates the guesswork in 
speaker .3esign by selecting parameters for the best 
possible performance. That's why every part of the 
CM 1020 works superbly both alone and as part of 
the whole. 

The deal pons, for example, enhance the woofer's 
front sound waves and dampen excessive woofer move- 
ment. There are two ports instead of one because two 
allow for improved cabinet tuning and greater struc- 
tural stability. This added stability keeps the cabinet 
walls from beginning to flex causing unwanted sound - 
waves. 

The port -augmented 10 -inch woofer is a special de - 

01977 Koss Corp. 

sign that provides a 3 dB gain in electrical efficiency 
and a 3 dB down point of 31 Hz while offering maxi- 
mally flat response over the low bandpass. To capture 
all the presence and musical energy from 300 Hz to 
3.5 kHz, the CM 1020 features a performance synthe- 
sized 4'/2 -inch midrange driver. Handling the high 
bandpass is a 1 -inch dome tweeter linked to a unique 
acoustic transformer. This Koss tweeter produces the 
highest energy output and lowest distortion of any 
1 -inch direct radiator tweeter on the market. Finally, 
to unite all these outstanding elements, Koss developed 
a unique, seamless crossover network. 

Though we've tried to describe the superiority of 
the Koss CM 1020, nothing can match the thrill of a 
live performance. Ask your Audio Dealer for a demon- 
stration, or write to Fred Forbes c/o the Koss Cor- 
poration for a free brochure of Koss CM loudspeakers. 
After experiencing the CM 1020, you'll agree: hearing 
is believing. 

K055 CM 1020 SPEAKER SYSTEM 
hearing is believing 

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212 
Koss International/London, Dublin, Paris, Frankfurt Amsterdam Koss Limited/Ontario Koss K.K./Tokyo 

Enter No. 27 on Reader Service Card 

AmericanRadioHistory.Com



quality link. High level companders 
can be very useful, however, in tele- 
phone circuits for example and the 
British Post Office's Lincompex 
scheme is an example of a compander 
in which dynamic range is reduced to 
zero. (Subsequent expansion would 
not be possible were it not for the fact 
that information on signal amplitudes 
is contained in separate pilot or con- 
trol channel.) 

+IO 
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The low-level method (Fig. 4) has a 

high tolerance of channel gain errors, 
produces modulation distortion at low 
signal levels rather than high levels, 
and there is less risk of overloading the 
medium. It seems a good idea anyway 
because one might expect the ear to be 
less sensitive to low -amplitude effects 
than to the same effects at high level. 
This then is the basic companding 
technique used in the Dolby system. 
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Fig. 6-Noise spectrum of low -noise 
ferric -oxide tape shows the problem is 

a mid- to high -frequency one, rather 
than a broadband one for which the 
Dolby A system was developed. 

Fig. 7-In the Dolby B system, low- 
level high -frequency signals are 
boosted during encoding by 10 dB at 
low levels, the amount o.f boost 
decreasing as input level increases. 
Characteristics shown are amplitude - 
frequency response curves, with input 
level as a parameter, for the encoding 
process. 
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Fig. 8-Because the compressor circuit 
is made frequency sensitive in B -type 
processors, frequency at which boost, 
and hence noise reduction, occurs rises 
with increasing input level. Thus noise 
reduction is preserved in the presence 

of mid -frequency signals at high 
ampllitude, which would otherwise 
reduce or prevent noise reduction. 
Curves show response below threshold 
level in presence of 0 -dB tones. 

Dolby Low-level Compander 
In conventional companding sys- 

tems, there are two equivalent ways of 
achieving compression and expansion. 
One is to derive a control signal, after 
subjecting the input signal to a vari- 
able -gain element (compressor); expan- 
sion or "decoding" would then be 
achieved by the converse process-the 
control signal being derived prior to a 

variable -gain element (expander), Fig. 
5(a). The equivalent, alternative way is 

to derive the control in the compressor 
part before the variable -gain element 
and to subsequently expand by using a 

control obtained after the variable - 
gain device, Fig. 5(b). 

The Dolby technique makes use of a 

different approach-with an impor- 
tant difference; compression is 

achieved by deriving a special low- 
level signal that is added to the main 
signal, and expansion is obtained by 
subtracting a low-level signal from the 
main one, Fig. 5(c). (Within the low- 
level processor block, compression is 

achieved with method (a).) 

Of course, the required compander 
characteristics could have been de- 
rived in the normal way, i.e. by direct 
action of a compressing circuit on the 
main signal path Figs. 5(a) and (b); but 
in the low-level approach the whole 
range need not be subjected to pro- 
cessing. It is obviously in the interests 
of quality that low-level signals be pro- 
cessed separately, leaving the main 
signal to a linear path whose quality is 

not restricted by that of the variable - 
gain path. 

Tracking at high levels becomes 
easier using this low-level approach, 
and a tracking error due to channel 
gain variation would occur at an unob- 
trusively low level. Additionally with 
this technique, it is found that suffi- 
ciently accurate tracking can be main- 
tained using a control derived from 
peak and average signal values. Thus, 
the elaboration of an rms-derived con- 
trol, which would strictly be necessary 
for channels having a non-linear phase - 
frequency response, is avoided. 

Notice that in the subtractive part of 
Fig. 5(c), a negative feedback loop is 

effectively formed in the low-level 
"contribution" to the main path. Ad- 
vantage of this is taken in the Dolby 
system (and in the )VC a.n.r.s. system) 
in that an identical network to that 
used to produce the additive low-level 
signal at the encoder, can be used in 
forming the subtractive component at 
the decoder, merely by inserting the 
network in the negative feedback loop 
of a main path amplifier. Among other 
things, this means a single processor 
can be used for both encode and de - 
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Fig. 9-Characteristics of Fig. 8 are 
realized by a voltage -controlled filter 
and compressor which adds up to 10 
dB of subsidiary signal to the main 
path during encoding (a). In decoding, 
a similar network is used to subtract 
from the main path (b), the network 
forming part of a negative -feedback 
loop. This loop means that identical 
networks can be used for encoding and 
decoding. By placing the phase inver- 
sion in the main signal path, as shown 
(c), it can be left permanently in- cir- 
cuit, simplifying encodeldecode swit- 
ching. 

Fig. 10-Output of high-pass filter de- 
creases after the compression thres- 
hold, set by gate bias, has been exceed- 
ed by the control signal. Response 
curve of combined fixed and variable 
filter sharpens when the two turnover 
frequencies coincide. 

Fig. 11-Control-loop integrator has 
variable attack and decay times de- 
pending on speed and amplitude of sig- 
nal changes. Large transients cause D, 
to conduct; shortening loop response 
time. Super -position of a.c. signal on 
control loop is to allow FET to operate 
symmetrically, thus keeping second 
harmonic distortion to a low level. 

code functions by a suitable switching 
arrangement. 

In a wideband compander of this 
kind having the kind of characteristic 
of Fig. 4, a low -amplitude signal below 
the operating threshold would result in 
the maximum amount of low-level 
boost being applied, and on decoding 
the noise level will be appropriately 
reduced; a high -amplitude signal 
would result in no noise reduction. 
Thus an intermittent high -amplitude 
signal could modulate the noise level, 
producing breathing (unless high-level 
signals were present in the same fre- 
quency band as the noise. This breath- 
ing can occur in any kind of wideband 
compander, of course). 

In the Dolby A system, this effect is 
overcome by splitting the audio band 
into sections in the additive signal 
path, each section having its own com- 
pression and control circuitry. A high - 
amplitude signal in one band will not 
then prevent noise reduction being ob- 
tained in bands above and below. 
Within each band, the presence of a 
high -amplitude signal is relied on to 
mask, that is reduce the perceptibility 
of, noise components close to that 

signal. Studies of auditory masking 
show a shift in the hearing threshold in 
the presence of a (masking) tone, 
which effect can extend upward in fre- 
quency to a considerable extent; 
downward to a much lesser extent, the 
amount depending on the level of the 
masking tone. 

When the economics of band split- 
ting are judged against the extent of 
this masking effect, the amount of 
noise reduction required, and the 
value of threshold level in relation to 
the benefits of the additive technique, 
it turns out that four bands give a 
satisfactory compromise of cost versus 
performance. Splitting the band with 
12 dB per octave filters in the ranges 
80 Hz low pass, 80 Hz to 3 kHz band 
pass, 3 to 9 kHz band pass, and 9 kHz 
high pass would give a uniform 10 dB 
boost (and hence noise reduction) to 
low-level signals, as determined by set- 
ting compression threshold at 40 dB 
below peak operating level. By making 
the 3- to 9 -kHz band-pass filter into a 
high-pass filter, an additional boost is 

obtained, gradually increasing from 
about 5 kHz to a maximum at 15 kHz. 
The lowest band provides reduction in 

the hum and rumble range, the second 
reduces mainly broad -band noise, tape 
print -through and cross -talk, while the 
upper bands reduce hiss. 

Dolby B -type System 
The cost and complexity of the A 

system is not really appropriate to con- 
sumer products. Moreover, for slow - 
speed tape machines, in particular, the 
noise spectrum has a different distribu- 
tion from that occurring in the studio 
situation, on account of the slower 
tape speed and thin oxide layers used 
in tape cassettes. Figure 6 gives a 
typical DIN -weighted noise spectrum 
taken from a low -noise ferric oxide 
tape cassette, showing the noise prob- 
lem is mainly a mid- to high -frequency 
one. Noise reduction in the B -type 
system is therefore limited to this fre- 
quency range and Fig. 7 shows the 
amount of boost (hence noise reduc- 
tion) applied at various input levels; a 
fixed high- pass filter in the subsidiary 
signal path, as is done with the Dolby 
system, would achieve this end. The 
Dolby system filter also has a variable 
frequency characteristic, but what 
about the noise modulation which in 
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the A system is greatly reduced by the 
multiband feature? 

In the B system, such a filter pre- 
vents high-level, low -frequency tones 
from activating the compression cir- 
cuit, so there is no noise modulation by 
I.f. components. But there could still 
be modulation by high-level signals 
close in frequency to the filter cut-off. 
The trick used to avoid this in the 
Dolby B circuit is to move the filter 
pass band higher in frequency, so that 
the high-level signal would then be 
below the filter pass band. The curves 
of Fig. 8 show the effect of the 
variable -frequency filter under the in- 
fluence of a high-level tone at three 
different frequencies; the lowest -fre- 
quency curve representing the lower 
limit of the combined filter's transla- 
tion in frequency. As the figure shows, 
with a high -amplitude tone of 500 Hz 
applied, there is some 8 or 9 dB of 
noise reduction at 10 kHz; even with a 

tone at 2 kHz there is still some noise 
reduction obtained. Had the filter pass 
band remained fixed, these high-level 
tones would have caused the variable - 
gain element to operate, resulting in 
reduced or zero contribution from the 
subsidiary path, and hence little or no 
noise reduction. 

Figure 9 shows a simplified block 
diagram of B -type processors, the en- 
coder at (a), and the decoder at (b) with 
the same filter and compressor cir- 
cuitry now in a negative feedback 
loop. In (b) a phase inversion is clearly 
required, which in (a) it is not. A simple 
dodge, that leads to a simplified en- 
code/decode switching arrangement, is 

to relocate this phase inverter in the 
main signal path after the summing 
amplifier. The inverter can now remain 
in -circuit permanently, forming part of 
the feedback loop only during decode, 
Fig. 8(c). 

Circuit operation The way in which 
the voltage -variable filter and com- 
pressor operates is interesting. A fixed 
high-pass filter, formed by the parallel 
combination of the 5.6- and 27-nF 
capacitors (fed from a low -impedance 
source, they are effectively in parallel) 
and the 3.3 kilohm resistor determines 
a turnover frequency of 1.5 kHz (Fig. 
10). Imagine that a simple compressor 
then follows, i.e. a variable attenuator 
formed by a fixed resistor and the FET 
voltage -variable resistor (ignoring the 
4.7-nF capacitor). The FET is to be con- 
trolled by a direct voltage obtained 
after rectification of the signal passed 
by the filter FET combination. Without 
any direct voltage applied to the FET 
gate, as would be the case for inputs of 
any level below the filter passband and 
for low-level inputs within the pass - 
band, the FET resistance is nominally 
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cartridges 

Needle in the 
hi-fi haystack 
Even we were astounded at how 

88 difficult it is to find an adequate 
other -brand replacement stylus for a 
Shure cartridge. We recently 
purchased 241 random styli that were 
not manufactured by Shure, but were 
being sold as replacements for our 
cartridges. Only ONE of these 241 
styli could pass the same basic 
production line performance tests 
that ALL genuine Shure styli must 
pass. But don't simply accept what 
we say here. Send for the documented 
test results we've compiled for you in 
data booklet # AL548. Insist on a 
genuine Shure stylus so that your 
cartridge will retain its original 
performance capability-and at the 
same time protect your records. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A.C. Simmonds & Sons Limited 

infinite. The filter circuit would thus 
give minimum attenuation of h.f. sig- 
nals and pass them to the main path, 
allowing h.f. noise reduction to be ob- 
tained. When an h.f. input is of suffi- 
ciently high level for the control signal 
to overcome the FET bias (this de- 
termining the compression threshold), 
the direct voltage to the gate would 
cause the FET resistance to fall, at- 
tenuating the signal, and reducing the 
amount passed to the main path. As 
the h.f. signal increased, a progressive- 
ly smaller amount would be returned 
to the main path. Operation of this 
principle is shown by the curves in Fig. 
7(a), which in fact apply to the Dolby B 

and a.n.r.s. circuits. 
By replacing the fixed resistor with a 

capacitor (4.7 nF) in series with the FET 
resistance a second, variable, high-pass 
filter is formed. With increasing FET 
gate voltage, actioned by an increasing 
signal frequency and/or level, the filter 
characteristic rises in frequency, 
"overtaking" the fixed filter curve to 
largely determine a new, higher, pass 
band (after equilibrium between signal 
level control and filter is reached). 
Thus the frequency at which a signifi- 
cant signal is returned to the main path 
is raised, as depicted in Fig. 8, preserv- 
ing some h.f. noise reduction in the 
presence of mid -frequency signals. In 
the region where the two filter curves 
are close, the combined filter shape is 

sharpened to around 10 dB/octave, so 
the effect of the filter action is height- 
ened in this region, and the immunity 
of the circuit to noise modulation 
therefore improved. 

Dynamic Operation 
To avoid modulation products being 

generated by rapid changes of gain in 
the compressor, which may or may not 
be canceled in the complementary ex- 
pansion process, a long attack time is 

desirable in the rectifier circuit pro- 
viding the FET control voltage. On the 
other hand, a short attack time is 
needed to minimize the effect of over- 
shoots, which could have an amplitude 
equal to the amount of compression. 

The elegant solution chosen is to use 
a time constant that depends on the 
rate of change of signal. Referring to 
Fig. 11, the 2.7-kilohm collector re- 
sistor and the 100-nF capacitor allow 
rapid following of a slowly changing 
input signal. But the time constant of 
the 270-kilohm (R41) and 330-nF compo- 
nent gives an attack time for the con- 
trol signal of 100 mS-long enough to 
prevent audible modulation products 
being formed. Diode D, is not brought 
into conduction because the voltage 
drop across it is never large enough 
(the discharge time of the 100-nF path 

being shorter than through the 330-nF 
capacitor). For large transient changes 
of input signal, the potential across the 
100-nF rises faster than that at the 330- 
nF capacitor so D, conducts, reducing 
attack time to around 2 mS or less. Bet- 
ween these two extremes, charging of 
the 330-nF capacitor is shared by D, 
and R47, as determined by the potential 
difference across them. 

While the effects of transients are 
limited by the variable attack time, 
high amplitude transients require more 
rigorous treatment. Overshoots, as a 

result of the control loop not operating 
quickly enough, are limited to a max- 
imum amplitude of 2 dB by two silicon 
clipper diodes. When added back to 
the main path the clipped subsidiary 
signal can result in a momentary 
distortion of between 2 and 4 per cent, 
lasting for around 1 or 2 mS. This 
distortion is momentary, occuring 
when the causal program transients 
mask the distortion and the ear is least 
susceptible to it. 

As with attack time, recovery time is 

as much a problem - it must be so 
short that noise reduction immediately 
following a high amplitude signal is 
restored within the time the ear takes 
to recover its normal hearing thresh- 
old, but not so short that low -fre- 
quency or modulation distortion 
results. The Dolby A system insures a 
100 mS decay time normally, but for 
large sharp reductions in signal level 
this value is reduced. The variable 
decay time is not a feature of the Dolby 
B system. 

In Fig. 11 there is a proportion of a.c. 
signal from the emitter resistors super- 
imposed onto the direct control volt- 
age. This is to maintain symmetry of 
operation in the FET and thus keep se- 
cond harmonic distortion to a low 
level by ensuring that ved=v$5. There- 
fore an a.c. signal is applied to the gate 
that is half the value of that at the 
drain. By this means, and by keeping 
the signal voltage at the FET low by the 
capacitance divider prior to the FET, 
distortion is reduced from a peak of 
0.5 per cent to 0.05 per cent (at 1.5 kHz 
and -15 dB). 

This simplified introduction to 
noise -reducing systems should help in 
understanding operation of the B -type 
circuit, for which kit building instruc- 
tions will be given in next month's 
issue. Q 
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tereo and earphones have been with us for a considerable 
time. The earliest account of a binaural sound experiment I 

have found was by E. Hospitalier in L'Electricien in 1881, 
which described the sound system installed in the Paris Opera 
House. A pair of microphones was used, one at each side of 
the stage, supplying a number of pairs to telephone receivers. 
Apparently, the listeners received some degree of localiza- 
tion, even if the sound quality was not sensational. 

It was a short step to providing the earpieces with a head 
band, but for the next 70 years or so, headphones were 
relegated to communications and were only required to pro- 
vide a side -tone for CW reception, or at most, intelligible 
speech. 

The situation might have remaired as it was, but for an 

enterprising young man named John Koss, who saw the 
possibilities for private listening, thus founding an industry. 
He described the beginnings of stereophones like this: 

"When I left the service in 1952, i opened a small business 
in Milwaukee, leasing television sets to hospitals. It was fairly 
successful, by the standards of being able to play golf and 
have dinner out with the family occasionally, but after four 
or five years I became involved with Martin Lange, a wizard 
in electronics who talked me into the tube checker business. 

"Dealing with servicemen and distributors was not exciting 
enough for me, and at that time we saw that the stereo craze 
was getting under was,, and the big names of the high fidelity 
business, like Harman-Kardon, Scott, and Fisher, were enter- 
ing a new phase We thought that there was something that 
we might get into. It gave us a good excuse to go out and buy 
some hi-fi equipment, and 1 appreciated that. 

"We bought a changer, added some electronics, and put 
some side wing speakers on it. It was good, but I thought that 
we should have some sort of gimmick. We could see, even 
then, that other products would try to dominate the small 
amount of room available in the home, and we would be 

competing with television and the electronic organ, so I 

thought that we should provide some sort of private listening 

atisAittiltle 
arrangement. Perhaps we could have a plug at the back for a 

set of headphones. 
"The headphones at that time were all communications 

types, and when we tried a set, we found that the concept was 
good, but the sound was terrible. We kept listening and trying 
to figure out why we could not change the electronics to 
make the phones sound right. After many attempts, we finally 
realized that the problem was with the headset and not the 
electronics. 

"A lot of developments are the result of happy accidents. 
In the corner of the room there happened to be a triangular 
box which had about 20 small speakers scattered all over the 
front to try to get the effect of a large woofer. My technical 
knowledge was limited to the fact that a woofer was big and 
a tweeter was small, but I could see that even those speakers 
were much bigger than the one -inch ones used in the headset. 
I pointed to the box and said that it was too bad we couldn't 
have something the size of those. 

"About half an hour later, the intercom rang and Martin 
called 'I've something for you to hear.' He had removed a 

pair of speakers, attached them to a headband, ripped the 
cushions from an old army headset, and glued them to the 
front. He had pasted cone -shaped pieces of cardboard to the 
back of the speakers and put the new headphones on my 
head. 

"The difference was amazing. There were plenty of lows, 
and although plenty of work was needed, we had beaten the 
major problem. We managed to develop a set of headphones 
in time for the show in Wisconsin in 1958, and I started to sell 
the idea of private listening. 

"Everybody thought the idea was super and wanted to buy 
phones to put them on their units. I very patiently explained 
that they were only available as a complete package. So they 
said 'Right, now how do we buy those phones and put them 
on our amplifiers?' The decision was easy. We saw that the 
world was full of record player companies, so our place was 
to be a stereophone company." 

How 'Phones Work 
Stereo headphones are sufficiently new to be in a state of 

rapid evolution. If we regard the actual drive system as a 

"black box," headphones can be divided into two main types, 
which have come to be called circumaural and supra -aural. 
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DYNAMIC TYPE STEREOPHONE 
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Fig. 1-This telescoped view illustrates a 

conventional dynamic driver element using a voice 
coil and molded diaphragm. 

The circumaural types rely on a complete seal, in the form 
of a liquid- or foam -filled doughnut -shaped pad which sur- 
rounds the ear. The resonance of the moving system is placed 
fairly high, and at low frequencies the diaphragm produces 
pressure changes directly in the ear canal. The low -frequency 
performance can be extended to below 30 Hz, but it is very 
dependent on the efficiency of the seal. Long hair or spec- 
tacle frames can cause a drop in output below 200 Hz by be- 
tween 10 and 20 dB. Completely sealed headphones isolate 

90 the listener and provide an acoustic environment in which all 
the sounds of reality, except those which are felt directly, are 
reproduced. The price to be paid is in extra weight and 
pressure around the ears, compared with the supra -aural or 
open-air types. 

The present trend in design seems to be towards the lighter, 
open variety of headphones. The diaphragm is normally 
vented to the outside, via suitable acoutstic damping, and is 

spaced from the ear by urethane foam pads, which provide a 

more or less controlled resistive leak around the ears, or soft 
cushions which sit on the ear and perform almost the same 
function as the completely sealed types. The acoustic cavity 
is different, but they have the advantage of avoiding leaks 
caused by spectacle frames. 

If a complete seal is difficult to achieve, then the 
philosophy of "If you can't beat them, join them!" applies to 
the open-air types. The response falls off rapidly in the bass 
and corresponds to a velocity characteristic. The art of de- 
sign, in this case, is to select the right diaphragm resonance 
frequency and to adjust the acoustical and electrical circuit 
so that the output is reasonably level down to between 100 
and 200 Hz. Slightly less bass than would be normally re- 
quired with speakers seems to be acceptable with head- 
phones, and this tends to be reinforced by current pref- 
erences for a tight and well controlled low end in speaker 
design, compared with the boom boxes which were popular 
just a few years ago. 

The original stereo headphones used small loudspeakers as 
driving elements, and these are still used in the very cheapest 
units. The miniature speaker works well, particularly if it is 
properly sealed, to preserve the bass response, but for more 
accurate sound, a stiffer and more controllable diaphragm is 

necessary. 
The Koss dynamic headphones use a molded -dome dia- 

phragm, similar to a dome tweeter in shape, which is driven at 

its edge by a relatively large voice coil. The outer suspension 
is a single outward -going roll, molded integrally with the 
dome, which adds axial flexibility and some measure of extra 
radiating area. The diaphragm assembly is self-supporting 
and unlike a speaker, which is supported at the edge and at 
the center, is mounted at the edge only and allows the coil to 
move freely in the magnetic structure. 

Good headphone design does not end at the driver. Com- 
fort and weight also play their part in the acceptability of the 
product. It is little use having perfect reproduction, if it can 
only be heard for short periods. Figure 1 shows the basic con- 
struction of the dynamic driver from the latest example of the 
art, the Pro 4 -AAA from Koss. 

ES-Type 'Phones 
Electrostatic headphones have the attractive advantage 

that the mass of the diaphragm is comparable to that of the 
air next to it, and such a diaphragm presents a much better 
acoustic match than the relatively massive diaphragms of the 
dynamic types. The electrostatic charge is evenly distributed 
across the diaphragm, and the movement is essentially that 
of the electric charge and is essentially linear. 

If a single -sided electrostatic transducer were used, the 
force acting on the diaphragm would be proportional to the 
spacing between the electrodes and second harmonic distor- 
tion would be produced. The problem is overcome by using a 

push-pull arrangement. A large, constant charge is placed on 
the diaphragm via a very long charging -time constant, and 
the audio signal is placed on perforated plates on either side 
of it. Under these conditions, the force acting on the 
diaphragm is determined only by the magnitude of the charge 
on it and the signal appearing across the plates. An exploded 
view of an electrostatic driver appears in Fig. 2. 

The uniform drive and superb transient response of elec- 
trostatic headphones make them a natural alternative to 
dynamic types, and nearly all of the best available head- 
phones are electrostatics. They can be light, comfortable, 
and mercilessly accurate, but the necessity for an outboard 
power unit tends to make them substantially more expensive 
and not quite as easy to use as other types. 

Other Types 
Yamaha has combined the advantage of the low im- 

pedance of a dynamic design with the even drive of an elec- 

Fig. 2-An ultra -thin membrane provides the 
diaphragm within the driver of an electrostatic 'phone. 
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trostatic diaphragm in their "Orthodynamic" driver. The 
heart of the arrangement is an extremely thin (12 micron, or 
0.00047 inch) corrugated -polyester diaphragm, with an in- 
tegral, spirally wound coil. The coil is divided into sections, 
each wound in alternate directions, and the assembly is 

mounted between two waffle -shaped, sintered magnets (Fig. 
3). The magnets are pierced so that sound can pass and are 
magnetized in annular segments, corresponding to the sec- 
tions of the coil. This forces the lines of flux in a radial direc- 
tion along the surface of the diaphragm, thus ensuring an 
even drive. The headphone cup is vented around the edge to 
reduce the stiffness of the assembly, and isolation and damp- 
ing are provided by pads of felt and urethane foam. 

The British physicist Oliver Heaviside did not own a pair of 
electrostatic headphones, but he too was concerned about 
the impermanence of an electrostatic charge and the neces- 
sity to provide a continuous polarizing field. In 1885, he 
theorized that if a magnet produced a magnetic field, then an 
electrostatic field should be produced by an electret. 
Although Heaviside coined the word, it was not until 1919 
that the first electret was made, more or less accidentally, by 
Mototaro Eguchi who was examining the electrical con- 
ductivity of cooling oils and waxes. He had poured a mixture 
of carnauba wax and a resin into a shallow, foil -lined dish and 
had hung a metal disc on silk cords just above it. A field of 10 
kVlcm was applied while the wax was cooling, and a negative 
charge was measured on the surface connected to the 
positive 'electrode when the polarizing field was removed. 
After a few days, the charge disappeared and was replaced by 
a permanent charge in the opposite direction. Eguchi proved 
that this was a volume effect by slicing the wax into separate 
polarized layers and showed that this was similar to breaking 
a permanent magnet into sections. 

The first U.S. patent for an electret microphone was 
granted in 1935, but the first practical electret microphones 
were made in Japan during World War II. 

The chief enemies of the stability of an electret are humid- 
ity and high temperature, and until recently, the shelf life was 
limited to two or three years. The most promising of the new 
materials are the flourocarbons, and accelerated life tests at 
high temperatures indicate that under normal conditions, an 
electret can last about 500 years before the sensitivity will 
decrease by 1 dB. 

Most electret microphones and headphones use a per- 
manently polarized diaphragm, but the mechanical charac- 
teristics of the material and the amount of charge available 
do not always give optimum results. Toshiba's solution to the 
problem is a very low -mass, metallized polyester diaphragm, 
which is stretched between two perforated electret elements. 

Fig. 3-Construction of the Yamaha Orthodynamic 
headphone driver. 

Fig. 4-Construction of the Toshiba HR -71 0/8101910 
series of electret headphones. 

Unit Assembly Case Structure (for HR -710) 

Ear Pad 

Diaphragm Unit 

Outer Cü<e 

Polyurethane Foam 

Diaphragm Unit Structure (2.5mm thick) 

1 Diaphragm Membrane 
(HR -710; 4 microns, HR -810(910; 2.5 
microns thick) 
The outer frame is the diaphragm membrane 
ring (0.6mm thick) 

2 Electrets (Back Electret Assembly) 
3 Anti -Condensation Membrane 

(2.5 microns thick) 
The outer frame is the anti -condensation 
membrane ring (0.3mm thick) 

4 Ring (0.3mm thick) 
5 Pressure Plate (ABS plastic 1mm thick) 
6 Unit Assembly Case 
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The system operates in push-pull mode, and by separating the 
functions of electret and diaphragm, Toshiba has been able 
to maximize the efficiency of the design and reduce the 
matching requirements to a small transformer incorporated 
in the plug (Fig. 4). 

Piezo Headphones 
There is a whole range of substances which produce elec- 

tricity when subjected to strain. The earliest known substance 
was quartz, which generated a voltage across the faces of the 
crystal when the crystal lattice was deformed. The reverse ef- 
fect also holds, and a quartz crystal expands and contracts 

Voltage -application Direction 

Z AXIS (3) 

Y AXIS (2) 

3.>X AXIS (I) 

Metal Electrode 

Amplitude Direction 
(Polymerzational 

Direction) 

H.P. (High -Polymer) element 

Fig. 5-Above, when a voltage is applied across the 
plates (Z axis), the piezo-electric element moves 
along the direction of the X axis. Below, when an 

92 a.c. voltage is applied to the aluminized surfaces, 
the piezo-electric material expands and contracts. 
Since the edges are clamped, the element is forced 
to move. 

Sound Wave 

when a voltage is applied across certain faces of the crystal. 
The effect is called piezo-electricity and is not confined to 
crystalline substances. For the sake of those who are new to 
the word, piezo is pronounced with three syllables-pi as in 
apple pie, ez as in easy-pi.ezo. 

Recently, a new piezo-electric substance was developed by 
Pioneer, and it has a natural application for headphones, 
microphones, and loudspeakers. The substance, vinyldene 
flouride, is a high -molecular -weight polymer which has 10 
times the strain constant and a twentieth of the stiffness of 
quartz. The production of piezo-electric vinyldene chloride is 

similar to that of producing piezo-electric ceramics. The 
material is stretched to about four times its original length, 
and aluminum is vapor deposited on both sides. A high d.c. 
voltage is applied to the faces of the film, in a similar manner 
to charging a capacitor, and a residual piezo-electric prop- 
erty remains after the d.c. is removed. If two films are bonded 
together back to back, one will expand as the other contracts 
and the entire structure will bend. This arrangement is called 
a bimorph element. 

The contraction of the film takes place at right angles to 
the direction of the voltage, so that if the signal is applied 
between the aluminized faces, the contraction will take place 
along its length in the case of a strip or along the radius of a 

disc. 
In the case of the Pioneer headphones, the diaphragm is 

bowed slightly and clamped at the edges. When the material 
changes dimensions under the influence of the signal, the 
length of the arc changes, and the center is forced to move 
backwards and forwards. Figure 5 illustrates the movement of 
the diaphragm; the complete assembly consists of a per- 
forated suspension board supporting the diaphragm and a 

urethane damping pad (Fig. 6). 

Why They're Not "Flat" 
The private world of headphones presents an entirely dif- 

ferent acoustic environment from a normal listening room. 
We expect to see amplifiers with an absolutely flat response 
from d.c. to light and demand that our speakers produce 
straight lines across the graph with no phase deviations. We 
acknowledge the effects of the room and are doing 
something about it, yet although the direct coupling between 
the linear movement of the headphone driver and the ear 
canal should remove most of the problems associated with 
listening to speakers, when we hear a set of headphones with 
a flat response, they sound terrible. 

Headphones present problems of their own, and to see 
why, let us look at the "hearing system" of Fig. 7. The 
loudspeaker is on one side of the room, and the sound pro- 
duced takes an infinite number of routes to reach the ear. It 
travels directly, and it will reach the ear from almost any 
direction via multiple reflections from the surrounding walls, 
and is thus both delayed and changed in frequency response. 

ee'` Fig. 6-Cut-away drawing of the Pioneer SE -500 ') high -polymer piezo-electric headphone. 
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Fig. 7- Block diagram of the "hearing system" 
designed by Mother Nature. 
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Fig. 8-Transformation of sound pressure level from 
free field to eardrum (after Shaw). 

The external ear, or pinna, also has an effect on the sound. 
Those complicated flaps and folds have distinct resonances 
which are excited to a greater or lesser degree, depending on 
the direction of the sound and alter the frequency charac- 
teristic before the sound reaches the eardrum. Figure 8 shows 
the effect of the external ear on the sound pressure at the ear- 
drum compared with the free field. The acoustic gain in- 
creases rapidly from about 1500 Hz and reaches a maximum 
of 17 dB when the sound is coming from the front. Sounds 
coming from 45° are increased by 21 dB and towards the rear 
the gain falls, but even sounds from directly behind you do 
not go below +6 dB. 

This huge increase is due to the primary resonance of the 
pinna at 2600 Hz and is maintained up to about 5 kHz by the 
resonance of the concha, which is the funnel -shaped area just 
in front of the ear canal. The curve shows a dip in the 
response to sounds coming from the 135° direction at 4.5 
kHz, caused by diffraction at the edge of the external ear. 
The lack of symmetry in the directional pattern plays an im- 
portant part in sound localization, particularly in distin- 
guishing between front and back. 

Our ears are all different, and it is reasonable to expect 
wide variations between individuals. This being so, it would 
seem futile to have perfectly linear sound equipment, since 
we all hear differently. This, of course, is wrong. We listen 
with the same pair of ears all the time, and all our judgments 
regarding the accuracy of sound are done through them. 

A loudspeaker is only required to produce an accurate 
sound field at the listener's ears. The rest of the "equipment" 
will be constant. 

Figure 9 shows the situation when headphones are worn, 
and note that two important elements are missing-the room 
and the external ear. Suitable electronics could simulate the 
reflections caused by the room, but we are still left with the 
task of compensating for the response of the ear. The ques- 
tion is "What should the frequency response of the ideal 
headphone be like?" 

There have been two ways to measure headphones. The 
simple approach for the circumaural types is to use a flat 
plate coupler. As its name suggests, the microphone is 

mounted flush with the surface of a board and the head- 
phone is placed over it. No account is taken of the volume 
taken up by the ear or of the texture of the board. It is simply 
a method of comparison and superimposes its own series of 
resonances on the correct response. 

HEARING 
MECHANISM 

The second method is a bit more scientific. There is in the 
audiometric branch of the art a standard 6 -cc coupler. The 
microphone sits at the bottom of a cavity of this capacity and 
the earphones, usually supra -aural, sit over it. Audio -metric 
earphones are standardized, and an enormous amount of 
data has been collected regarding the complete performance 
at discrete frequencies. In spite of the dignity imparted by the 
work done by distinguished scientists, the 6 -cc coupler is not 
a really good tool for measuring hi-fi phones. It gives 
repeatable measurements, but the best we can say is "These 
sound right to me, and this is the response obtained with the 
coupler. Other headphones with the same response should 
therefore sound the same." 

The coupler itself does not confirm the accuracy of the 
headphones, all it does is to act as a transfer standard. What 
we require is a measuring system which has the same physical 
shape and acoustical performance of a real human ear. It 
would be sufficient to have a replica of a human ear which is 

essentially complete, except for the eardrum and ear canal. 

SOUND 
SOURCE 

EAR 
CANAL 

HEARING 
MECHANISM 

Fig. 9- Block diagram of the "hearing system" 
designed by John Koss, et al. 
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Fig. 10-Envelope of transformation of sound 
pressure at entrance of blocked ear canal for 
various angles, average of 10 subjects (after Shaw). 

Dr. A.G. Shaw, of the National Research Council in Ot- 
tawa, Canada, has done extensive research on the per- 
formance of the external ear, and Fig. 10 shows the average 
response of 10 subjects to sounds from various directions 
when the ear canal is blocked by a specially fitted plug. Since 
we receive sounds coming from all directions, we could say 
that these curves would form an envelope for an "ideal" 
response taken with an artificial ear with a microphone 
placed at the entrance to the canal. There are still variations 
in performance which are due to differences in sealing and 
different positions, but at least we now have access to an 
"idealized" response envelope with which to compare the 
performance of real headphones under normal operating 
conditions. Now that we are on the threshold of producing 
the "perfect" headphone, what next? 

Why not put a dummy head in the best seat in the house 
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and place microphones where the ears should be? This is not 
exactly a new idea. It was first demonstrated by Alexander 
Graham Bell at the Columbia Exposition in 1892 in Chicago 
and has been resurrected every few years since then. There is 

an attractive simplicity about the whole concept. By using a 

model head, all the time delays and phase relationships be- 

tween the ears would be preserved. Unfortunately, the prac- 
tice falls down on several counts. The first is that no two ears 
are alike, so the directional clues which are associated with 
the world around us will not conform well with our own ex- 

perience. The second is that if the ears on the dummy head 
were acoustically the same as real ears, then with "ideal" 
headphones, the modification of the frequency response 
would be doubled. 

Either we should resort to probe -type headphones, or a 

relatively complicated network should be used for kundst- 
kopf or dummy -head recordings. The kundstkopf technique 
does to a certain extent overcome the primary objection to 
headphone listening that the action is all in one's head. There 
is a side -to -side impression and things happen to the rear, but 
there is very little, if anything, happening in front. Even with 
the dummy head, circular space seems to be deformed into a 

bent figure eight, with very little front -to -back resolution. For 

this reason, the technique is better suited to plays, where 
verbal clues and more or less familiar surroundings augment 
the purely audible directional cues. 

Work is going on to overcome the final obstacle to truly 
realistic sound when wearing headphones-getting the sound 
outside the head. Benjamin Bauer suggested his cross -feed 
circuit, which reduced the effects of absolute isolation be- 
tween the ears and produced a delay effect at low frequen- 
cies. 

Bi -amplified phono stage for 
unprecedented transient response 
characteristics 
250 V /is phono slew rate 
0.01 µs phono rise time 
Phono noise is cartridge limited 
(88 dBA below 10 mv) 
Sockets for phono cartridge 
loading capacitors 
Excellent RFI rejection without RFI 
filters that load the cartridge 
Extended low frequency response 
for ultra -low phase shift and 
minimum audio time delay 
Allen-Bradley® mil -spec controls 
Computer correction of volume 
control for precise tracking 
Metal film resistors and poly- 
styrene capacitors (better than 
silver mica) for feedback networks 
20 amp power switch with coined 
silver contacts 
Highest quality pushbutton 
switches-bifurcated contacts 
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Recently, workers at the Matsushita Electric Co. have 
proved that the ratio of direct -to -indirect sound is important 
when producing "out of the head" localization and have 
even produced the effect using mono recordings by creating 
delayed indirect signals electronically and mixing them with 
the original recording. They have produced a new system for 
listening to stereo, based on the idealized frequency 
characteristics of sounds reaching the ear from 30 degrees 
and using a bucket -brigade reflection generator, although 
this is not yet available in the United States. For those who 
wish to try the idea, a suitable circuit is described by Dr. M.V. 
Thomas in the July/August, 1977, /our. of the A.E.S. 

Headphones are getting better, lighter and more com- 
fortable almost by the day. Soon, it seems, the last reasons 
for objecting to the sensation of listening to inner space will 
disappear, and we will be able to choose the aural perspec- 
tive we desire. 

Koss' Doc Severinson need no longer stand with his back to 
the orchestra! A 
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Jon Tiven 

Excitable Boy: Warren Zevon 
Asylum 6E-118, stereo, $7.98. 

Excitable Boy is an exciting album, 
leagues better than Zevon's first Asy- 
lum album, released over a year and a 

half before. Jackson Browne again pro- 
duced, this time with guitarist Waddy 
Wachtel, and their job is far more sure - 
handed than on the first one. Zevon's 
songs are as bizarre and striking as 
ever, but more compact and commer- 
cial without sacrificing any guts. The 
single greatest improvement is in the 
sound. Greg Ladanyi, who also 
engineered Jackson's strong Running 
on Empty, has performed brilliantly. 
His use of the Aphex Aural Exciter on 
the voice brings Warren all the way in- 
to the room, not singing through gauze 
as he sounded on his debut. The bass is 

punchy, the drums are crisp, and Wad- 
dy's guitars are downright rude. 

Zevon's done his job, too. He's sing- 
ing fully a quantum better. And he's 
supplied some A-1 songs. Werewolves 
of London has HIT written all over it. 
Johnny Strikes Up the Band is an an- 
them to rock & roll. Veracruz is a beau- 
ty about an imaginary Mexican revolu- 
tionary who might as well be real. 

Lawyers, Guns and Money is an 
hilarious song about the ironic end of a 

dissolute. Accidentally Like a Martyr is 

a very pretty, sad love song. Tender- 
ness on the Block is a coming -of -age 
song that also could be a hit- it's got 
that mysterious ingredient called "teen 
appeal," but I like it anyway. 
Throughout there are odd, often 
desperate people doing dangerous, 
often funny things. 

Excitable Boy has turned out much, 
much better than I expected it would. 
Everybody took their time to get it all 
absolutely right, but best of all, it 
doesn't sound contrived or stiff at all. 
Instead it's lively, fresh, and vital. With 
one notable exception. Through a 

mistake either in mastering or pressing 
the take-off grooves are a wash of 
noise that extends yea far into each 
side's final selection. Points off the 
sound rating for that. M. T. 

Sound: C+ Performance: A- 

Heroes: David Bowie 
RCA AFL1-2522, stereo, $7.98. 

David Bowie is a most peculiar ar- 
tist, prone to periodic shifts in direc- 

tion which make some of his albums 
seem like aural non sequiturs. His 
earliest days were steeped in the An- 
thony Newley tradition, followed by a 
hard rock binge and a touch of the 
poofter, with his last persona being the 
Duke of Disco. However, on his prev- 
ious album, Low, we found this patron 
of the arts taking cult figure Brian Eno 
(formerly a synthesist with Roxy Music) 
under his tent fora blast at avant garde 
big beatism, and Heroes is for all pur- 
poses the sequel (from what I under- 
stand, it is actually the second part of 
a trilogy). Although Low was excep- 
tionally innovative and fairly consis- 
tent composition -wise, Heroes is more 
of a hit-and-run effort. While Heroes is 

truly a viable rock anthem, Sons of the 
Silent Age, an entertaining throwback 
to Bowie's Space Oddity period, and a 

few of the rest hit their mark, there are 
quite a few minutes of wasted space 
here . . . not enough to prevent one 
from purchasing the record, but 
enough to warrant minor criticism. 

There is a method to the apparent 
madness that dominates the record; 
David Bowie has gone for a method of 
recording/composition which seems to 
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have emerged only recently but often 
reaps great rewards ... that being the 
writing of the lyrics and melodies to a 
song after the basic track (bass, drums, 
keyboards, and guitar) has already 
been recorded. Ìn fact, these extended 
jams can turn into some fine songs a 

good part of the time-obviously 
Bowie really liked one of them, for he 
used parts of it on two tracks here ... 
Blackout and Beauty & the Beast! 

From what I am told, the sales on 
this record and the one before it were 
far below Bowie's disco meanderings, 
but I hope that he would have the 

courage to continue with this ap- 
proach at least a little while longer. It 
is true that anything would be more 
lasting in its appeal than the Young 
Americans phase of his career (his best 
selling and least artistic record), this 
one in particular would be Bowie's 
best bet at making his dent in history. 
If slightly off-the-wall pop music ap- 
peals to you, this fellow has a lot to 
offer-he makes a far better eclectic 
than mainstream artist. /. T. 

Sound: A Performance: B + 

Rubicon 
20th Century T-552, stereo, $7.98. 
Striker 
Arista AB 4165, stereo, $7.98. 
The Godz 
Millenium MN LP 8003, stereo, $7.98. 

The corporate rock syndrome strikes 
once again, as three new groups arise 
upon the scene, none of which contain- 
ing any musicians who anyone has ever 
heard of before-but with three name 
producers there's a hit here as sure as a 

heart beats beneath the three-piece 
suit of every record exec. Rubicon, 
Striker, and The Godz have absolutely 
nothing new to say musically-in fact, 
you could easily take the "new" out of 
that sentence and still feel safe- 
while lyrically they are as adept as 

your nearest greeting card author. 
However, the rule of the game seems 
to be that breaking ground and/or go- 
ing out on a limb are a sure way to 

bankruptcy so each and every one of 
these groups has at least a decent 
chance of making it to the top twenty; 
do not abandon hope. All they need is 

seven weeks in a row on "Midnight 
Special" or an act of Lee Abrams. 

Let's take them apart one by one, as 
if you could actually do it without the 
record covers to be your guide. 
Rubicon is a creation of Richard 
Podolor (producer of Three Dog Night) 
and they seem to be lacking in direc- 
tion to say the least. Every song is 

headed in a different direction, but 
they all end up in the same place ... 
nowhere. To try to describe what their 
music sounds like would be a far more 
adventurous task than the making of 
this record must have been, so in all 
fairness to the group this writer will 
refrain from doing so and go on to 
Striker. Produced by Harry (Bay City 
Rollers) Maslin, this foursome seems to 
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have been created in the image of the 
Babys, but if you can imagine a group 
with a greater gift for mediocrity, 
you'll have Striker. The physical 
resemblance is where the comparison 
ends-they put Michael Corby in the 
same league as Jimmy Page (from 
whom Corby was reputedly cloned) as 
an instrumentalist. 

The Godz are by far the best of this 
lot, for they are merely lacking in taste 
and talent. Their producer is at the 
boards for his first time, but his name 
should be familiar to some of you as 
he was a musician when last seen, play- 
ing with Grand Funk Railroad ... 
Ladies and Gentlemen, Mr. Don 
Brewer! He has found a group to take 
off where he and Mark Farner began, 
and thank heaven for that, as Kiss are 
getting a little too melodic these days. 

If these be the last remnants of the 
Old Wave, I can't wait for the New 
Wave to get a firm grip on the record 
market. Creating groups out of air to 
fill a void left by the evaporation of 
dinosaurs has become a bad excuse to 
make records; there's got to be a better 
one, even if it's just to create new in- 
stitutions which will soon become just 
as obsolescent. J. T. 

Sound: B+ Performance: F 

Circles in the Stream: Bruce Cockburn 
True North I LTA 9475, stereo, $9.99. 

As an artist Bruce Cockburn is a sen- 
sitive, caring man, and also a superb 
acoustic guitarist, absolutely in com- 
mand of his instrument. This last 
aspect you can scrutinize on his in- 
strumental pieces Deer Dancing Round 
a Broken Mirror and the riveting Cader 
Idris. Additionally Bruce is a writer of 
unusual power with a highly developed 
visual poetic sense. 

His performance throughout Circles 
in the Stream, a two -record live album, 
is brilliant, no less. Aided by percus- 
sionist Bill Usher, Pat Godfrey on 
keyboards and sundries, and Robert 
Boucher's stunning upright and elec- 
tric bass work, this is a captivating con- 
cert. The album has been purposely set 
up to simulate the concert setting as 
faithfully as possible. There is a begin- 
ning with a bagpipes fanfare, a middle, 
an intermission between discs, a sec- 
ond half, and an ending with encore. 
The program covers a primer of some 
of Cockburn's best songs: The oft - 
recorded One Day I Walk, the boozy 
feeling Mama Just Wants to Barrel- 
house All Night Long, the very intense 
Dialogue with the Devil, the pristine 
beauty of All the Diamonds in the 
World and God Bless the Children, and 
the lilting Love Song. Bruce has also in- 

cluded some new songs, Homme 
Brulant (The Burning Man) in French, 
Free to Be, and Red Brother, Red Sister. 

The production crew is composed of 
folks quite at home with Cockburn's 
personal music Eugene Martynec has 
produced all of his albums, and mixing 
engineer Ken Friesen has worked on 
several. They have captured the live 
ambience very well with an airy, 
clearly concert hall sound a touch 
more distant than what they achieved 
on Bruce's last studio album In the 
Falling Dark, but impressive nonethe- 
less. 

If you're not aware of Bruce 
Cockburn, Circles in the Stream is the 
obvious place to start. Both it and the 
artist are most rewarding. M. T. 

Sound: B+ Performance: A 

Heaven Help the Fool: Bob Weir 
Arista AB 4155, stereo, $7.98. 

1 he Richard Avedon cover photo 
oozes pop star. And this cute Mr. Clean 
is a charter Grateful Dead member. 
Heaven Help the Fool is produced by 
Keith Olsen who also did the Dead's re- 
cent Terrapin Station. His song sense 
pervades the album as it did on Ter- 
rapin. The material is most melodic, 
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current in the load, the loud- 
speaker. is independent of the 
current in the dumpers and hence 
distortion is solely dependent 
on the quality of the error 
amplifier, which because it is 

small can be very good. 

Wonderful indeed. 

For further details on current 
dumping and other Quad products 
write to Dept. A 

The Acoustical Manufacturing Co. 
Ltd., Huntingdon, Cambs., 
PE18 7DB England 

* Elektor Electronics 
Magazine No. 8. Dec.1975 

QUAD 
for the closest approach to the original sound 

QUAD is a Registered Trade Mark 
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"The Proof 
is in the 

Listening 
11111116.1311/ 

Most speaker 
companies romance you 
with stories about how 
their speakers are made 
and why they sound the 
way they do. 

If you're into the 
"quality story," we can 
tell that story very well. 
If it's handcraftsmanship 
that turns you on, our 
speakers are almost 
entirely built by hand 

J and tested by ear. 
But when you come right down to it ... the ; proof is in the listening. 

That's why we, at Monitor, want you to listen to / our speakers. 
Monitor Audio ... Quality audio components ... from Britain with care. 

Monitor Audio Ltd. 
rnWCanadian Distributor: 
Edon Acoustics Limited., Ottawa, Ontario. 
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1185 Chess Drive, Foster City, 
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SPEAKER 
Full Size 3 -Way 
Speaker System 

LIMITED EDITION! 
Full size 3 -way air soap 
system for superb 
sound reproduction.y!r:'4"Tweeter 
10" woofer, dome 
tweeter, 8" middle 
x -over, damping, hard- 
ware, grill cloth and 
cabinet. All that 
only $88.88/pair. Ltd. 
Qty. Shpg - allow for 2 
parcels, FOB Peabody 
#8Z30094 

KITS 
-41113311111r 

8" ,` \ t f 
. AA 

C 

-.'':: " 

- 40 Lb. o' 
Ma. 01960. 1' 
$88.88/Pair 26', x t4'- x 11,/,'. 

MIddler 

I 

woofer 

ALSO - Our regular speaker kits: 

Speaker Kit No. 2 
"Odd ball cabinets, tweeter & port on 
45° angle from woofer for directional 
hi freq. 8" woofers, dome tweeters, s 
x-overs, grill cloth & instructions. 
7ZU70242.. (35 Lbs) . . $49.50/pair $49.50! 

Speaker Kit No. 1 
Super Cabinets, (21x12x8"),with same 

parts as No. 2 above, plus damping 

C9 501 end hardware. New reduced price! 
$$6+ 7ZU70263.. (45 Lbs) . $69.501 air 

tereo Power Amp 
16 Watts - COMPLETE KIT 

ai Only $12.88! 
A complete kit of parts for only. 

S12.88. Takes 1 soldering iron 
' & 10 minutes to build. 16 

watts RMS total. You add 
i i;,, . case, controls, input and 

speakers. Runs on 115VAC. l -e,-.. ^:..... No. 7EU70464 - . 
15 Lbs. 

10% OFF ANY ORDER FROM THIS AD 
JUST SAY "A5" 

Please add POSTAGE. 
No C.O.D.'s L70(O9. 

F 

ENTERPRISES 
Dept. A-5 

119 Foster Street 
Peabody, Ma. 01960 
(617) 531-5774 Betz 

SEND FOR OUR 
FREE CATALOG 
Over 3,000 surplus 

BARGAINS! 

PHONE ORDERS 
WELCOME 
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y. etc; and imports like 
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often almost sing-songy with a light lilt 
of swing. However, in all fairness 
should note that the previous Bob 
Weir solo, Ace, was also an extraor- 
dinarily tuneful album with the best 
version of Playing in the Band as well 
as such strong songs as The Greatest 
Story Ever Told, Looks Like Rain, Black 
Throated Wind, and Mexicali Blues on 
it. 

Heaven Help the Fool is not quite up 
to Ace though it has some fine 
moments, especially on the stronger 
first side. As fine as Bombs Away, Salt 
Lake City (kind of a reworked Kansas 
City), and the cover of Little Feat's Easy 
to Slip are, the album misses the extra 
kick that an absolutely killer cut gives 
you. Still this is the song stuff that late 
70's mainstream pop is made of. And 
Heaven Help the Fool is swimming 
right along with the current. As hand- 
some and stylish as it is, it should do 
very well. M. T. 

Sound: A- Performance: B- 

Safety in Numbers: Crack the Sky 
Lifesong JZ 35041, stereo, $7.98. 

They gmanate from Pittsburgh, 
these American exponents of what I 

call "clever rock" in the 10 cc tradi- 
tion. They display an aggressive com- 
mand of the studio which they mate to 
sardonically pointed, often funny ma- 
terial. 

Safety in Numbers is the band's third 
album, and it finds them midway 
through a personnel change involving 
both a new singer and a new writing 
team. Though there is some unavoid- 
able schizophrenia in the album, it 
doesn't untrack them. One of the 
holdover numbers from the prior line- 
up, Nuclear Apathy, opens the album 
with a big production number and a 

furious pace which does not let up. 
The ironic nature of their material 
almost demands the band's cool, dis- 
tant stance, but it allows them to be 
ambitious while entertaining. Their 
ear -twitching use of stereo effects and 
clean recording adds a lot, too. 

Few American bands have at- 
tempted this kind of music which relies 
on constant risk taking. Safety in 
Numbers is spotty, but its heights are 
high indeed. These guys are contend- 
ers. M.T. 

Sound: A- Performance: B- 

Bat Out of Hell: Meatloaf 
Epic PE 34974, stereo, $6.98. 

The opening song which lends the 
album its name is a real mother. 
Weighing in at 9:48 minutes duration, 
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it is a massive, thundering behemoth. 
The neo -Spector wall of sound that 
characterizes Todd Rundgren's pro- 
duction, joined by a melody from right 
out of Thunder Road, makes for an in- 
sistent, unforgettable track. 

From there the album loses its focus 
although it tries hard to maintain the 
furious pace it has set for itself. You 
Took the Words Right Out of my 
Mouth is a strong ballad plagued by a 

dumb spoken intro that utterly blows 
out the mood, which is never quite 
regained. 

Jim Steinman writes the songs like a 

Harry Chapin possessed by demons. 
Sometimes he achieves great power 
best exemplified by the title song, but 
more often his writing is overblown, 
especially on the slower material. 

Rundgren's production is ambitious. 
His band, Utopia, provides much of 
the support with the addition of Bruce 
Springsteen's pianist Roy Bittan whose 
presence is highly appreciated. But 
between the writing and the produc- 
tion, the album all but drowns in ambi- 
tion. 

Incidentally Meatloaf is the lead 
singer, not the name of the group, and 
his work is quite impressive. He has a 

big, big voice and a strong sense of 
drama. The Meatloaf-Steinman col- 
laboration has great promise indicated 
most surely by the album's imperfec- 
tions. This is an auspicious debut. 

The amazing cover painting is by 
Richard Corben who renders "Den" for 
"Heavy Metal," the adult comic 
magazine published by the "National 
Lampoon" people. If only you could 
play the cover. M. T. 

Sound: B Performance: C + 

Rick Danko 
Arista AB 4141, stereo, $7.98. 

Rick Danko, bass player and one of 
three lead singers in The Band, has 
released his first solo album in the 
wake of the Band's apparent long-term 
hiatus. In marked contrast to Levon 
Helm's album of New Orleans style 
rockin' rhythm & blues, Rick Danko is 

entirely composed of tunes either writ- 
ten or co -written by Rick. And this is a 

guy with maybe five writer credits 
throughout the Band's recording 
history. 

It is a sparkling, bright album close 
in both spirit and sound to the Big Pink 
experience and, suitably, all of his 
former mates put in cameo ap- 
pearances. In addition, the album is a 

virtual lead guitar salad with such 
lumenaries as Ronnie Wood, Eric Clap - 
ton, Sir Douglas Sahm, ex -Beach Boy 

Blondie Chaplin, and unknowns 
Michael DeTemple and Jim Atkinson, 
along with Danko all having shots. 
Though personnel varies, the album 
still has a real consistency that never 
lets go. And the really inspired 
moments laced with deja vu are fre- 
quent and glorious. The voice that 
sung Stage Fright rarely had a better 
vehicle than the scorcher Brainwash, 
or a more jovial one than What a Town 
and Java Blues. Garth Hudson's accor- 
dion intro to New Mexicoe echoes 

When I Paint My Masterpiece. Sip the 
Wind builds to a bright intensity. Small 
Town Talk has been recorded a few 
times before, but Danko's own version 
is delightful, maybe the best. 

Danko produced the set with Rob 
Fraboni who earlier worked with the 
Band. A more sympathetic ear would 
have been hard to find, and the album 
benefits. 

To be honest, I didn't think Rick 
Danko was capable of this fine a solo 
album. I didn't think he was prolific 

DIRECT -TO -DISC RECORDING: 
A progressive 
step backward. 

1.1 

Recording has come 
a long way since Edison 
and Berliner. But not 
all of the changes have 
meant progress. A case 
in point is the introduc- 
tion of tape recording... 
a not unmixed blessing. 

Granted that tape has advantages of 
portability, cost savings, ease of editing, 
and versatility. Its freedom has per- 
mitted recordings to be made that would 
otherwise have been impossible. 

But freedom has its price. And the 
tape medium has serious limits of 
dynamic range, frequency response, 
noise and distortion that restrict the 
potential of the modern stereo phono- 
graph record. 

Proof of this audible difference is 
immediately evident when one listens 
critically to a well -made direct -to -disc 

recording where the 
performance is captured 
directly on the master 
disc.., uninterrupted, 
unimpeded. Without 
the intervention of tape, 
a remarkable clarity of 
sound issues forth. 

But you'll also hear something more 
than just superb sound...the evident 
dedication of all concerned for quality 
at every stage of the record's produc- 
tion, from performance to pressing. 
Everyone is "up". An attitude too easily 
lost in taped performances that "can 
be fixed in the remix'.' 

Direct -to -disc is demanding of 
everyone. Unforgiving because it is so 
revealing. And to the listener it can be 
an experience fully satisfying in its own 
way as the concert hall. 

Don't deny yourself the pleasure. 

Audio-Technica U.S., Inc. distributes direct -to -disc recordings from Umbrella Records, 
Toronto, Canada and Sonic Arts "Direkt -to-Disk" of San Francisco. These and 

other direct -to -disc records are available at most Audio-Technica phono cartridge 
dealers, or write to us for list of current titles and ordering information. 

audio-technica 
INNOVATION PRECISION a INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept. 58A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 

The following direct -to -disc records are available from Audio-Technica: 
Rough Trade Live! UMB-DDI $14.95 
Nexus Ragtime Concert UMB-DD2 $14.95 
Zimbalist Violin Sonatas UMB-DD3 $14.95 

Philip Frank, violin, Bernard Frank, plano 
Big Band Jazz (double album) UMB-DD4 $21.95 

Rob McConnell and the Boss Brass 
Piano Fireworks, Sonic Arts Laboratory Series #1 (double album) $21.95 

Russell Stepan, piano, Chopin Impromptu In C# Minor, Polonaise ln A Flat Major 
(3 different recording ambiences, plus test record) 

The Piano, David Montgomery, Sonic Arts Laboratory Series #2 $14.95 
Beethoven, Four Country Dances; Brahms, Five Waltzes from Opus 39; Godowsky, Alt Wein; 
Schubert, Twelve Landler, Opus 171; von Weber, Waltz in E Flat ("Frau Lieserl juhe!") 
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THIS SIMPLE TEST 
CONVINCED CANADA 
This simple two-step test convinced thousands of 
Canadians of the superiority of ADVANCE Speak- 
ers over any other brand in it's price range. 

It also saved them a lot of money! 
To fully appreciate the quality of 
ADVANCE follow this two-step 
formula when comparing: 
1) position ADVANCE and the 
other brand exactly side by side. 
This will eliminate room acous- 
tics from altering the balance of 
the sound. 
2) adjust the volume control so 
that both loudspeakers are 
played with exactly the same 
loudness in the middle frequen- 
cy range. If your dealer has an 
audio signal generator and a 

sound pressure meter, use the 
reference frequency of 1,000Hz 
to adjust equally the volume of 
ADVANCE and the other brand. 
By following these two simple 
steps the widest range and most 
accurate loudspeakers will be- 
come quite apparent to you. No 
other method of comparing is as 
valid and honest. 

We'll be at the I.H.F. Show in 
Atlanta, May 19 -20 -21st. 

Advance ,;r;. lce 

423 Lafayette Road, Hampton, New Hampshire 03842 
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... ORthey can have: 
violins/cello/piano, variable chorusing, 
keyboard split, synthesizer interface, 
variable sustain controls, jacks for foot 
controls, dual violin/cello mixers, 
separate mixable piano output, stereo 
string & computer interface options. 

tv 

itopyx 'n' 1v ,LgS 

from BAIA You're gonna love it ! 

TELL ME MORE 
( I Send Assembly R Using Manual for 

Stringz 'n Thingz (S5 enclosed) 
( )Send FREE catalog of other PAIA kits. 

name: 
Address: 

City: State: ZiP_- 

DEPT.2- A 1020 W. Wilshire Blvd. 

ELECTRONICS Oklahema City. OK 73116 

IN CHICAGO STAY AT THE 

a e CJhore 

delve E11íi 
THE BEST LOCATION 

IN TOWN .. . 

99 STEPS EAST OF MICHIGAN AVE. 

Lake Michigan and the Park at 
your front door Adjacent to 

business district and Michigan 
Ave. shops Spacious Rooms and 
Suites (some with Kitchen & Bar) 

Complimentary continental 
breakfast Complete hotel serv- 

ice Meeting and Banquet facil- 
ities up to 300 persons. 

/WRITE TODAY 
FOR BROCHURE 

& TARIFF 
DONALD O. CRONIN, 
Gen. Mgr. 

DINING AT 

Sage'S 
EAST 

181 EAST LAKE SHORE DR. 
CHICAGO, ILL. 60611 
(312) 787-8500 

enough, and I doubted his leadership 
potential. The big trap is the obvious 
one, comparisons with the Band. He 
neatly avoids this trap by revitalizing 
and playing the hell out of the sound 
with full integrity. M.T. 

Sound: A- Performance: A- 

Storm Force Ten, Steeleye Span 
Chrysalis CHR 1151, stereo, $7.98. 

It's a new Steeleye Span stalking 
Storm Force Ten. For the first time in 
memory, Steeleye has no fiddler. Peter 
Knight's replacement is John Kirkpat- 
rick whose concertina fills the void, 
and alters the band's balance. Effec- 
tively they have replaced a soaring 
lead voice with a lower pitched, sturdy 
foundation. The band becomes more 
compact sounding, more streamlined. 
They have also altered their recording 
approach from the boomy, bottomy, 
somewhat -forced commercial sound 
of All Around My Hat and Rocket Cot- 
tage. Storm Force Ten hearkens to the 
rich natural sound of Parcel of Rogues. 

The other new member is Martin 
Carthy, himself a member on the early 
Please to See the King and Ten Man 
Mop albums. He has had an obvious 
effect on their material. His interest in 
Berthold Brecht has led to their im- 
pressive performances of The Wife of 
the Soldier and The Black Freighter 
(Pirate Jenny). Both of these, Awake, 
Awake and the grand tableau The Vic- 
tory, which relates the story of Lord 
Nelson, use extreme dynamics to 
strong advantage. Full -tilt passages 
giving way to near silence emphasizes 
the excellent recording quality. The 
sustained presence of the album is a 

credit to engineer and co -producer 
Mike Thompson. 

Among the remaining material Some 
Rival stands out as a handsome love 
song set in history. Sweep, Chimney 
Sweep, an a capella chorale done to 
perfection, emphasizes the rich vocal 
combination of Carthy, Maddy Prior, 
Tim Hart, Rick Kemp, and Kirkpatrick. 
Maddy deserves individual mention 
for her best singing on record in several 
albums. 

The turnover in personnel thus has 
forced Steeleye Span to reconsider 
their sound and direction. This is what 
they have done with no shortage of wit 
and cunning. They have made some of 
the best Steeleye Span music ever. Add 
a most beautiful cover package, and 
Storm Force Ten emerges as a solid 
achievement, a musical coup and fine 
entertainment. M. T. 

Sound: B+ Performance: A- 
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What true tape recording buff hasn't 
at some time had fantasies about his 
ideal home audio recorder? If your 
tastes are similar to mine, your dream 
is to own a tape recorder whose per- 
formance surpasses even the best con- 
ventional analog professional studio 
recorders. Our dream machine would 
possess a frequency response that 
would be perfectly linear from far 
below to well above the limits of 
human hearing. Wow and flutter and 
crosstalk would be so low that they 
could not even be measured and cer- 
tainly not be heard. Of course, this 
recorder's dynamic range would rival 
that of live musical performances, 
shaking you in your seat and making 
your heartbeat quicken in time with 
the thundering crescendos. Yet this 
hypothetical engineering marvel, to 
totally fulfill all of our expectations, 
should also have the ability to play the 
quietest passage without adding any 
noise to the music as well as reproduc- 
ing music at any volume level with ex- 

tremely low distortion. Sound incred- 
ible? 

As difficult as it may be to believe, 
such a machine is not the wishful fan- 
tasy of an overly imaginative audio en- 
thusiast nor is it as a result of crystal 
ball gazing into the distant future. 
Employing an offshoot of computer 
technology-a form of processing 
called pulse code modulation (PCM), 
which holds the potential to com- 
pletely revolutionize the audio indus- 
try-this remarkable recorder is a 

reality today! 
The world's first home PCM recorder 

is made by Sony. Although there are 
other PCM or digital recorders which 
are equally noteworthy (including 
studio recorders by 3M, Mitsubishi, 
and Soundstream as well as a com- 
pletely self-contained home cassette 
prototype by Mitsubishi), the Sony unit 
stands out since it is the only home 
unit, at this time, actually being sold to 
the public. The Sony device, currently 
being sold in Japan, is a universal PCM 
audio adapter that turns almost any 
U.S.-type video recorder (Sony's 
Betamax or any other American Stan- 
dard, NTSC video recorder) into the 
best home audio recorder so far. 

The Sony PCM adapter has per- 
formance that, prior to the advent of 
digital processing, was unattainable by 
even the best recording studio master- 
ing recorders. The adapter has a fre- 

quency response of d.c. to 20 kHz, 
linear to ±0.25 dB or less, with a 

dynamic range which rivals that of a 

live performance (95 dB or more on 
playback and 85 dB and up on record). 
Add to these impressive figures un - 
measurable wow and flutter, the total 
absence of hiss without using a noise 
reduction device, almost no dropout 
or crosstalk, and a harmonic distortion 
level of 0.03 per cent or less, and ob- 
viously you have a machine that repre- 
sents a giant leap forward in recording 
technology. How is this possible? 

Digital Dynamics 
The pulse code modulation system 

produces superior performance as a 

result of digitally processing audio sig- 
nals and in so doing overcomes most 
of the inherent disadvantages of mag- 
netic tape recording. PCM solves these 
problems because it places only digital 
information on the tape and replays 
only these digital impulses. 

Here is how PCM works: In the pulse 
code modulation system, the input 
from the mike is frequently sampled 
and measured. Then each measure- 
ment is converted (encoded) into 
digital (binary) impulses of varying 
lengths (representing Os and 1s) which 
are subsequently recorded on tape. If 
you plotted each of these measure- 
ments on paper and connected the 
dots, you would find that you would 
have a graph that closely approx- 
imated the original sound wave. The 
more frequently these measurements 
are taken, the more accurate the graph 
would be. In fact, PCM machines use a 

super -accurate quartz crystal clock to 
automatically monitor the input from 
the mike, doing so 40,000 (or more) 
times each second. At this speed, with 
other circuits to fill in the blank 
spaces, the reproduction is so good 
that a listener never realizes that the 
program had been separated into a 

string of impulses (representing a list of 
numbers), then decoded and finally 
reassembled into a recreation of the 
original sonic program. Unlike the 
analog recording system that records 
or replays the electrical impulses 
directly onto or from the tape, as well 
as the noise present in the system, PCM 
treats only the digital impulses (which 
are later converted to sound), never 
the noise. Hence, in PCM, tape hiss is 

never reproduced, quiet passages are 
virtually noise free, and the PCM 

method of recording makes possible 
virtually unlimited duplication of 
tapes. Each "copy" produced becomes 
an identical electronic twin of the 
original, so much so that the 100th 
generation "copy" sounds as good as 

the master. Distortion caused by ex- 

tremely loud sounds-a major prob- 
lem in analog recording-is averted in 
PCM since the digital system's dy- 
namic range is not dependent upon the 
intensity of the magnetized signal. In- 
stead it is only dependent upon the 
number of pulses the tape can store. 
The more bits of information, the 
greater the headroom, and more thán 
1.4 million bits of information per sec- 
ond are needed to produce a stereo 
signal with.a dynamic range of 85 dB. 

Helical Scanning System 
Both the Sony PCM adapter and Mit- 

subishi's PCM home audio recorder 
prototype use the same helical scan- 
ning system designed for video tape 
recording. However, the two PCM 
machines differ in that the Sony PCM 
adapter converts the audio signal into 101 
a video signal and uses an external 
video tape recorder, while the Mit- 
subishi will be totally self-contained 
and is intended for sound reproduction 
only. Due to the high -frequency band 
requirements of PCM audio (over 1 

MHz), the helical scanning video tape 
recorder is an excellent medium to 
fulfill the requirements of PCM audio 
since the video tape ,recorder was 
designed to handle 100 times the in- 
formation of a conventional audio re- 
corder. In the helical scanning system, 
the tape moves at a speed similar to 
that of audio cassettes, but the greater 
frequency response .needed for video 
recording (and PCM) is obtained by 
spinning two video heads (which are 
mounted on opposite sides Of a drum) 
at a speed of 1800 rpm in the opposite 
direction to tape travel. 

Editing with PCM recorders using 
video tape is purely electronic and 
does not involve either cutting or splic- 
ing. Much greater precision is obtained 
by this method, and the recording tape 
is completely reusable because it is 

never spliced. 
Recording time is up to two hours 

per videotape in both systems. Al- 
though four-hour record/playback cap- 
ability is available on some video 
cassette recorders, Sony does not 
recommend using their PCM adapter in 
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the four-hour mode since this slower 
speed is likely to cause dropouts and 
deteriorate the sound quality. How- 
ever, I have learned that there is a new 
longer playing video cassette tape that 
JVC is secretly working on which will 
extend the play/record time of the two- 
hour PCM audio machines to three 
hours without any loss of fidelity. This 
tape will also extend the '/z -in. video 
cassette recorders' capability to 11/2 

times their normal playing time on a 
video program. For example, with the 
new JVC extended play tape, a video 
cassette recorder that has a four-hour 
capacity per tape could record and 

play back six continuous hours of TV 
programs. 

Since the Sony PCM adapter does 
not alter the performance of the video 
recorder to which it is connected, 
many audio buffs who buy this PCM 
adapter and a home video cassette 
recorder solely for the audio ad- 
vantages will soon learn to enjoy the 
convenience of video recording too. 
But for those people who are not in- 
terested in video recording, there will 
be another option in the near future, 
the self-contained Mitsubishi Home 
PCM Cassette Recorder. Although the 
initial specs of the Mitsubishi are not 

INTRODUCING THE ADC 
LMF CARBON FIBRE TONEARMS. 

WE CHOSE CARBON 
FIBRE BECAUSE OF ITS 
LOW MASS TO HIGH 
TENSILE STRENGTH 
RATIO. 
WE FURTHER LOWERED 
THE MASS BY 
ABANDONING THE 
TRADITIONAL TUBULAR 
SHAPE AND ENGINEERING 
THE FULLY TAPERED 
PROFILE. 

THE COMBINATION OF 
AN LMF TONEARM AND A 
FINE CARTRIDGE WILL 
NOT INTERACT WITH 
TYPICAL BUILDING 
RESONANT FREQUENCIES 
OR WITH TYPICAL 
RECORD WARP 
FREQUENCIES. 

CUEING IS VISCOUS 
DAMPED IN BOTH 
DIRECTIONS AND 
TRACKING FORCES ARE 
CALIBRATED IN 1/10TH 
GRAM INCREMENTS. 
ANTI -SKATE 
ADJUSTMENTS ARE 
VARIABLE TO 2 GRAMS. 

THE LMF TONEARMS 
EACH COME WITH THREE 
COUNTERWEIGHTS TO 
ENABLE YOU TO ACHIEVE 
ZERO BALANCE WITH 

A D C 

MINIMUM TONEARM 
MASS, REGARDLESS OF 
THE WEIGHT OF YOUR 
FAVORITE CARTRIDGE, 
EVEN UP TO 11 GRAMS. 
LMF TONEARMS UTILIZE 
INSTRUMENT TYPE 
STAINLESS STEEL BALL 
BEARINGS, FACTORY 
ADJUSTED FOR MAXIMUM 
STABILITY AND LOW 
FRICTION ANGULAR 
CONTACT. 

THE LMF-1 HAS AN 
INTEGRATED HEAD FOR 
LOWEST MASS. 
THE LMF-2 HAS A 
REMOVABLE HEAD. 
THIS ALLOWS CHANGING 
OF PRE -MOUNTED 
CARTRIDGES IN 
SECONDS. 
BOTH TONEARMS PERMIT 
THE USE OF THE 
HIGHEST COMPLIANCE 
CARTRIDGES WITH 
LOWEST TRACKING 
FORCES. 

ONLY BETTER AUDIO 
DEALERS CAN SHOW YOU 
THE ADC LMF 
TONEARMS. 
VISIT THEM OR WRITE TO 
US FOR MORE 
INFORMATION. 

TONEARMS 
A BSR COMPANY AUDIO DYNAMICS CORP., PICKETT DISTRICT RD., NEW MILFORD, CT 06776 

quite as good as those of Sony's PCM 
adapter, they are still quite impressive, 
and the expected $2000.00 list for a 

self-contained recorder that outper- 
forms conventional studio units should 
prove very attractive to both dedi- 
cated audiophiles and semi-profes- 
sional users. 

Price Prognosis 
Sony expects to market their PCM 

adapter in the United States either 
sometime late this year or by early 
1979. The U.S. suggested retail price 
has not been determined at this time, 
but company executives inform me 
that, although Sony would like to price 
their unit as close to $1000.00 as they 
can, the changing relationship of the 
Japanese yen to the U.S. dollar could 
force the list price up to $3000.00. This, 
of course, would not include the cost 
of a video cassette recorder. Most 
home video recorders available today 
list around the $1000.00 mark (with ac- 
tual retail discount prices going as low 
as $700.00). Therefore, the total price 
for the PCM adapter and video re- 
corder will add up to between 
$2000.00 and $4000.00, depending 
upon the final price of Sony's PCM. 

What impact will PCM recorders 
have on the audio industry? Sony's Na- 
tional Marketing Manager, Frank 
Leonardi predicts that "PCM units will 
totally replace conventional home 
(analog) recorders in the home in four 
to five years." He attributes this an- 
ticipated rapid consumer acceptance 
of PCM recorders to their amazing per- 
formance superiority over conven- 
tional machines and to the future 
availability of lower priced PCM 
recorders made possible by subse- 
quent research and development. 
Leonardi tells us that "every major 
audio company is working on it now 
and trying to come up with some per- 
fected, cost-effective version. PCM is 
definitely a trend of the future; all we 
have to do is to make it more af- 
fordable!" 

PCM may well be the most signifi- 
cant development to hit the audio in- 
dustry since Edison invented the 
phonograph over 100 years ago. It 
holds the potential to totally revolu- 
tionize the recording industry, not only 
with the superior PCM studio machines 
that will turn out better master tapes, 
but with commercially available PCM 
records and pre-recorded tapes that 
will virtually duplicate the excitement 
of the original performance. Proto- 
types of these studio recorders and 
PCM discs scanned by lasers are al- 
ready today's reality, and the ultimate 
goal of the audiophile- perfection in 
sound-seems to be closer than ever. Q 
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The Gene Ammons Story: Organ Com- 
bos 
Prestige P 24971, stereo, $7.98. 

Jug's muscular, stomping sound is 

much in evidence on this reissue. Am- 
mons can be heard at his visceral best 
on numbers like Moten Swing and 
Twistin' (sides one and two respective- 
ly). A powerful, big -toned player in the 
tradition of Coleman Hawkins and Ed- 
die "Lockjaw" Davis, Ammons was 
also a master of the instrumental 
blues, as his Stormy Monday Blues per- 
formance beautifully demonstrates. 
Heating up the Billy Eckstine classic, 
the tenor man's brawny tone takes on a 

sinuous cast, moving the blues line 
along with a graceful pulsation. 

The popularity of the jazz tenor - 
organ combos reached its zenith in the 
early 60s when Prestige recorded these 
sessions. The organ's tonal resources 
were used, in lieu of a big band, by 
jazzmen who entertained on the 
"black lounge circuit. Personally, I 

find jazz organ harmonics generally 
sodden and heavy handed. Organist 
Brother Jack McDuff, however, rises 
above the limitations of his instru- 
ment, offering Ammons supple, lively 
support on the 1960 sessions covered 
by the first record of the double -set. 
Trumpeter Joe Newman and bassist 
Wendell Marshall also give a good ac- 
count of themselves; Newman's solos 
are always attractive and often com- 
pelling. I could live without Ray Baret- 
to's stilted conga drumming which 
tends to bog down the proceedings. 

Record two focuses on a 1961 Am- 
mons date with a group that featured 
organist Johnny "Hammond" Smith; 
Frank Wess, flute and second tenor; 
Doug Watkins, bass, and Art Taylor on 
drums-no congas, thank goodness. 
This is a loose, free -blowing session 
with both tenors cooking on a fast 
blues number called Sid's Thing. 
Rodgers and Hart's Blue Room swings 
along pleasantly with lovely work by 
Wess on flute and Ammons concise 
and crisp, hewing closely to the 
melody. On Water Jug, Ammons trots 
out what liner writer Bob Porter polite- 
ly calls stock ideas (cliche and quotes). 
There's also a nine -minute version of 
Angel Eyes on which Jug manages to 
churn out some sinewy jazz despite 
the sugary overtones of the per- 
formance; flutist Wess and organist 
"Hammond" Smith blend deftly. 

If you like Ammons and the tenor 
sax -organ format, you'll find this a very 
appealing collection. The Prestige 
sound is, as always, smoothly 
engineered, with Fantasy's David 
Turner doing the remastering on Rudy 
Van Gelder's original tapes. 

John Lissner 

Sound: A + Performance: A - 

Hah!: Milo Fine Free Jazz Ensemble 
Hat Hut E, stereo, $5.50. 

Hah! is the first album by the 
current line-up of the Milo Fine Free 
Jazz Ensemble. Actually, the 

The Pulsating 
Hemisphere 

A pulsating sphere represents one ideal 
of loudspeaker design. Such a speaker 
could be made any size desired and 
would still have completely omnidirec- 
tional output at all frequencies. For use 
close to a room wall, a pulsating hemi- 
sphere would be equivalent. 

But in practice it has always been nec- 
essary to compromise between disper- 
sion and output capability. Making a 
normal tweeter smaller increases its 
high -frequency dispersion, but reduces 
the amount of acoustic power it can 
radiate. With all traditional horn, cone, 
and piston -type tweeters (including 
domes) it is not possible to achieve 
really satisfactory performance in both 
respects simultaneously. Flat -panel 
radiators are especially poor in high - 
frequency dispersion. And those of 
cylindrical shape, while having excel- 
lent horizontal dispersion, do not do 
well vertically. 

There is now an elegant way to avoid 
this "either/or" dilemma. The Convex 
Diaphragm tweeter (used in all Allison 
loudspeaker systems) has as much 
cone area as a piston 11/16 inches in 

diameter, and can radiate as much 
acoustic power. But it does not operate 
as a piston. Generally convex in shape, 
the side of the cone curves inwardly to 
the voice -coil diameter, and the outside 
edge is fastened securely to the 
mounting plate. Because there is no 
compliant suspension the entire cone 
surface is forced to flex (changing its 
radius of curvature) as the voice coil 
moves axially. Every point on the cone 
moves diagonally, with an in -phase 
component of motion perpendicular to 
the voice -coil direction as well as a 
component parallel with it. 

The tweeter thus simulates the motion 
of a pulsating hemisphere to a remark- 
able degree. 

Complete technical specifications for 
all Allison loudspeaker systems, and a 
statement of Full Warranty for Five 
Years, are available in our new catalog 
(free on request). 

ALLISON ACOUSTICS 
7 Tech Circle, Natick, Massachusetts 01760 
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The ADS 810 speaker 
was so accurate that we 
could not distinguish its 
sound from the original. 
... these were the closing comments by Julian Hirsch in the January '78 issue of STEREO REVIEW. 
Here is more of what the renowned audio critic had to say about the ADS 810 loudspeaker system 
"The high -frequency dispersion of the 1 -inch dome tweeter 
was truly exceptional. 
Fora given sound -pressure level, the 810 actually has less dis- 
tortion than many other speakers we have tested ... the high 
efficiency enables it to generate as much sound with a 2 -watt 
input as most acoustic -suspension speakers with 10 watts. 
... the tone -burst output of the 810 over the full audio range 
was as nearly perfect as we can recall seeing. - 
[The 810 has] strikingly clean, un-boomy bass and a crisp, 
detailed high end ... the speaker's overall balance is out- 
standing... 
The ADS 810... was so accurate that we could not distinguish 
its sound from the original in a side -by -side comparison." 
We could tell you the many reasons why ADS speakers have be- 
come so popular; but instead of talking about ultra low mass 
drivers, proprietary sticky damping compound, and all the in- 
gredients that make ADS speakers so accurate and such a fan- 
tastic value at less than $375.00, we would 
rather send you a reprint of the complete re- 
view and an "Introduction to ADS." 
Better yet, why don't you visit your selected 
local ADS high fidelity specialist and conduct 
your own review of the superb ADS 810, its 
smaller brother the ADS 710, or any other fine 
ADS speaker for your home. 

For more,nlo, matron on ins 81OC-78TS 
1-j ADS Mln,oture Speakers ADS Car Systems 
C, ADS Speakers for the Home O ADS Studio Monitors 
Send this coupon to 
ADS, Analog d Digital Systems, Inc. 
One Progress Way. Wilmington, MA 01887 

NAME AI STREET 

CITY STATE ' ZIP 

Enter No. 3 on Reader Service Card 

f AUDIO 

NATIONAL 
Y6Un HEADQUARTERS 

For Famous Brand 
Electronics By Mail 

1150 N. Powis Rd., West Chicago. 
Ill. 60185 (312) 293-1825 

All Orders Shipped In 
Factory -Sealed Cartons 

Write Or Call For 

The Lowest Prices 

Anywhere! 

MILLION SSS INVENTORY 

LOWEST PRICES ON 
RECEIVERS TURNTABLES TUNERS 
SPEAKERS CHANGERS CARTRIDGES 

TAPE DECKS AMPLIFIERS HEADPHONES 
CALCULATORS COMPACTS CAR AUDIO 

Top Discount Audioev"r ct"I iügo,1 a 60165 
AUS (311) 283-1825 

We honor Master Charge and 
Date 

Bank Americard. 
Please send mea quote on- 

] MR. 
l MS. 

11.,0 
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You Haven't Heard 
Sound Like This 

in Years ... . 
Or whenever it was you last listened to a live 
band, but seldom at home! It's Sweet & Hot. 
Ambience Recordings #A-70301; recorded at 
San Francisco's Great American Music Hall, the 
West -coast crossroads for today's top jazz. 
Sweet & Hot is also 8 of today's eminent jazz- 
men playing their favorites! 

The audio quality? Fantastic! Recorded using 
the new Pressure Recording ProcessTM and 
mastered at 1/2 speed for 45 rpm playback; 
Sweet & Hot's fidelity, spacial perspective, and 
musicianship will make it your favorite "show- 
off -my -system" album. But first and foremost .. . 

it's a musical treat! 

Available now at better audio stores every- 
where; or send $12 plus S1 for handling (Cal. 
residents add 6% salestax) to: 

designation "ensemble" is stretching 
things a bit, as the group has shrunk to 
a duo, consisting of drummer -pianist - 
clarinetist Fine and guitarist Steve 
Gnitka. 

Gnitka is a thoroughly original 
abstract guitarist, whose self - 
developed approach owes virtually 
nothing to such more renowned guitar 
nihilists as Derek Bailey and Eugene 
Chadbourne. On pieces like Numbers 
8, 15, and 21 (the numbers do not 
correspond to the bands of the record, 
but to the order in which the untitled 
textural -improvisations were recor- 
ded), he very briefly reveals a stylistic 
debt to Pat Martino and early (pre- 
Mahavishnu Orchestra) John Mc- 
Laughlin. In a matter of seconds, 
though, he casts off these origins, 
advancing into an unexplored realm of 
uniquely unpredictable sounds and 
concepts. He expectorates spasms of 
unconnected notes and chord clusters, 
flings out agitated upward runs, and 
fabricates textures from all manner of 
dissonances, random knockings, eerie 
scratches, electronic hums, and ex- 
tended silences. On Number 9, he 
sounds as if he's crunching a heavily 
bass -amplified rubber band between 
his teeth, until it becomes a cry of 
anguished frustration. Other peak 
moments occur on Numbers 20 and 26, 
where he constructs globular clumps 
from tiny tones packed tightly 
together. 

Fine is a master at getting as much 
sound/music/noise (depending on your 
perspective) out of his instruments as 
possible without sounding excessive. 
On Number 8, he blends dancing 
cymbals, rumbling skins, and spastic 
rimclicks like a man possessed. On the 
last section of Number 9, he bows a 

cymbal to produce a grating machine- 
like whine; hear also the disjointed 
brushing on Number 20. Fine is equally 
at home inside a piano (building up 
overtones on Number 9) as he is on the 
keyboard itself. Number 15 is a stun- 
ning display of power piano, with 
thundering chords yielding to fleet 
runs. His piano solo, Number 25, is a 
richly inventive tour de force, on the 
avant -classical side of McCoy Tyner; 
typically, the refreshingly melodic 
midsection gives way to immense 
dissonances. He has a clearer concept 
of how to accomplish his ends on the 
clarinet than before, as he shows on 
Number 17, with its two -note figures 
punctuated by harsh, raucous squeals 
and overblows which collapse into 
furious howls. On Number 21, though, 
he seems more repetitious and self- 
indulgent. 

Though Fine's engineering is vastly 
improved over his earlier albums, the 
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volume levels and tone quality are still 
less than optimum. The clarinet and 
piano come off well, but the drums are 
hollow and the guitar is somewhat 
distant. The last part of Number 21 

demonstrates an ingenious use of the 
recording medium, as Fine recedes far 
into the distance like a demented, 
clarinet -playing Pied Piper. 

Hat Hut is a Swiss label available 
from a number of sources in the U.S., 
including Fine's own Shih Shih Wu Ai 
Records, 8120 Oakland Ave. S., 
Bloomington, MN 55420. Tom Bingham 

Sound: C Performance: A 

Pyramid: Lee Konitz, Paul Bley & Bill 
Connors 
Improvising Artists IAI 37.38.45, 
stereo, $7.98. 

Paul Bley has been probing a very in- 
trospective course in recent years. 
After his initial barrage with the 
Bley/Coleman/Higgins/Cherry quartet 
of the 50s and 60s, and the electronic 
scribbles of the early 70s, he has set- 
tled into his own little corner of spacial 
airiness. It's a dome in which he sits 
self-sustaining, with no interruptions 
from outside. Bley surrounds his notes 
with space not only to create tension 
as Ornette so effectively does, but to 
bathe in the aura of his sound. "When I 

hear something I like," says Bley, "I 
like it to resonate and play itself out." 
And Bley has been hearing a lot of 
things he likes. 

For Pyramid he has created a trio 
and duet setting for the arrid alto and 
soprano of Lee Konitz. Rounding out 
the trio is guitarist Bill Connors who 
seems to have found solace in Bley's 
world after the heavy metal fusion of 
Chick Corea's Return to Forever. 
Pyramid, while typical of Bley's recent 
work, also hearkens back to the Jimmy 
Giuffre Three of the early 60s. A trio 
with no rhythm section, the pulse is 

found in the melodies and the natural 
tension created in the improvisations. 
Pyramid is sparse and delicate but with 
an indefinable depth. Only on Talk to 
Me and Play Blue do they come down 
to earth. The first explores the un- 
conventional sonics of their instru- 
ments to attain an exotic oriental 
flavor. Bley plays the inside of the 
piano, Konitz fingers without blowing, 
and Connors scrapes the guitar strings. 
Play Blue is a bluesy, balladic piece. 

Music like this is very dependent 
upon the slightest nuances in shaping 
its sound. Paul Bley's Improvising Ar- 
tists label is one of the few jazz labels 
to take the cue of ECM's Manfred 
Eicher. The sound is crystaline perfect 

and all the IAI records have clean 
pressings and colorful distinctive 
packaging. John Diliberto 

Sound: A + Performance: A - 

Song IFor: Joseph Jarman 
Delmark DS -410, stereo, $6.98. 

The Association for the Ad- 
vancement of Creative Musicians 
(AACM) brought a new approach to 
jazz improvisation and composition 
that put free -playing in the context of 
precision ensemble playing. This new 
style blended tradition with anarchy. 
The conversational dialogue of New 
Orleans jazz was interpolated with the 
sonics of contemporary urban life. A 
finger -popping be-bop chart would be 
the conclusion of a frenetic blow-out. 
This Free Jazz was the result of having 
all music at your disposal and a 

consciousness of its roots in black 
history. 

Joseph Jarman is a member of the 
AACM and its most flamboyant 
manifestation, the Art Ensemble of 
Chicago. Song For, recorded in the mid 
60s and recently re-released by 
Delmark, shows a concept of sound 
and vision which is not worn away by 
time. Little Fox Run opens with clarion 
horn lines that reappear during the 
piece to underscore frantic solos by 
Fred Anderson and Jarman with 
William Brimfield's trumpet ex- 
clamations. It moves under the tur- 
bulent drums of Steve McCall. This 
intensity is contrasted against the 
solemn, languorous passage that leads 
Adam's Rib into its pensive mid -section 
of sustained sighs. 

But the Art Ensemble is most 
renowned for its use of space, the 
ability to create tension and 
movement with very few notes. Like 
their masterful People in Sorrow, Non - 
cognitive Aspects of the City and the 
title track reveal a structural base 
around which the improvisations are 
formed that indicates low density 
playing with shallow rises and hollows. 
Non -cognitive Aspects couches an 
angry verbal abstraction by Jarman 
which has lost none of its intensity in 
the intervening decade. Charles Clark's 
bass scrapings, the percussive jangles, 
and Jarman's frustrated sax recitations 
heighten the darkness. 

Song For is not a relic from the past, 
but a re-examination of a music that is 

not restricted to a specific time period. 
The recording is rough, not polished, 
with an edge that emphasizes the 
urgency of these musicians. 

John Diliberto 

Sound: B Performance: A - 

If you've invested $500 or even $5000 in 
your high fidelity system, read on. Because 
what we have to say can have a lot to dol 05 
with the quality of sound you're hearing. 

Unfortunately, one of the most over- 
looked components in a fine sound system 
is the cartridge. And all too often, it can be 
the one place where you skimped on qual- 
ity. (Out of sight, out of mind, as they say). 

We sincerely believe that an invest- 
ment in a Sonus cartridge will truly surprise 
you with the way it improves the quality of 
your record reproduction. The analytical 
quality of the Sonus brings out the inner 
voices of complex musical passages clearly 
and cleanly. Listening fatigue disappears. 
And a Sonus introduces no extraneous 
coloration of its own. 

But what we're talking about is said 
even better by Sonus owners. "Excellent 
clarity," "more fulfilling sound," "open, airy 
3-D sound," "superb depth and definition," 
"clean, accurate and transparent sound," 
are typical of thousands of enthusiastic 
comments we have received from owners 
of Sonus cartridges. 

Make sure your cartridge matches 
up to the rest of your system. Write us for 
further information and the name of the 
Sonus dealer nearest you. 

Manufactured on the U.S.A. by: 

SONIC RESEARCH, INC., 
27 Sugar Hollow Rd., Danbury,Conn.06810 

AUDIO May 1978 High Definition Phono Cartridges 

Enter No. 46 on Reader Service Card 

AmericanRadioHistory.Com



106 

Be sure to 
attend the.. . 

AUDIO 
ENGINEERING 
SOCIETY'S 

60th 
Technical 
Meeting and 
Exhibition of 
Professional 
Equipment 
at the 
Los Angeles 
Hilton 
May 2-5 

For details, 
write or phone: 

AUDIO 
\ ENGINEERING 

68 East 42nd Street 
New Yoic City 10017 

2121661-8528 

and 661-2355 

Edward Tatnall Canby 

Those Magnificent Music Machines. 
From the collection of Doyle H. Lane, 
The Player Piano Museum, Vancouver, 
B.C., Canada. (Ensemble Productions), 
$7.95. 

Here's a fascinating record, put out 
by a small outfit that isn't even a sub- 
sidiary label-exasperating for those 
searching for a copy. But, in any case, 
these are the big music machines. One 
of them I remember from my 
childhood, where it fascinated me in a 

nearby drugstore in Connecticut: the 
Mills Violano Virtuoso. It was a player 
piano with a violin attached, played by 
an incredible system of rollers, rosined, 
which rotated on the strings while 
"fingers" somehow managed to touch 
them for the right pitch. As recorded 
here, the piano is just fine (Chloe) but 
the violin, I'll hafta admit, sounds 
pretty crummy. There's also a 1915 
dance organ from Belgium, a 

mechanical banjo that is actually 
plucked (c. 1900), a batch of early 
Seeburgs and Wurlitzers-before the 
days of the jukebox and the Mighty W., 
a German Polyphon, a music box run 
from a large metal disc with holes (my 
own brother liberated one of these, 
with austerity cardboard discs, from 
defeated Germany in 1945), a Tangley 
Calliope, run by steam (a little cal- 
liope, not the kind that used to carry 
for miles when the circus came to 
town), and, finest of all, a Chickering 
Ampico Grand, one of the aristocrats 
of the reproducing piano age. Funniest 
item for me was a pair of Brahms 
Hungarian Dances played on a real 

squawk box, with drum and cymbal. 
All in all, a disc to have around. 
Available from The Player Piano 
Museum, 3399 Dunbar St., Vancouver, 
B.C. V6S 2B9, Canada. 

Resurrexit, Gregorian Chant. Bene- 
dictine Monks of St. Maurice and St. 
Maur, Clervaux. Philips Universo 6580 
105, stereo, $7.95. 

The age-old traditions of the 
Church's original chant were put aside 
long ago by the thrust of the 
developing "Western" type of multi - 
stranded instrumental and vocal music 
and until the later nineteenth century 
no one seemed at all interested in 
resurrecting them, restoring the of- 
ficial chant to a hypothetical 
authenticity. The Solemnes recreations 
did re-establish a "pure" style of 
unaccompanied declamation which 
grew to have an immense influence, no 
doubt chiefly because it is musical, 
and makes a useful and effective body 
of music for church use. Whether the 
Solemnes style is actually authentic is 

now a big question-but it still stands 
musically as a major advance in 
removing the accretions of later 
centuries. Inevitably, then, there are as 
many varieties of Gregorian presen- 
tation as there are dedicated choirs. If 
the radically revised Blackley 
Gregorian (Vanguard 71217) is 
technically the most advanced, there is 

all too much music still performed on 
the other side, conservatively out of 
earlier corruptions. This, alas, is of that 
sort. 
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The chant is done melodiously 
enough and it is in tune. But the entire 
music is accompanied by the organ- 
and the harmonies are the sort that 
simply force the older and beautiful 
modes into a false "modern" harmony. 
There are, again, ways and ways to do 
this falsifying-many a French church 
organ puts forth sleazy impressionistic 
chromatic harmonies to keep it's choir 
on the pitch-and this group is rel- 
atively chastely accompanied. But the 
damage is done, the sturdy modal 
scales are vitiated and the basic 
musical sense is thus missing. 

Aldrei Petrov: Songs of Our Days (Sym- 
phonic Cycle); Poem for Strings, Organ, 
Four Trumpets and Percussion. Len- 
ingrad Philharmonic, Yansons. Colum- 
bialMelodiya M 34526, stereo, $ 6.98. 

Columbia has brought us some in- 
teresting minor Russian music on this 
prolific Soviet -based label, mostly, so 
far, of the prolific late -19th century 
sort and on into the Revolution. This is 

a departure, a young present-day com- 
poser, the new generation. 

Phew! It is, shall I say, violently up- 
dated Shostakovitch with added acid 
and plenty of ground glass splinters 
along with a couple of carloads of 
TNT. I am sorry to report that I can 
only judge a bit of the fi because I 

could not go on. Excruciatingly harsh 
music, for the largest imaginable 
ensemble with the most incredibly 
grating, banging, shuddering sounds- 
you name them, they're here, and very 
expertly moulded and shaped and 
fired off at you, too. 

The inspiration is not to be criti- 
cized, and probably needs this kind of 
sound-Leningrad during the terrible 
Nazi siege in WW II. But also about a 

variety of other things, from storms to 
holidays, Spring, war (in general), the 
Revolution, and a final item just called 
Conclusion. If you get through the 
(symphonic-no voice) songs, you'll 
come to the four trumpets and percus- 
sion. Might as well be 400 trumpets. 

Not good surfaces, Columbia. Hissy 
but, worse, very ticky and scratchy at 
the beginnings of sides. Our little U.S. 
labels regularly do much better. 

Music from the American Academy in 
Rome. (Edwards: Exchange -Misère. 
Jones: Pièce mouvante. Hellermann: 
On the Edge of a Node. Bresnick: B's 
Garlands.) Asst. soloists. CRI SD 336, 
stereo, $6.98. 

Thanks for the handle-CRI. Other- 
wise these four works would not really 
hang together. All the composers have 
studied at the American Academy in 
Rome, founded 'way back when Rome 
was still the place for ART students, 
even music students, perhaps more 

'patent pending 

t> Qysoriic array' 
AN ALTERNATIVE TO SPEAKERS: 

If a speaker sounds good in a store, will it sound 
good when you get it home? Qysonics patented' Critical 
Alignment System not only improves imaging; it also 
makes the Arrays less room critical. Resonance, 
"beaming" and standing wave "dead spots" are virtually 
eliminated. Remember, your speakers must work well in 
your room; without need for additional electronics such as 
equilizers and expanders. So, before you blow your 
money on more electronics, consider replacing your 
speakers with the alternative, Qysonic Array. 

QYSONIC RESEARCH CORP. 
920 S. Placentia Ave., Placentia, Cal. 92670 

Tel. (714) 630-5321 
Enter No. 40 on Reader Service Card 

Move Your Old Equipment Fast 
In Audio's Classified Section 

Instant Link to 
Better Sound 

AudioSource High Definition 
Speaker Cable allows electrical 
energy to be transferred to your 
speaker from your amplifier 
with significantly reduced 
self-inductance and 
DC resistance. 

Eight indi- 
vidually 
insulated 
wires 
for 

each lead pro- 
vides a greater surface area and more efficient 

signal transfer to your speakers. The end result is 
more sound and better sound. 
If you're looking for optimum performance, audi- 

bly improved high frequency response and freedom 
from distortion, hook your speakers up to a pair of 

AudioSource High Definition Speaker Cables. 

Please send -pairs of FHD 7.5(25 foot) Speaker Cables at 525.00 per pair Total 
Please send -pairs of FHD 15 (50 foot) Speaker Cables at $50.00 per pair. 
Add postage and handling of $1.50 (each). 

(California Residents add 6% sales tax.) 
Offer expires June 1, 1978 

I enclose check or money order 
Charge my BankAmericard/Visa Master Charge 
Account No Expires 
Signed 
Mail Speaker Cables to: 
Name 
Address 
City State Zip 

$1.50 

TOTAr 

Place this coupon in an envelope along with your remittance and mail to Audiosourcc, 1185 Chas Drive, Foster City, 
Calif. 94404. Orders received will be processed immediately, however, pleas allow three to four weeks for delivery. 
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Only in Zhe 
Audio Critic. 

Where in the world would you find an 
equipment review proving with sophis- 
ticated laboratory measurements and 
listening tests that a certain cult venerated 
$3000 -a -pair speaker system is a turkey? 

Only in The Audio Critic. 
Certainly not in the commercial hi-fi 

slicks; they wouldn't dream of offending 
the audio industry with such heavy stuff. 
(Besides, the manufacturer of the 
speaker is an advertiser.) 

Nor in the "underground" audiophile 
reviews; their innocent enthusiasm 
created the cult to begin with. 

Only The Audio Critic combines the 
four essential qualifications for valid 
audio reviewing, of which other publica- 
tions have but one or two or none: 
(1) educated ears, (2) a disciplined 
foundation in electronics and electro - 
acoustics, (3) a complete, in-house 
laboratory facility, and (4) no advertis- 
ing, and therefore no editorial pressure, 
by either manufacturers or dealers. 

As a result, The Audio Critic is 
refreshingly free of fad -of -the -month 
recommendations, mealymouthed hedg- 
ing about what's best, and untutored 
pop -tech expertizing. The five issues 
published so far contain well over a 
hundred of the longest, toughest, best - 

1 08 documented test reports in the business, 
not to mention dozens of other equally 
informative features. 

Nor does The Audio Critic restrict 
itself to equipment in the four -figure 
category; it has already unearthed quite 
a few little-known and reasonably priced 
components that outperform the high- 
priced hypes by a wide margin. And its 
already world-famous articles on tone - 
arm and cartridge alignment have 
enabled a large number of audio en- 
thusiasts to achieve a substantial sonic 
improvement in their systems without 
spending a nickel. 

The Audio Critic is published at 
intervals averaging two to three months 
and is available by subscribing to six 
issues for $28, first-class mail only. (No 
Canadian dollars, please!) For overseas 
airmail, add $5. No single copies are sold 
for any reason whatsoever, but the 
unused portion of canceled subscriptions 
is refundable on request. 

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

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

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

prestigiously, even, than Paris. But 
Roman academies usually have turned 
out moderately conservative results, 
like their French counterparts. Not any 
more! 

The order of titles on the cover 
(above) is not that of the disc. Heller- 
mann's On the Edge of a Node is a 

prepared music work, with paper clips 
fastened on violin, cello, and guitar; 
the guitar sounds like a vast, watery 
marimba and the violin scratches; the 
cello sounds cello -like. Maybe its 
paper clip wasn't big enough. Nodes. 
It's a nice piece of rhythm and tone 
color with a lot of Bach -like musical 
organization, a very classical (and 
Bach -like) registration, without change 
throughout. Martin Bresnick's Gar- 
lands, innocently composed for a cello 
teacher and her cello pupils and 
featuring eight of the instruments, are 
graded from easy to difficult-and an 
astonishing array of screetches and 
squeaks and wavery, watery noises 
such as you will not believe any cello 
teacher could approve of. She did. Not 
bad, once you get used to the acid. 

Best piece, for my ear, is Edwards' 
Exchange -Misère, an odd French title 
but accurate. It is a very Schoenberg- 
ian work, though the composer doesn't 
say so, with that peculiarly disjointed 
and nostalgic effect, the last sad echo 
(yet heartening) of old times in Central 
Europe, that we hear in Schoenberg, 
Berg, and even Webern. Speaking of 
special -field jargon, if you think you 
can understand engineeringese, then 
see what I have to fathom, out of the 
musicians' world: This work, the com- 
poser says, is "a dense complex of 
linear, motivic, and harmonic associa- 
tions and relationships embedded in a 

language which is both drastically 
simplified in its intervallic procedures 
and rich in means of elaborating a har- 
monic region or moving from one 
region to another...." And so on for a 

paragraph. Yet I think I see what he 
means, and I like the music a lot. For 
my ear, it is a kind of passagaglia, go- 
ing 'round and 'round with variations, 
and it is indeed full of fragmented bits 
of old-fashioned musical idiom, barely 
suggested for an instant, yet there, 
ever so nostalgically. I particularly lik- 
ed the expressive use of a dropping 
half-step throughout. Lovely chamber 
music using solo strings and wood- 
winds, â la Schoenberg. 

The final work, Jones, is a brief 
piano study which left me on first hear- 
ing moderately lukewarm; it obviously 
needs further attention (by me) and 
does not throw itself at you. So-OK. 
What's a recording for? 

Yes-CRI does have good sound and 
excellent surfaces, well up to any of 
the vaunted European pressings. It's all 

done here, Windsor for pressing and, 
before that, Europa for plating (within 
24 hours ... ). 

Franck: Symphony in D Minor. Fauré: 
Pelléas et Mélisande. New Philhar- 
monia, Andrew Davis. Columbia M 
34506, stereo, $6.98. 

The originators of this disc, whoever 
they are, must be congratulated on an 
extraordinary recording of two war 
horse -type French works, often played 
and just as often given the routine 
treatment. Not here. (Is the recording 
EMI?) Andrew Davis-no, not Colin 
Davis-looks like an overgrown British 
schoolboy, and indeed he is of the new 
Romantic school of the youngest 
generation. But the man is a pro if 
there ever was one, schoolboy glasses 
and all. This is surely the most in- 
teresting, revealing, and purely honest 
interpretation of the Franck for many 
long years, as well as the most original. 
It is, of course, all-out Romantic, all 
stops wide open; and in this the con- 
ductor is assisted by his British musi- 
cians, a type who, I have often noticed, 
are always ready to play the supposed 
war horses of old-fashioned repertory 
as if they were brand new. British con- 
servatism at its best? 

But Andrew Davis brings out 
astonishing things in the old Franck 
symphony, which I "fell for" ardently 
at the age of 15 and have never forgot- 
ten. Inner parts I had never heard. New 
relationships between accompaniment 
and "big theme," continuities of phras- 
ing and melody, that were to me a 

revelation. All that in the score? But 
yes! And such an intensity, from piano 
to fortissimo in great waves of feeling. 
Papa Franck would approve. The 
English always have had a peculiarly 
good feeling for French music. 

Columbia pressed it. Why does Col- 
umbia make its center holes smaller 
than others? They stick on my AR 
table. And why are Columbia pressings 
so awful in the first couple of minutes, 
then not bad-aside from horrendous 
lumps and bumps that throw the 
stylus, once in awhile-not bad at all 
for the rest of the side? 

Vivaldi "L'Amoroso"-Concertos for 
Two Violins, Cello, Violin, Violin and 
Cello, with Strings and Continuo. I 

Musici. Philips 9500 301, stereo, $7.95. 
"I Musici"-the Musicians-has 

come a long way in musical breadth of 
vision since the group's earliest days, 
when it achieved fame through superb 
technique and Toscanini's endorse- 
ment. Then, they had little idea of 
older music such as this, played it solo 
without accompaniment when a small 
orchestra and harpsichord is so ob - 
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viously required, etc. etc. Now- 
perfection! There is nobody better, 
with harpsichord, and with the right 
contrast between solos and string or- 
chestra. 

Astonishing how much good Vivaldi 
still is around to be sampled newly, 
along with the quantities of very 
nondescript material dug up after WW 
II and lamentably exploited by too 
many who didn't know the diff. I had 
never heard these four concerti, every 
one of which is a first-rate work in the 
composer's most patriarchal style, as 
pure as the driven snow, and as golden 
as the sun of Italy. The toughest is the 
first, a hard, brilliant piece for two 
violin solos; the following work for 
cello makes that instrument sound 
almost humble, but charmingly so. 
Then on side 2 is a strikingly "roman- 
tic" work, the title piece L'Amoroso, 
full of remarkable harmonies, very ex- 
pressive; finally, a concerto for violin 
and cello with an excellent dialogue 
between the instruments of the first 
concerto and that of the second on the 
retord. Really splendid Vivaldi for 
those who still think he's pretty good 
(though no longer quite the fad he was 
awhile back with young people of the 
60's). 

Sound? Philips' usual good surfaces 
and sharp, clean string sound, in an im- 
pressive but not blurring liveness. 

Schumann: The Four Symphonies; 
Manfred Overture. Saint Louis Sym- 
phony Orch., Jerzy Semkow. Vox SVBX 
5146, 3 discs, stereo, $11.95. 

Vox continues its seemingly inter- 
minable series of "complete" record- 
ings in Vox boxes at a bargain rate; 
they have been doing it since the 78 
disc, and a very large portion of all the 
various Vox Boxes have been more 
than worth the money. 

The Saint Louis has a new conductor 
from Poland (not New Jerszy) and he is 

good. I couldn't play all of this big box 
but I went through Symphony No. 2, 
and it was absolutely first rate, as com- 
municative and natural as any Schu- 
mann I've heard for years-and that's 
saying a lot. Good recording, too, and 
plenty good enough surfaces. What 
you get in recordings like this is what a 
lot of us know all about-top-rate 
music from outside of the glamour - 
publicity music world. Not that Saint 
Louis wouldn't like to be right in there! 
Maybe their polish isn't quite up to the 
Philharmonia (but as good as the N.Y. 
Philharmonic any day) nor their 
prestige as potent as the Amsterdam 
Concertgebouw Orch. ("Amsterdam 
Concert -Building Orchestra") or the 
Vienna Philharmonic but, as the 
phrase goes, they are collectively no 
mean slouch-and they play music. 

AUDIO May 1978 

THIS HEADPHONE ISA 
REAL LIGHTWEIGHT. 
BUTNIYT WHEN IT 
COMES TO SOUND. 

The easy way to make a headphone 
lighter is to leave something out. But, 
with many lightweights, it's part of the 
music that's missing. 

When Pioneer set about designing 
a lightweight headphone, we didn't just take 
one of our standard models and chop here and snip there. 
We started from the beginning, used the latest technology 
and newest materials, and came up with the SE -4. 

It has a full 20-20,000 Hz. frequency response, wide 
dynamic range and low distortion, just like the heavyweights. 

But it puts less than 8 ounces on your head and has 
super -soft ear cushions and an adjustable headband so you 
can listen in comfort as long as you like. 

We took a load off your head but left the music intact. 
Try on the SE -4 at your Pioneer High Fdexty Components 

High Fidelity dealer. CVDPIONEER® 
We bring it back alive. 

®1978 Pioneer Electronics Corp., 85 Oxford Drive, Moonachie, New Jersey 07074 

Enter No. 38 on Reader Service Card 

TV 

WITH 
TELEDAPTER TE -200 
The TE -200 TELEDAPTER EASILY CONNECTS TO 
ANY TV & STEREO SYSTEM. Using our coupling 
and matrix circuit, teledapter takes a low 
impedance output from the television and 
delivers two HIGH IMPEDANCE CHANNELS OF 
SIMULATED STEREO, to drive any amplifier. 
Frequency response is maintained so you can 
hear the tinkle of bells orbooming bass sounds as 
it happens on TV. With service warranty and 
hookup instructions $21.95 ppd. Guaranteed to 
make your TV 100% more enjoyable. 

TV 
AUDIO 
TUNER 

TE -300 

TE -300 UHF -VHF TV HI FI Audio Tuner for the best TV 
sound - Solid state - mono and simulated stereo 
outputs - use with any amplifier. Andodized front 
panel - simulated walnut case. Dare to be 1000/o 

entertained - $199.95 ppd. 
SEND CHECK, M.O., MASTERCHARGE, or 
BANKAMERICARD NO. and Expiration date to: 
RHOADES NATIONAL CORP. - DEPT. B - BOX 817, 
HENDERSONVILLE, TENNESSEE 37075. (615) 824- 
1735. 

NAME 

ADDRESS 

CITY 

STATE ZIP 

MMI 

'4 
m 

Mi 

*TDK AMPEX 
U 

rdet 12aPEs pes 3 
x 

CASSSETTE TAPES 
AMPEX C-90 3 pk/w stackette $4.99 for 3 

BASF Studio C-90 2 39 
Fuji FX C-90 2 80 
Maxell LN C-90 1 99 
Maxell UD C-60 1 93 
Maxell UD C-90 2 84 
Maxell UDC -120 3 84 
Maxell UDXL 1 or 2 C-60 2 47 
Maxell UDXL 1 or 2 C-90 3 47 
Memorex C-90 3 pk 5.99 for 3 
Scotch C-90 3 pk 4 99 for 3 
Scotch Master 2 or 3 C-90" 3 29 
Sony C-90 1 79 
TDK D C-60 . 1 14 
TDK D C-90 1.56 
TDK D C-180 (180 minutes) 2 88 
TDK AD C-60 1 62 
TDK AD C-90 2 40 
TDK AD C-120 3 30 
TDK SA C-60 1 98 
TDK SA C-90 .......... ,. ..2.88 

REEL-TO-REEL 
Maxell UD 50-60 (120011.1 4 31 
Maxell UD 35-90 (1800 ft.) 4 99 
Maxell UDXL 35.906 (1800 11 1 6 07 
Maxell UD 35-180 (3600 ft. 101/4') 12.99 
Scotch 212 (1800 ft.) 3 79 
Scotch 207 (1800 ft.) 4 99 
TDK L-1800 (180011.) 4 64 

8 -TRACK 

03 

1 K i 
i to 

wholesale 
lesale 4 

a 
il C 
e. 

AMPEX 382 81 90 min 
Maxell LN 8T 90 min. 
Memorex 2 nk 90 min 

1 49 
1 99 

3 99 for 2 

399 tor 2 

J 8r R Music World 
33 Park Row. N Y_C 10038 Dept. A 

1212) 732-8600 
MAIL ORDERS: For shipment within 48 hours send 
money order or certified check. Two weeks delay 
on personal checks. Please add $2.50 per order for 
shipping & handling. N.Y.S. Residents add tax. NO 

C.O D.'s. Al.L TAPES 100% GUARANTEED 
Minimum Order 12Tares 

bi 

Enter No. 57 on Reader Service Card 

Write for free tape catalog 

Enter No. 22 on Reader Service Card 
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FOR SALE 

QDLDE*a 
Akron, hio 4431 

2858 W. Market 
31reet '*moPhOa®Phone (216) 864-4411 

Audio Research 
Advent 
ADS 

Bravura 
Connoisseur 

Denon Grace Nakamichi 
Dual Grado Signature Rappapon 
Dyna-Vector GAS Ampzilla Sfax 
Electro -Research Kenwood Santis 
ERA LinnSondek Technics 
FMI (Fulton J) Magnepianar Threshold 

CLASSIFIED 
ADVERTISING 

RATES 

BUSINESS ADS -For Sale. Help Wanted. Services. Business 

Opportunities. Tape Recordings, etc. etc $4.80 per line. First 

line set in bold face type at no extra charge. Extra lines $9.60 

per line. One point ruled box, extra charge $8.00. Full pay- 

ment must accompany order. 

NON BUSINESS ADS -Situations Wanted, used equipment for 

sale by private individuals $2.80 per line. First line set in bold 

face type at no extra charge. Extra lines set in bold face type 

$5.60 per line. Full payment muet accompany order. 

FREQUENCY DISCOUNT -3 times, less 10%. 6 times, less 

15%. 12 times, less 20%. 

DEADLINE -1st of two preceding months. (Dec. 1 for Feb. 

issue) 

BLIND ADS -Box numbers may be used at $5.00 extra for 

handling and postage. 

MAIL ORDER AND DISPLAY CLASSIFIED RATE 

1 col x 1' $85 

1 col x 2' $125 

1 col x 3' $175 

2col x 1' $125 
2 col x 2' $225 

Advertiser must supply complete film negative ready for print- 

ing for display ads. 

AUDIO Magazine 

401 North Broad Street 

Philadelphia, Penna 19108 

"ATTENTION SUPER AUDIOPHILES" 

SUMO ELECTRIC CO. LTD. AND A-TRAIN LTD. PROUDLY AN- 

NOUNCE THE AVAILABILITY OF THE SUMO CARTRIDGE. AFTER 

YEARS OF RESEARCH A NEW MAGNETIC CARTRIDGE HAS ARRIV- 

ED TO CHALLENGE THE MOVING COILS. WITH ALL OF THE GREAT 

FEATURES OF THE BEST MOVING COILS SUCH AS LOW MASS, 

LOW COMPLIANCE, AND EXTREMELY LOW TIP MASS, THE SUMO 

CARTRIDGE IS FINALLY HERE AT A PRICE THAT CAN BE 

AFFORDED-$150-AT YOUR DEALER NOW. 

THIS IS ANOTHER FINE PRODUCT THAT A -TRAIN LTD. IS PROUD 

TO OFFER ALONG WITH THE MORE THAN SUPER AUDIOPHILE 

DISCS BY AUDIO LAB AND THREE BLIND MICE. SEND FOR OUR 

BROCHURES RIGHT AWAY. 

A -TRAIN LTD., 1230 N. HORN AVE., W. HOLLYWOOD, CA. 

90069, (213) 659 4370 

HOW TO ANSWER BOX NUMBER ADS 

When replying to an Audio Box Number Ad, please use this 

address Box No. c/o Audio, 401 No. Broad Street. 

Philadelphia, Pa. 19108. 

FOR SALE 

HAFLER DH -101 PREAMP 

We expect to be in stock on this exciting new preamp by Dec. 12th. 

Kit price is $199.95. Custom wired and tested, $299.95. Im- 

mediate prepaid shipment via UPS. THE AUDIBLE DIFFERENCE, 

435 Tasso, Palo Alto, California 94301. (415)328-1081. 

ANTI -SKATING ter AR TURNTABLES!! Proven counter -weight 

design of nickel steel & aluminum construction. Install yourself in 

minutes. $7.00 postpaid. (Dealer inquiries invited.) AUDIO IN- 

NOVATIONAL PRODUCTS, P.O. Box 1607, Portsmouth, N.H. 

03801. 

LOWEST AUDIO PRICES POSSIBLE 

Write for our Ouote: Sound Electronics of Johnstown, 519 Wheat, 

Johnstown, Pa. 15902. 

MAGNEPLANAR? DAYTON WRIGHT? QUAD? 

ACOUSTAT? BEVRIDGE?OLS?PYRAMID?HQD? 

WHAT PRICE REALITY? 

THE DCM TIME WINDOW AT AMERICAN AUDIOPHILE, 

5 SUNRISE PLAZA, VALLEY STREAM, NY 11580 

(516) 561-7114 

ATTENTION AUDIOPHILES 

Finally state of the Art Electronics at affordable prices. The au- 

dionics BT2 preamplifier & PZ3 series II Amplifier are now available 

at American Audiophile. These highly regarded components offer 

the finest attributes of tubes & solid state electronics. The 

crystalline transparency & front to back depth must be heard. 

AMERICAN AUDIOPHILE TRADING CORP., 5 Sunrise Plaza, Valley 

Stream, NY (516) 561-7114. 

TYPE YOUR SLIDES! Sizes 31/4 x 4 $2.35 per 50 and 2 x 2 $2.85 

per 100 plus postage. Radio Mat Slide Co., 444 N. Peninsula 

Drive, Daytona Beach, Fla. 32018 

SAMPLE COPY OF NEW DAWN, the magazine for women who 
are interested in world affairs. as well as beauty and 
fashion. Send $.50 for sample copy, to: NEW DAWN, 
North American Building. 401 N Broad St., Philadelphia. 
Pa. 19108. 

LOWEST AUDIO PRICES POSSIBLE 

Write for our Quote: Sound Electronics of Johnstown, 519 Wheat, 

Johnstown, PA 15902. No catalogs available. 

230+ BRANDS! WE'LL TRY TO BEAT ANY PRICE! Esoteric, 

VTR's, TV's. Write for quote. STELLAR SOUND, P.O. Box 49285, 

Austin,TX 78765. 

DAHLQUIST, KLH9, MAGNEPAN, QUAD, SERVO AND OTHER 

AUDIOPHILE speakers improve dramatically in definition and imag- 

ing. Send $2.00 to SUMMERS ASSOCIATES, 10-02 Fifth St., Fair 

Lawn, NJ 07410. 

FUTTERMAN HANDCRAFTED tube amplifiers. Golden Ear 

Reference Loudspeaker System. Levinson JC-2 preamp, new 

$1,250.00. C/M607 Disco Mixer $185.00. Marantz 10B tuner 

$800.00. JBL SE -460 amplifier, mint $400.00 Thaedra #301 

preamp, pristine $600.00 Advent #300 Receiver, new $250.00 
McIntosh MC -2300 amplifier, pristine $1,135.00. WANTED: Audio 

Research D -150's. Marantz 5's, 7C's, 8B's, 9's. McIntosh 275's, 

MC -3500's. GOLDEN EAR, Box 2189, Riverview, Michigan 48192. 

(313)479-1234. 

FOR SALE 

AUDIO RESEARCH JANIS GALE BREUER 

Audio HI' 
Reference 

= Systems 
m 

w 808 732-3303 Kahala Office Center D 
Suite 201 Honolulu, Hawaii 96816 z 

ROGERS. GREAT AMERICAN SOUND SONEX 

NATURAL SOUND 
315 South 11th Street, Lincoln, NE 68508 (402) 475-3325 

We have built a national reputation on providing our cus- 
tomers with the most natural sound possible, regardless 
of cost. With that goal in mind, may we suggest the fol- 
lowing audio solutions: 

THE LEVINSON HOD and MINI HOD: For those 
seeking to recreate the musical event, the HOD system 
is unquestionably the ultimate. Natural Sound is proud 
to be a Mark Levinson dealer and offer to its customers 
this magnificent instrument. For those who wish to have 
the finest possible reproduction while building toward 
their own HOD we offer what we call the MINI HOD. It 
consists of one ML -1 Preamplifier, a single pair of Quad 
loudspeakers and two ML -2 Amplifiers, the perfection- 
ist's amplifier. This system Is a logical first step toward 
a completed HOD System. Then in a series of planned 
purchases Natural Sound can help you complete this 
classic system. 

ROGERS LS3I5A BBC MONITORS: Don't be fooled 
by ads from other dealers, the Rogers LS3/5A is still un- 
surpassed. When combined with a high quality sub - 
woofer and state-of-the-art electronics, it can be one of 
the two or three best speakers in the world. For those 
who demand perfection, but have size or space limita- 
tions, Natural Sound can help you put together a mini - 
Rogers system. 

ACOUSTAT X: Still one of the best buys in all of 
audio. The Acoustats require a careful set-up in order to 
achieve maximum performance. However they will re 
ward the listener with exceptional naturalness and 
detail. 

THRESHOLD CAS -1: At last, a reasonably priced 
solid state amp for those who love the sound of tubes. 
This new design by Nelson Pass uses cascode circuitry 
which was previously available only in the finest tube 
electronics. An extraordinary value at $695 from this 
innovative company. 

G.A.S. GRANDSON: This new $309 amplifier has to 
be the sleeper of the year. Customers call It "state -of -the 
-art" and rave about its ultra -smooth sound. For those 
looking for a high quality amp in which 40 watts per 
channel is sufficient, this amp is a must to consider. 
Just arrived, THAEDRA II. Definitely a contender, call us 
for details. 

PLATTER PAD: We have in stock the amazing Plat- 
ter Pad. Ever since CES the word has been spreading 
about what this mat can do, a real sonic improvement 
for only $29.95. 

We also have in stock the new KEF 105, Bryston 2B, 
3B and 4B amplifiers, turntables from Denon, Linn and 
Ariston, EMT, Sleeping Beauty and Supex cartridges, 
cables from Polk, Mogami, Fulton and Varion. Coming 
soon the new Threshold 4000 with circuitry from the 
CAS -1, and Charlie the digital tuner from G.A.S. 

If you have any questions concerning product avail- 
ability, prices or shipping call and ask for Dianne; Dan is 
our resident expert on cartridges, arms and turntables; 
for any other questions ask for manager, Mike Larson. 

NATURAL SOUND, the name says it all! 
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FOR SALE 

LAURENCE GILBERT 
OPENS IN PORTLAND, OREGON 

IT TOOK FOUR YEARS TO COMPARE 
ENOUGH EQUIPMENT TO MAKE THE 
DECISION TO ASSEMBLE A UNIQUE 
SELECTION OF UNPARALLELED 

QUALITY. IT WAS WORTH IT! 
WATSON LABS speakers - WILLIAM 
WRIGHT's 11 octave dynamic design with 
gas -linearized woofer. Unmatched imaging 
stability and transparency. Pulse aligned. 
ARMSTRONG receiver-Simply the purest 
available. $495. 

DAVID HAFLER preamp-Kit $199, assem- 
bled $299. 
RAM 510 amplifier -100/100 w. very tight 
solid-state with the warmth of a tube amp. 
Ultra -smooth and open. $399. 
CIZEK speakers-So good we stock nothing 
else. under $200. 

DECCA BRUSH-Over a million conductive 
bristles eliminate need for liquids and re- 
duce static. $16.95. 
DECCA CLEAN-UP-The ultimate dust bug. 
Same 8/9 micron bristles as brush, conduc- 
tive shaft and ground wire. $16.95. 
TON EARMS- Decca, Dynavector, Fons, 
J.H. Formula -4, Saec, Grace 707 with mods, 
Grace 714, 940. 

Analog, Engineering, Andante, Ariston, 
Armstrong, Breuer, Bryston, Cizek, 
Connoisseur, Decca, Denon, Dunlap - 
Clarke, Fons, Gale, David Hafler, Kef 
driver kits, Platter Pad, RAM audio, 
Rega Planar, Rogers LS 3/5a and amp, 
Supex, Saec, Trevor Lees, Watson Labs. 

GILBERT AUDIO (503) 232-5552 
4828 S.E. 30. No. 140 Tu -Thurs Appt Preferred 

Portland. Oregon 97202 Fri -Sat Open Browsing 

Shipping free anywhere in U.S. and Canada 

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO. All brands of 

Japanese Cartridges and Arms. Great time and money Saving! 
Write us today JAPAN AUDIO TRADING CO., Saikaen Bldg., 
4-33-21, Kamineguro, Meguro-Ku, Tokyo 153, JAPAN. 

DB SYSTEMS PREAMP & HEAD AMP, WIN CABS CARTRIDGE, 

FULTON J -MODULARS, SON OF AMPZILLA, SAE IIIC, ALL LIKE 

NEW, STEVE (616) 457-4164 OR BOX 333, GRANDVILLE, MI 

49418. 

DISCOUNT COMPONENTS! 

Most major brands, fully guaranteed. 

Write: DUDLEY, P.O.B. 36211, Grosse Pointe, MI 48236 

PHILIPS SPEAKER KITS, speaker components In San Francisco. 
JUST SPEAKERS, (415) 647-6538. 

H/K ST -6 turntable, $210, firm. (318) 322-7686. 

JACKSONVILLE, FLORIDA 

KENWOOD'S HOT NEW L-07 AND L-09 MONO POWER 

AMPLIFIERS, L-07 TUNER, L -07C PREAMP AND KD -500 "ROCK" 
TURNTABLES, DECCA RIBBONS, QUADELECTROSTATICS, THE 

NEW STAX SIGMA SYSTEM AND CLASS A AMPLIFIERS, KEF'S 

EXCITING NEW SPEAKER-THE 105, AUDIONIC'S SUPERLATIVE 

NEW SPEAKERS FROM FRIED LABORATORIES, ARMSTRONG, 

LINN-SONDEK, KMAL, DENON, ALL G.A.S. ELECTRONICS AND 

MOVING COILS, MICRO SEIKI'S BEAUTIFUL NEW DD -35, INFIN- 
ITY BLACK WIDOW TONEARMS AND SPEAKERS, FULTON, ERA, 

GRACE, LUXMAN TUBE AND SOLID STATE ELECTRONICS, FOR- 

MULA FOUR, GOLDRING, THE ZLM, SONUS, TRANSCRIPTORS, 

AUDIO PULSE, HARTLEY, RH LABS, M&K, AND VISONIK. WE 

STOCK ONE OF THE LARGEST SELECTIONS OF AUDIOPHILE 

RECORDINGS IN THE SOUTHEAST. HOUSE OF STEREO, 8169 

ARLINGTON EXPRESSWAY (9041 724-4988. 

FOR SALE FOR SALE 

GOLD PLATED shielded metal phono plugs, $1.00 ea. Gold plated 

panel mount phono jacks, 90c ea. Low mass nylon cartridge 

mounting hardware, 18 pc. set, $2.50. All ppd. Component 

Systems. 5558 Personality Ct., Indpls., IN 46227. 

ATTENTION NORTH LOUISIANA AUDIOPHILES? Yamaha, Crown, 

Dahlquist, Polk, B&0, Klipsch, Advent, Technics; M&K, Visonik, 

Aiwa, Sows, Philips, Maxell available at SPECIALTY SOUND CO. 

OF RUSTON, INC., Village Plaza, Ruston, Louisiana 71270 (318) 

255-8000. 

SAE 18, 3CM, MKB, Mint Satin $1200. (507) 282-9332. 

THE AUDIOGRAMTM, a pithy independent newsletter now in its 

third year, provides timely, money saving reports on the latest 

products and techniques. Our critical integrity and realistic sense 

of proportion fill the gap between the commercial magazines and 

the neurotic underground press. $15/6 Issues. Free information. 

AUDIOGRAM, Box 27406, St. Louis, MO 63141. 

BOSE 4401 4 channel pre -amp w/sq $350.00; Pioneer 0C -800A 4 

channel pre -amp new $150.00; Nakamichi 1000 cassette deck w/ 
remote $850.00; AKAI X-3300 101/2" reel reversing deck 

$375.00; SONY T-165 auto -reverse cassette deck $150.00; DUAL 

auto -revere cassette deck $275.00; 2 S.W.T.P. Tigersaurus 200 

watt mono amps $150.00; 2 DYNAco Mark III 60 watt tube amps 

$125.00 each, all mint. Pat Martins, 410 Oakwood Road, Hunt- 

ington Station, NY 11746. (516) 423-3614. 

TANDBERG MODEL 62 halt track open reel deck. Recent factory 

overhaul and reblas for lo -noise hi -energy tape. Teak base, lucite 

top, factory carrying case. $150 or best offer. Weisenberg, 2700 

Henry Hudson Pkwy., Bronx, NY 10463 (212) 796.4086. 

FISHER 314 RECEIVER-$199.95. For information write: John 

Laido, 1516 West Fifth Street, Brooklyn, NY 11204. 

THE ABSOLUTE SOUPCON, in Its new issue, takes a long look at 

components that threaten to re -define the state -of -the art, in- 

cluding the Beveridge Electrostatic, the Electro -Research amplifier; 

the Grado Signature II cartridge; Stewart Hegeman's first preamp 

in a decade, the Hopi One: and the Magneplanar I -D. There's a 

special report on "mini' -speakers, the Rogers/BBC monitor, the 

JR 149, the Spendor SA -1; and the Fried Model B. There's also a. 

special report on Direct -to -disc recordings, with reviews of nearly 

all. But, wait, there's more. We sneak -preview the SME 3009 

Series III arm; the Threshold 400A amplifier; and David Hatter's 

new preamplifier. And we review the all -tube Conrad -Johnson 

preamplifier; the Clzek Model One speaker; the Signet cartridge; 

the RAM strain -gauge cartridge; the new ADC tone arms and ZLM 

cartridge; the Dynavector arm; the Quatre Gain Cell amplifier; and 

the Van Alstine modified Audio Research SP -3a. Not only that but 

we evaluate a fascinating spectrum analyzer, the Ivie 10A. And 

there's a report on the Winter CES. All this is yours for $16 (four 

issues, first class mail); add $1 in Canada, $2, outside North 

America (air). Send your money to THE ABSOLUTE SOUND, Box 5, 

Drawer A, Northport, New York 11768. 

FREE CLASSIFIED ADVERTISING-HI-FI MARKET REPORTS- 

SUBSCRIBER-ONLY EQUIPMENT BARGAINS. $15/12 issues. 

Stamp for sample. SCC Newsletter, Box 8014, (AM 1078), Canton, 

OH 44711. 

SPRING CLEANING SALE 

With our reputation as the no nonsense, dedicated audio specialty 

salon in central Pennsylvania, we find our shelves of excellent 

previously owned, demo and scratch and dented equipment 

overflowing. Some carry new warranties with others more limited. 

Items are one of a kind and are priced to move quickly during our 

Spring Cleaning Sale. Electronics: Electrocompaniet amp/preamp 

(new) $1000; Dayton Wright SPL preamp w/case $450 or SPS 

preamp $250; Dunlap -Clarke Dreadnaught 1000 amp $750; 

Tonearrry M & K RABCO tonearm $500; Speakers: Harbeth Type 

HL $400 pr.; Spendor BC -1 $420 pr.; Monitor Audio speakers 

MA -7 $150 pr.; MA -5 Mkll $249 pr.; MA -4 $349 pr.; Sonex II 

$750 pr.; Misc.: Technics SL -110A $150; Song 161SD $150; M & 

K X2 x- wer $50. Prices are firm. Call day or evenings for details. 

PERFECTIONIST AUDIO LTD. 

P.O. Box 174 

Pleasant Gap, Pennsylvania 16823 

(814)-359-3007 or (814)-238-4071 

ADVENT 
Hi Fi Components 

TO ORDER: SEND 50% D POSIT, 
BALANCE COD, MASTER CHARGE, 
VISA, AMERICAN EXPRESS 
ACCEPTED. 

Write for catalog of other 
amazing money saving values. 

Se -OU 
Walnut Loudspeakers 300 245 
Utility Loudspeakers 260 215 
Powered Loudspeakers 900 695 
Smaller Loudspeakers 188 149 
$12 Loudspeakers 178 139 
03 Loudspeakers 104 89 
300 Receiver 270 239 
201 A Dolby Cassette 400 339 

Ownewe dmded. Moro e-8weees,ar delwery 

WORLD AUDIO WESTCHESTER, INC. 

Westchester's finest audio sales and service dealer is proud to an- 

nounce the addition of. 

LUX 

SOUNDCRAFTSMEN 

THORENS 

To the already fine lines of Audio -technics, ADC-BSR, AR, AKG, 

CM LABS, DBX, DECCA, JVC, Jensen, M.A., Optonica, Philips, 

Pickering, Pioneer, Stanton, Supex, Sonab, Tandberg. Shipping is 

free in continental U.S. 

WORLD AUDIO WESTCHESTER, INC. 

211 North Avenue 

New Rochelle, N.Y. 10801 

914-576-3230 

NEW! 
From Aerospace and Computer Industries! 

DEALER 
INQUIRIES 
INVITED 

FOR YOUR 

MUSIC SYSTEM 
Restores Cleans Polishes 

Removes Scratches 
Plastic Glaze is now available in 4 -oz. 
size for dust covers, tuning scales, cabi- 
nets, all plastic surfaces in your music 
system. 

For other home use, cars, airplane 
or boat, order the economy 8 Oz. size. 

Secret formula removes hairline 
scratches, restores original color, leaves 
a brilliant scratch -resistant protective 
coating. Anti -static ingredients repel 
dust. Contains no harsh abrasives. Meets 
Mil. Specs. MIL -C-5547 and MIL -C -18767B (ASG). 

Protect the beauty & value of your system) 

MARTIN RESEARCH 
P.O. BOX 2007, AGOURA, CA. 91301 

Send $4.98 TODAY For Each 8 Oz. Bottle or 

$2.98 For Each 4 Oz. Bottle 

Enclosed is my Check or Money 
Order For 8 Oz. Bottles 

4 Oz. Bottles 
Please Include 50e For Postage & 
Handling. 
California Residents add 6% Sales 
Tax. 

111 

AUDIO May 1978 

AmericanRadioHistory.Com



112 

FOR SALE 

BUILD STEREO SPEAKERS 
WITH JUST GLUE AND STAPLES. 

Save up to 50% of the cost of ready - 
built speakers by assembling Speak - 
erlab kits. We've done the design, car- 
pentry and wiring, leaving you only 
,the actual installation of the speaker 
drivers. Most people take less than 

two hours to assemble a kit. Illustrated, easy -to -follow 
instructions check you each step of the way. (And if you 
still can't finish the kit, we'll do it for you for just the cost 
of return freight.) 

When you're through, you have a high quality, multi - 
element stereo speaker with a resonance -free -en- 
closure, fiberglass damping, a crossover with level 
controls, and drivers that are some of the best in 
the industry. 

Send for our free 52 -page catalog. It's practically a 
manual on speaker building. 

B/kp, 
Dept. AD ---F5500, Seattle, WA 98105 

CROWN INTERNATIONAL 55824 TAPERECORDER, 4 -track, 2 

channel, multiple mixing Inputs, high & low output, 3 heads, 3 

speeds, 10'h reels with processional hubs, adjustable bias, tape 

counter, electric braking, Excellent condition. Barry N. Shaklan, 

M.D., 12 Elkwood Court, Shalimar, Florida 32579. 

THORENS TD185C turntable mint! $125. Danny. (516) 593-7048. 

DAYTON WRIGHT ESL SPEAKER SALE 

Dayton Wright ESL -best offer. ADS 2002-$400 or best offer. 

JBL L-100-$300. Call George Gilbert collect (203) 933-4720. 

Leave name and number with service. 

ADVENT 300 RECEIVER. Mint. $195. (203) 248-0790. 

FOR SALE FOR SALE 

SOUNDCRAFTSMAN PE 2217 PRE -AMP 8 EQUALIZER, Pioneer 

Processor RG -1, Pioneer Amp. SA -8100, Marantz Tuner 115 B, All 

Mint, Wallace Abernethy, 919-443-1806, Rocky Mount, N.C. 

DAHLOUIST D0-10 MIRROR IMAGE AND MYLAL CAPACITOR 

MODIFICATIONS DONE IN YOUR HOME. Dahlquist recommends 

these improvements and the reviewers love them. For details and 

appointment call (212) 454-3205. Anyone within 50 miles (or so) 

of NYC will be serviced. 

KLIPSCHORNS IN DELUXE STYLE AND FINISH. Excellent dynamic 

range and realism. $17.00 for pair. Active equalizer boosting 

below 40Hz also available. Wanwig, P.O. Box 1020, Stockton, CA 

95201. 

M&K MODIFIED RASCO SL8E ARM. Absolute latest version. 

Perfect -mint $450. (919) 467-4425. 

ACOUSTAT FULL RANGE ELECTROSTATIC, MINT, LATEST VER- 

SION. Teak finish with off white linen grill. Built-in servo loop 100 

watt amps. $1050, includes shipping eastern US. Call (919) 

449-4132 (days), 449-6912 (nights). 

KOSS PHASE/2 HEADPHONES 530. (404) 633-3822. 

FULTON J MOD. 1'h years left on warranty plus Fulton cables. 

Best offer. (516)689-9077. 

THRESHOLD 800A. Original carton & manual $1650 or best offer. 

P.O. Box 101, St. Charles, MO 63301. 

JBL L300 New, tuff warranty, bons. $1300 pr. (304) 296-3394. 

(2) SENNHEISER MD441U MICROPHONES, NEVER USED, in 

cases with factory response chart, rolloff etc. $220 each or $400 

the pair. Traver Kennedy, P.O. Box 632, Brunswick, ME 04011. 

NEW! Stereo A -B Test Comparator Model 101 

Slide pots adjust levels 
into amplifier without 
affecting speaker 
damping so speaker 
pairs can be judged at 
same loudness 

Calibrated scale 
indicates relative 
difference in effi- 
ciency in dB 
between speaker 
pairs 

Phono jacks for any line 
level signal source such 
as tuner or tape deck 

Heavy-duty terminals 
for quick connection of 
speaker and amplifiers 

A -B selector provides instant 
selection of system for listening. 
Input signal of amp not being 
fed is automatically discon- 
nected to prevent damage 

Amplifier jacks 
for A -B comparison 

of two pairs of speakers; 
dual pairs of jacks for A -B 

comparison of two amplifiers 

LAB -TYPE A -B LISTENING TESTS 
NOW POSSIBLE ANYWHERE. 

After you've seen the specs you must 
hear the sound. And the most accurate 
way to judge what you're hearing is 
through lab -type A -B comparison listen- 
ing tests. 

The new stereo A -B Test Comparator 
makes such tests possible anywhere, 
quickly, conveniently, accurately. Com- 
pact unit connects into system with ordi- 
nary speaker wire and patch cords. 

Allows you to test two stereo pairs of 
speakers and most stereo amplifiers or 
receivers. 

Order your Model 101 Test Compar- 
ator today! Send $49.50 plus $2.50 for 
handling and shipping to MARTIN 
RESEARCH, P.O. Box 2007, Agoura, 
Ca. 91301. (Calif. residents add 6% 
sales tax). 
Audio Research Laboratories: Courtesy 
Discounts Available for Quantities. 

New Lambda Series from 
SpeakerKit ,,. 
Featuring the newest Philips and 

Elrs o,Io with mpuUr- »slactto-ed 
crossover dver 

dw 
design. 

Outstanding quality ate surprisingly 
affordable price. Assemble it yourself. 

1 
Write for details. 

Speakerñit Box 12A, Menomonie, WI 54751 

SONY ECM -170 MICROPHONES $80 pr. (404) 633-3822. 

DAVID HAFLER PREAMP 

Now available at Audio Ltd 

115 N. Walnut, Champaign, IL 61820 (217) 359-3774 

SOUNDCRAFTSMEN PE2217-$300.: ESS AMT 1A-$575/pr.; 

Denon AV -320 Transformer -$75. All mint w/orig. cartons, After 6 

P.M. 919-468-0428. 

KEITH MONKS KMAL ARM MK3 new unused $120.00. Son of 

Ampzilla $325.00, Bozak 929 Amp $395. Vestigal Arm $55, Black 

Widow Arm $150. Mayware Formula 4 Arm $75, Win Labs Strain 

guage Cartridge $175.00. P.M.'s-Louis, (201) 671-5584. 

STATE OF THE ART DRIVERS 

Celestion DM500 Dome Mid $180 pr., Braun 2' Dome Mid $180 

pr., Radford 2' Dome Mid $90 pr., KEF tweet T15 w/xover $55 

pr., KEF B139 Bass $120 pr., Fane Double Ribbon tweet w/xover 

$160 pr. P.M.'s-Louis, (201)671-5584. 

MC INTOSH MR -77 Mint cond. w/cabinet $500. (405) 427-1901. 

TREVOR G. LEES preamp, pre-preamp, and Dyna Pas 2 & 3 mod - 

kits available on 15 -day money back guarantee. Dworkin Audio 

Products, 2000 Center St., Suite 7000-A, Berkeley, CA 94704. 

(415)549-0541, ext. 717. 

AUDIO RESEARCH 0-100 amp $795, Yamaha CT -7000 Tuner 

$750; Both meticulous. (313) 557-6175. 

GENALEX, TELEFUNKEN TUBES for audiophiles who want the 

highest quality replacements for their tubed equipment. Some 

popular types available for immediate shipment include; Genalex 

KT88 (6550)-$49.95 MP's, $23.95 ea.; Genalex KT66 $46.95 

MP's, $22.45 ea.; Telefunken ECC83 (12AX7)-$4.95 ea., 

Telefunken ECC82 (12Áu7)-$4.95 ea.; Telefunken EL34 

(6CÁ7)-$23.95 MP's, $10.95 ea. Many others available. Send 

orders and inquiries to: SOUND SERVICES, Lake Walton Road, 

Wappingers Falls, NY 12590. 

200+ BRANDS. LOWEST PRICES. ESOTERIC. Videotape, TV's. 

Write for instant quotes; STELLAR SOUND, P.O. Box 49285, 

Austin, TX 78765. 

HIGHEST QUALITY USED EQUIPMENT 

Revox A700 $1250-Tandberg 2075 rcvr 5850 -IMF TLS 80 $640 

ea. -IMF TLS50-I $260 ea. -Yamaha CT7000 $800-AR3a $150 

ea. -Audio Research EC4 $150-Luxman C350 $350 -Quad FM3 

$190 -Quad 303 $125-Luxman CL350 $595-Luxman M2000 

$750 -B&O 4002 $525 -B&O M70 $495/pr.-Marantz 18 $325- 
JBL Aquarius $350 ea. -Sony 5000F tuner $180-Tandberg 
60000 $300-Luxman 3045 tube amps $350 ea. -AR 10PI $250 

ea.-Jecklin Floats $150-Marantz 3600 pre -amp $300. 

ALL USED EQUIPMENT WARRANTEED 90 DAY3 PARTS AND 

LABOR -AUDIO CONSULTANTS, INC. 517 DAVIS ST., 

EVANSTON, IL 60201 (312)864-9565 

APT-HOLMAN PREAMPLIFIER NOW AVAILABLE 

Tom Holman rocked the audio world with his new preamplifier 

designs for the Advent receiver. Now, he's taken his work to it's 
ultimate refinement in the APT PREAMPLIFIER. The Apt is state-of- 

the-art and worthy of inclusion in the most sophisticated audio 

systems. It lets you really hear the other tine equipment you own! 

The Apt offers simple easy -to -use switching and has more flexibil- 

ity and unique features than preamplifiers 3X the price! The Apt is 

compatible with all cartridges and allows you to control both 

resistance and capacitance! APT PREAMPLIFIER only $477 -from 
DESIGNATRON'S Stereo Stores, 260 Old Country Road, Hicksville, 

N.Y. 11801 (516) 822-5277-Mastercharge/ VISA 
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FOR SALE 

FREE KINO OA 

DIFFERENT 
F RECORD CLUB 

Discounts up to 73%, no "agree -to -purchase" obligations. 
All labels, Schwann catalog of thousands of titles; classical, 
pop, pu, country, etc. Discount dividend certificates. News- 
letter; accessories; quick service. 100% iron -clad 
guarantees. Write for free details. 

ònu DISCOUNT MUSIC CLUB, INC. DEPT. 1,-057', 
650 Main Street, New Rochelle. N.Y. 10801 

NEW JERSEY-NEW YORK AUDIOPHILES-Audition: SNELL 

ACOUSTICS, Jim Rogers' JR149 CYLINDERS & SUPER WOOFER. 

SONEX II Time Aligned Speakers, AGI 511A preamp, CONRAD - 

JOHNSON tube preamp, PROMETHEAN II cartridge, GRACE 

tonearms, ARISTON turntables, SHEFFIELD discs. Others include: 

Denon, Decca, Supex, Belden cable etc. G -B ELECTRONICS P.O. 

BOX 385 HAWTHORNE, NEW JERSEY 07507 (201) 427-8885 eves 

& weekends. Sales & Service since 1945 by professionals. 

FOR PEOPLE WHO LISTEN 

Contemporary Sound Associates 

35 Little Falls Rd. 

Fairfield, N.J. 07006 (201) 575.1135 

VICKERS AUDIO, INC... . 

a new world of sound experiences in 

CHAPEL HILL, NORTH CAROLINA.. . 

Mark Levinson Audio Systems Genesis Physics Corporation 
Infinity Systems, Inc. Magnaplanar MG Series 
Threshold Corporation Great American Sound 
Fidelity Research Kenwood Professional 

OB Systems J&H Formula Four 

Dahlquist Harman/Kardon 
Technics Mitsubishi 
Klipsch Tandberg 

Denon Ortoton 

Grace Sefton 

Sonus Braun 

We stock a large selection of audiophile recordings. We offer one of 

the finest audio salons in the Southeastern U.S., with a relaxed at- 
mosphere and knowledgable salespeople. Please visit us, call us or 

write us for further information. Our address: 210 West Franklin 
Street, Chapel Hill, NC 27514 (919) 929-HIFI. 

STATE OF THE ART IN N. CALIFORNIA 

is now on demonstration at The Audible Difference. Hear the 
superb Threshold NS -10 preamp/400A power amp through Dick 
Sequerra's stunning Metronome loudspeakers. Audition Peter 
Snell's superb Snell Acoustics Type A loudspeaker system with 
Threshold's new medium power CAS -1 amplifier. For the ultimate 
In high -power amplification, audition the Threshold 8000A mono 
amplifiers. Hear how good a bi -amp system can be with John 
Curl's new transient perfect crossover from Symmetry, the ACS -1, 
plus Paragon's 125 watt solid state bass amp. Experience the 
beautiful new Paragon 12A preamp, plus Thaedra II from G.A.S. 

Hear the ultimate direct drive turntable, the Denon DP -6000, 
plus the audiophile reference Linn Sondek with Linn -modified 
Grace 707 tonearm. Examine the precisely machined bearigg of the 
new glass platter, belt drive Planar tables from Rega Research. 
Hear the ultra -musical Paragon System E preamp, plus the new 
high performance, moderate cost Thalia/grandson combination 
from G.A.S. Audition a new generation of compact high per- 
formance loudspeakers from Polk and Cizek, plus BBC mini - 
monitors from Spendor and Rogers. For the music listener who 
demands the best, we offer the Breuer Dynamic Tonearm, plus the 

EMT cartridge with Verion transformer. 

For that extra measure of sonic purity so important to the critical 
audiophile, we recommend and stock Polk Sound Cables; Mogami 
wire; the anti -resonant Platter Pad, $24.95; Audio Perfection audio 
Interconnect low capacitance cables, $15/pr.; plus the Stylift at 

$19.95 and a wide selection of audiophile quality recordings in- 
cluding Gale Maximum, Fidelity and Denon PCM. 

We ship all products prepaid throughout the United States. 

THE AUDIBLE DIFFERENCE 

435 Tasso, Palo Atto, CA 94301 

(415)328-1081 

FOR SALE FOR SALE 

SUPERB NEW PARAGON 12A and El Tube preamps, the E4 Tube 

Amplifier, E5 mono or stereo subwoofer (solid state) amp., E3 Active 
Tube crossover, and the E6 AC Line Monitor; In Speakers -the FAN- 

TASTIC ROGERS LS3/5A BBC Monitor, The M&K subwoofers and the 

NEW SNELL ACOUSTIC; the Dynavector moving coil Cartridge requir- 
ing no pre-anm and the highly acclaimed Dengn Turntable and 
Tonearm. All al PARAGON OF SOUND. Call (301) 229-2676 
(Bethesda, MD) or write P.O. Box 189, Cabin John, MD 20731. 

LONG ISLAND -KENWOOD AUDIO PURIST IS HEREt 

State-of-the-art Kenwood Direct Drive amplifiers/preamplifiers/ 
turntables/tuners-all at Designatron's Stereo Stores-Hicksville 
and Setauket. The famous Kenwood turntable with limestone and 

polyester resin base is available armed or armless. See us about 

custom mounting a Grace, ADC, or new SME tonearm for you! The 

unique Kenwood DIRECT DRIVE amplifier system looks and sounds 

like nothing you've experienced before. Come hear what's happen- 

ing at DESIGNATRON-260 Old Country Road, Hicksville,L.l. 
(516)822-5277 

COLORADO% AUDIO ALTERNATIVE-Boulder Sound Gallery, 

Ltd.-Purveyors of unusually tine audio systems and service to 

meet the needs of all serious music lovers. Our product selection 
includes the Acoustat X ESL, Allison, B & 0, B & W, Dahlquist, 

dbx, Dynavector, Fidelity Research, Fons, Luxman, Magneplanar, 

Mark Levinson, M & K Sound, Quad Acoustical, Quatre, RAM 

Sound Concepts, Sfax, Supex/Sumiko, Yamaha, and Ultraphase. 

Demo Lux M-6000 amp with new warranty available. 

1200 Pearl, Boulder, Colorado 80302, 1-303-444.2626 

FULTON-J MODULAR SPEAKERS with FMI cables, $1550. Bravura 

preamp with Pro Musica V15-IIIG, $350. (612) 566-3716 eves. 

SAVE 50% build your own system. Write McGee Radio Electronics, 

1901 McGee Sheet, Kansas City, Missouri 64108. 

Symmetry 
AUDIOPHILE SYSTEMS 

ACS -I Electronic Crossover 
TRANSIENT PERFECT 

DESIGN BY John Curl 

Suggested Retail $550 Rack Mount $570 

NOW AVAILABLE AT THESE DEALERS 

THE AUDIBLE DIFFERENCE 
435 Tasso, Palo Alto, Ca 94301, (415) 328-1081 

BEL AIR HI FI 
927 Westwood Blvd., Westwood, Ca 95020 

(213) 651-3652 
If there is no dealer near you prepaid 

shipments anywhere in the USA available from 
AUDIO SALES ASSOCIATES 

511 - 11th Ave., San Francisco, Ca 94118 
(415) 386-7227 

LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS!!! Over 
150 brands. Write for quotes. Audio Unlimited, 3386 Golf, San 

Jose, CA 95127. (408) 985-2285. 

DISCOUNT MOVIE, Audio Supplies. Write: Coastal, 1428M San 

Marco, Jacksonville, FL 32207 

Better things 
1. 
The nearly le 
is joined by t 
to create an a 

2 BEDINI/ 
a STRELIOFF 

Mili:ary-type construction. 
Incredible sound. 100 wpc 
and 200 wpc versions. 

stem 
ry JR149 
Super Woofer 
ne system. 

... from H & H Interna°tíonal 
354 State St., Rochester, N. Y. 14608 716/325-5275 

(At IHF-Regency Hyatt House, Rcoms 437 & 438) 
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FOR SALE FOR SALE FOR SALE 

Professional specialists in high resolution music reproduction. 
Bryston Grace Fans Gale 
Verion Audio Rappaport Snell Acoustics Russound 
Spendor Haller Denon Entré I 

Connoisseur Symdex Slav 

a u d i owo r PHarrirg,hone7117 /65276)996 

SOUND COMPONENTS INC. 

EXCLUSIVE SOUTHEAST 

DEALER FOR THE 

INCOMPARABLE 

MARK LEVINSON H.O.D. 

REFERENCE SYSTEM 

The H.O.D. reference playback system consists of the following 

components: 

2 Hartley 24 in sub -woofers 

4 Quad ESL loudspeakers 

2 Decca ribbon tweeters (modified) 

2 Levinson LNC-2 Crossovers 

(100hz&7Khz) 
1 Levinson ML -1 (LEMO) preamp 

6 Levinson ML -L amplifiers 

1pr. Hand-crafted oak or ash trestle 

stands (for Quads & Decca) 

THE H.O.D. SYSTEM WITH GOOD SOURCE MATERIAL, WILL 

REPRODUCE A MUSICAL EVENT BETTER THAN ANY SYSTEM WE 

KNOW OF: 

For more information, please write or call: 

SOUND COMPONENTS 

2710 Ponce de Leon Boulevard 

Coral Gables, Florida, 33134 

305-446-1659 

TWX: 812-848-7627 

RADFORD SC24, SPA50 $350 pair, Audio Research SP -3A-1 home 

114 built with latest mods and many improvements $350, Scott 350-D 

tuner $65, Transcriptor's Vestigal arm $30. (317) 786-8943. 

ROGERS SPEAKERS AND ELECTRONICS: export monitor, compact 

monitor, and of course, the LS3/5A-the most accurate of all the 

mini -monitors, also, the Rogers A75 Series 2 integrated amplifier. 

All at Audio Reproduction, 217 College Ave., Blacksburg, VA. 

24060, (703)552-6850 

CROWN ELECTRONICS -THE PROFESSIONAL'S CHOICE. 

A recent BillBoard Magazine survey showed CROWN amplifiers to 

be the overwhelming choice of the recording professionals polled. 

Isn't it time you stepped up to the professional performance of 

CROWN! At DESIGNATRON'S Stereo Stores, 260 Old Country Road, 

Hicksville N.Y. 11801 (516) 822-5277 

PHONO PREAMP 
CALIBRATOR 

FAST PRECISE PROFESSIONAL 

Shrinks test time - Ends annoying 
errors from meter response and 
range, source frequency and distor- 
tion, and curve interpolation by 
making source -to -output response 
flat - a precision recording equalizer. 

Standard RIAA, 5Hz-20kHz,-40.0d13 W 1k Hz 
600 ct input and output, 320 F to 1100 F 

Send $45 1+ 0.2dB) or $55 (+ 0.1d8) 
Plus 5% Sales Tax in Mass. 

AVEC 
6 Elm brook Circle 

Bedford, MA 01730 
(617) ASK -AVEC 

ELECTRONIC CROSSOVERS-ALL TYPES. Updated definitive 

booklet describes applications, how to improve speaker systems, 

$5.00 postpaid, credited to first purchase. Huntington Electronics, 

Box 2009A, Huntington, Conn. 06484. 

DOES YOUR DEALER KNOW ABOUT BADAP-1? 

AUDIO PROFESSIONALS: Find out why the AUDIO FORUM Is the 

only audiophile -oriented publication that has earned the respect of 

the entire industry. Our unique format offers you direct access to 

the people you want to reach! Write today for details. Don't wait! 

Box 578-A, Fairfax, CA 94930 

STEREO SHOPPER'S "SURVIVAL KIT"-$5 postpaid. Read before 

you buy! Satisfaction guaranteed. SCC, Box 8014, (AM978), Can- 

ton, OH 44711. 

QUALITY VACUUM TUBE PREAMPLIFIER 

The conrad-johnson stereo preamplifier offers breathtaking impact, 

clarity, and definition. Low noise, precision audio circuitry com- 

bined with highest quality switches and controls and elegant, 

durable gold anodized aluminum faceplate and knobs provide 

lasting beauty and performance. Available from selected dealers or 

direct for $499. Write for information: conrad-johnson design, 

inc., 1474 Pathfinder Lane, McLean, Va. 22101. 

CYENUS TELEPROJECTION SYSTEM is a wide screen television 

system with a bright, sharp, and lifesize 50 inch diagonal image. 

This unit has been used for approximately 6 months, but is in very 

good condition. The retail price is $1499 but the asking price is 

$895. The unit will be shipped prepaid C.O.D. Call 703-552-5568. 

SAN DIEGO, CALIFORNIA 

FULTON/FMI-BRAVURA-PRO MUSICA, AUDIO RESEARCH, 

MAGNEPLANAR, KMAL record cleaning. Audio Pulse and other 

state-of-the-art components. Mission Bay Audio, 4501 E. Mission 

Bay Dr., San Diego 92109. 

AKG, AMPZILLA, ARISTON, BEYER, CIZEK, CROWN, Dahlquist, 

DB Systems, Denon Electronics, Entre, Fons, Grace, Grade 

Signature, Infinity, Nakamichi, Ortolan, PHASE LINEAR, PMI 

REVOX SAE, SAEC, Sennheiser, Sequerra, Sony, Stanton, Stax, 

Supex, TASCAM, Technics, Thorens, Audio Pulse, Acoustat, I.M. 

Rogers, Ram, etc. 

HI-FI HAVEN 

28 Easton Ave. 

New Brunswick, N.J. 08901 

201-249-5130 

GOODWIN'S 

recommends Mark Levinson, Verion, Linn Sondek, Fidelity 

Research, Studer, Stellavox, and THE MARK LEVINSON HOD 

SYSTEM. 

By Appointment 

Goodwin's Inc. 

617-266-0608 

33 Newbury St. 

Boston, MA02116 

DAHLOUIST DO -10, never opened, have receipt. Asking $650. 

Chin. 56 Mott St. #2, N.Y.C., N.Y. 10013. 

JANIS Decoursey X over $145. (408) 625-2433 

LUX CL 35 III PREAMP $550, (2) LUX MB3045 POWERAMPS $370 

EA., RABCO ST -7 $350, KEF 104 $200 EA., ALL USED BUT IN 

MINT CONDITION. WRITE P.O. BOX 688, BLACKSBURG, VA. 

24060 

POLK AUDIO MONITOR SERIES 

AUDIO BREAKTHROUGHS now has on demonstration the 

remarkable new Polk loudspeakers. Compare them to the finest 

loudspeakers in the world. Both the Seven ($139.99 ea.) and the 

Ten ($199.95 ea.) utilize high definition polymer laminate bass 

midrange drivers, wide dispersion soft dome tweeters and fluid 

coupled sub -bass radiators. They are capable of reproducing a 

highly defined phase accurate three dimensional sonic image 

which rivals the thousand dollar super speakers. They sound great 

with a small receiver, yet reveal the fine subtleties of state of the 

art electronics like Levinson, Nakamichi, Essence and G.A.S. 

Shipped free in U.S. Send for free brochures on Polk or our other 

fine lines. AUDIO BREAKTHROUGHS, 1534 Northern Blvd., 

Manhasset, N.Y. 11030; 516-627-7333. 

HI-FI ENTHUSIASTS WANTED!!! Earn more than just spare money 

in your spare time. We need campus representatives to sell name 

brand stereo components at discount prices in your area. No in- 

vestment required. Serious inquiries only please. Contact: Mail 

Order Dept., K&L Sound Services Co., 75 N. Beacon St., Water- 

town, Mass. 02172 

THE NEW YORK AUDIO SOCIETY, INC. is a non-profit member - 

supported Hi-Fi Club. Come and hobnob with others like yourself to 

widen your knowledge of Audio Products and Systems and make 

new acquaintances. Informative monthly meetings feature new 

product demonstrations, lectures on latest Hi-Fi developments and 

exchange of information. All Audiophiles are invited to attend one 

session as our guest. Details about meetings and membership 

available. Write Box 125 Whitestone Sta., Flushing, N.Y. 11357 or 

call (516)593-6538. 

LOWEST DISCOUNT PRICES ANYWHERE on audio equipment. All 

major brands discounted. Write for quotes, K&L Sound Services, 

75 N. Beacon St., Watertown, Mass. 02172. 

KOSS MODEL I BEST OFFER -NO REAS OFFER REFUSED -- 
KENNETH JOSEPH 6 SHELVIEW DR SHELTON, CT 06484 

203-929-0647 

Index to all audio equipment test reports in 1977 issues of 9 

magazines for $2.50. J. Hurtgen, 775 Southgate, Holland, MI 

49423. 

Hartley 24" WOOFER IN 60 Cu FT INCLOSURE 5'x4'53' BEST OF- 

FER KEN JOSEPH 6 SHELVIEW DR SHELTON 

CT -06484-203-929-0647 

RACK LABS-Variable stereo crossovers turntable from 250 Hz to 

7K Hz. Portable disco mixers and 5 band feedback eliminator. 136 

Park St., New Haven, CT 06511. 

ARC D -51's D-75A's, D -76's (919) 933-5630 

DO YOU WANT TO BE AN AUDIO INSIDER? You can be if you read 

the AUDIO FORUM, the only audio information publication devoted 

to the interests of both the audiophile -music lover and the audio 

professional. Every one can use the AF. Dealers, Importers and 

Reps find out about the new products and companies-well before 

their competitors. Manufacturers and designers use AF to bring 

their design philosophies and products to the attention of the in- 

terested public in an ongoing dialogue. Plus audiophile commen- 

taries, free personal ads and much more. Whether you make a liv- 

ing in audio or just want to be in on the action, subscribe today by 

sending $15 ($18 first class, $22 overseas air) for six bimonthly 

Issues to: AF, Box 578-A, Fairfax, CA 94930. 

ARIZONA AUDIOPHILES 

Mark Levinson, Dahlquist, S.A.E., Sequerra, Revox, Rabco, 

Nakamichi. Yamaha, Transcriptor, Crown, Grace, Stax, Tandberg, 

Accuphase, Sonab, Sapex, Gale, Klipsch, Phase Linear, Uher, 

E.S.S., Burwen, Sony V- FET, J.B.L., Harmon-Kardon Citation, 

A.D.S., Spectro Acoustics, Jennings Research, Beveridge, Sen- 

nheiser, Teac, Thorens, Stanton, Aiwa, Stax, A.K.G., Ariston, 

Micro-Seiki, Fideality Research. 

JERRY'S AUDIO EXCHANGE 

PHOENIX -334 E. Camelback Rd. (602) 263-9410 

TEMPE -130 E. University Dr. (602) 968-3491 

TUCSON -5750 E. Broadway. (602) 622-7407 

MAIL ORDER HOT LINE-MR. WOZ (602) 265-7841 
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FOR SALE 

TIRED OF HUM -DRUM STEREO? 

Move up to multi -channel with an AUDIO -PULSE from Designa- 

tron's Stereo Store. It turns plain sound Into spectacular, amblent, 

4-6 or 8 Channel ENTERTAINMENT! AUDIOPULSE at DESIGNA- 

TRON-260 Old Country Road, Hicksville, N.Y. 11801 (516) 

822-5277 Available for shipment all over continental USA. 

SERVO -STATIK I rosewood, completely rebuilt, specially designed 
midrange transformers. (919) 933-5630 

THE AUDIO ADVOCATE 

MILBURN, N.J. 

201-467-8988 

STEREO COMPONENTS AT OR NEAR DEALER COST. Stamp for 

details. SCC, Box 8014 (AM778), Canton, OH 44711. 

STATE OF THE ART 

IN 

MIAMI, FLORIDA 

Quite simply, only the very finest in audio components ... Mark 

Levinson Audio Systems 

featuring: H.O.D. System, LNC-2, ML -1, ML -2, LNP-2, JC-1-AC 

& DC 

Great American Sound, Fulton Musical Industries, Quad (of 

England). Stax, Acoustat-X, Magnepan, Sonex, Gale, KEF, 

Rogers, AGI, Audio Pulse, Lentek, Yamaha, IMF Electronics, 

Fidelity Research, Grace, Supex, Promethean, Linn Sondek, M&K, 

Braun, Janis, Sequerra, Bang & Olufsen, Armstrong, KMAL, Dec- 

ca, Leeson, Naim, Rabco, Otani, Spendor, Raga, AEI, Bryston, 

Pyramid. Also, Discwasher record care products and audiophile 

records such as Mark Levinson Acoustic, Sheffield, Audio Lab, 

M&K, Reference Recordings, Crystal Clear, Gale. 

SOUND COMPONENTS INC. 

2710 Ponce de Leon Blvd. 

Coral Gables, Florida 33134 

305-446-1659 

TWX:810.848-7627 

Mastercharge & Bankamerlcard accepted. We ship mall order 

prepaid within U.S. 

ONLY TEN MINUTES FROM THE MIAMI INTERNATIONAL 

AIRPORT-WE WELCOME VISITORS FROM ABROAD!!! 

SOUND ADVICE MAGAZINE: Now, in issue 5, an exclusive in depth 

interview with John Iverson of Electro Research plus a look at his 

new electro kinetic phono pickup. Also reviews of power 

amplifiers: Threshold 400A, DB Systems, Stax DA -80, and 

Yamaha B-2. We compare, sonically, the Linn-Sondek and 

Technics SP10 MK II turntables, with objective as well as listening 

tests. We present Part I of an extensive survey of tone arms, in- 

cluding the Breuer Dynamic, Dynavector, Black Widow, Maywara. 

We look at the state- qf-the-art in headphones, plus a comparison 

of some surprising moderately priced loudspeakers also. Insight 

into the super audiophile discs coming from Japan. Plus a rebirth 

of reel-to-reel tapes. And much more. Sound Advice: 4 Issues $15 

first class and $18 overseas (sent airmail). Check or Money Order 

U.S. Funds made payable to "Friday Publishing Inc." To: Sound 

Advice, 68 Post St., Suite 226, S.F. CA 94104. 

BACK ISSUE MAGAZINES. Over 200 titles. 1890 to 1978. Send 

stamped Envelope. Free List. Everybody's Bookshop, Dept. AU, 

317 West 6th, Los Angeles, Calif. 90014. 

CODE -A -PHONE Answering Machines. Shipped Prepaid and in- 

sured. Call for low prices. M.C., B.A.C. accepted. AN AUTOMATIC 

ANSWER (408) 649-0099. Ca (800) 682-4844. 

WHAT IS BADAP-1? 

WE'RE OVERSTOCKED and must sell at or below cost, all new, any 

quantity: Pioneer: PL550 $210, PL570 $240, SPEC 1 $540, SPEC 

2 $300, RT 2022 $795, TX 6500 $107, CTF 2121 $126; TEAC: 

A23405 $526, Model 2 Mixer $226, Marantz 2265 $327, Technics 

SA5170 $149, Phase 400 $375, Phase 4000 $449. Much, much 

more. Call or write STEREO CLEARANCE HOUSE, 2761 Bedford 

St., Johnstown, PA 15904 (814) 536-1611. 

FOR SALE FOR SALE 

THE SOUND THEATRE 
Is Total Sound Television 

TST totally transforms the experience of television to create a depth and dimension of sound that is just like the 
movies in your own home. Concerts, live action and movies come alive with drama and sound effects you otherwise 
miss every time you turn on your TV. Don't waste your valuable stereo investment. If you own a TV and stereo, you 
can't afford not to own a TST. Guaranteed for 10 years against failure of any kind. Mail check or money order for 
$13.95 to: MUSIC TREE, 616 Regester Ave., Balto., MD 21212. (MD residents, add S4'o.) 

TAPCO-MIXERS AND EQUALIZERS-Lowest prices anywhere, 

Write to SONIX CO., P.O. Box 58, Indian Head, MD 20640. VISA 

and MASTERCHARGE accepted. 

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, Disco 

Sound, Cerwin Vega BOW. Altec, Shure, AKG, Tapco, Dyne, 

Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75 North 

Beacon At , Watertown, Mass. 02172. (617) 787-4072-Att: Ken 

Berger. 

AN AUDIOPHILE PREAMP FOR $495? Can't be done? You haven't 

experienced the SYSTEM -E from PARAGON. This basic preamp ex- 

cels at one very essential function; preserving and reproducing 

every last nuance and subtlety from your record grooves. Our ex- 

clusive Ultra -Linear Cascode front end will preserve and amplify 

ALL the information without shaving off the important depth, 

space, and delicate tonal information which is the true essence of 

live music. You may discover, as we did, that your present records 

are better than you thought. PARAGON, one word says It all. For 

more information write: PARAGON 997 E. San Carlos Ave., San 

Carlos, CA 94070 

AMPEX TAPE-NEW 1800' on 7" reel 12 for $18 POST- PAID, 

1200' 12 for $13 POSTPAID-free list-WIDE RESPONSE, 6114A, 

SANTA MONICA BLVD., HOLLYWOOD, CA 90038 

Northern N.J.'s finest store-Lux, Mod DO -10, IMF, Grace, B&W, 

G.A.S. Sleeping Beauty, FR, B&O, Linn Sondek, Janis and more 

University Stereo, 57 E. Ridgewood Ave., Ridgewood, N.J. 07450. 

20 minutes from the G.W. bridge. 201-447-5700. 

FOUR ELECTROSTATIC 139 speakers; 1 L.E.E. 1955 Klipsch; 1 

large 1955117 Klipsch; 1 Marantz 1955 Model 2 tube amplifier and 

Model MC -30 tube preamp; 1 30 watt tube McIntosh. 

412-682-7732. 

BADAP-1ISCOMING! 

THORENS TD -125 II AB. Shure V-15 III. $225.00 (215)535-1123 

ESOTERIC PRODUCTS-New and used. Audio Research, 

Nakamichi, Ampzllla, Lumen, B&O, Dahlquist, Quatre. Write for 

list. STEREO SHOP, 107 Third Ave SE, Cedar Rapids, Iowa 52401 

PERFECTIONISTS PREFER DYNAKITS 

Before Purchase You Owe Yourself Our Quote Mainline 11a 971 

Fronheiser, Johnstown, PA 15902 

YOUR MAIL-ORDER TAPE SPECIALIST IN WASH. D.C. SAME DAY 

SHIPMENT -DISCOUNT PRICES -BASF, SCOTCH, MAXELL, TOK & 

CAPITOL. FREE PRICE LIST. SAXITONE TAPE SALES, 1776 COL- 

UMBIA RD. N.W., WASH. D.C. 20009 

SUPEX-ORTOFON-DENON-OTHER MOVING COIL CARTRIDGE 

OWNERS: Send for free literature on our Micro Preamp Superb per- 

formance at $99.95. Huntington Electronics, Box 2009A, Hunt- 

ington, Conn. 06484 

RAPPAPORT PRE -1A, PS -1, MC -1 $600; DBX 3BX $350; Black 

Widow $75; Audio Research D-100 $650; Denon AU -320 $75; 

Heath AJ 1510 $250. (713) 892-3104. 

COMING! THE CROWN Digilogic System-a digitally -controlled 

preamp with customized phono front-end, SA -2 power amp, and 

EQ-2 equalizer/tone control system-to Barclay Recording & Elec- 

tronics, 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

AUDIO DEN LTD. 

Long Island's finest audio dealer is proud to announce the addition 

ot: 

AUDIO RESEARCH SYSTEM 

THRESHOLD ELECTRONICS 

ACOUSTAT X LOUDSPEAKERS 

VERION TABLES 

SAEC & DYNAVECTOR TONEARMS 

EMT CARTRIDGES 

GALE RECORDS 

To the already fine lines of Bravura, DB Systems. Rappaport, 

Rogers, Quatre, Infinity, Yamaha, CM, Nakamichi, Fulton (60, 80, 
100 In stock), Dahlquist, RTR, Polk, Avid, Magneplanar, Quad, 

(ESL and electronics) Lux, Onkyo, B&O, Revox, Crown, Sonus, 

Grado Signature, Denon, Grade Formula Four and Sheffield Labs. 
FREE INSTALLATIONS IN N.Y. AREA. NO CHARGE FOR SHIPPING. 

AUDIO DEN LTD. 

1320-34 Stony Brook Road 

Stony Brook, New York 11790 

516-751-3350 

TO CENTRAL ILLINOIS 

Audio Ltd. is bringing the finest in components including 

IMF 

Quad 

Grace 

Allison 

Micro -Acoustics 

Promethean 

Thorens 

Cizek 

KEF 

Sonex 

Quatre 

Ariston 

Rogers BBC SME DB Systems 

and more. 115 N. Walnut, Champaign 61820. 217-359-3774. 

THE KENWOOD PURIST Series solves the Interface problems which 
have limited amp/preamp/speaker performance. Hear what the 

raving's about-exclusively at Barclay Recording & Electronics, 

233 East Lancaster, Wynnewood, PA 19096 215-667-3048 

Professional HI-FI Home Study Course-Instructors Include Len 

Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Send $2.00. 
for full color AUDIO PRIMER and Information on joining (SAC) 

Society Audio Consultants, Dept. A, 49 East 34th St., New York, 

N.Y. 10016. 

AUDIO BARGAINS-FREE LIST. Stamp please. SCC, Box 8014 
(AM678), Canton, OH 44711. 

RHODE ISLAND MUSIC 
PHI LES 

If faithful musical reproduction is what 
you're after; and not the seductive decep- 
tions of musical phantoms. then take a trip 
to Newport. 

KIRKSAETER GRACE 
LUXMAN KEF 
I.M. FRIED CONNOISSEUR 
DB SYSTEMS RTR 
ARISTAN KEITH MONKS 
DAHLQUIST SUPEX 
DECCA JVC 
HARMAN KARDON GRADO 
ORTOFON AVID 
SOUND CONCEPTS STAX 
AKG BREUER DYNAMIC 
SATIN FUJI 

Definitive Systems 
FINE STEREO(, AUDIO COMPONENTS 

26 Memorial Blvd West. Newport. RI 02840 
847-5740 847-5741 

MUSIC BY THE SEA 
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FOR SALE 

ACTIVE 
ELECTRONIC 
CROSSOVERS 

Plug-in Butterworth (maximally flat) fil- 
ters in 6 db., 12 db., or 18 db. per octave 
attenuation, any specified frequency. 
Complete crossover in attractive cabinet 
with all terminations and regulated pow- 
er supply. 

MONAURAL BI -AMP $ 92.00 
STEREO BI -AMP $126.00 
STEREO TRI -AMP $209.00 
STEREO QUAD -AMP $279.50 

Suggested added features: Summer for 
"Single Woofer" systems, sub -sonic noise 
elimination filters; level controls. 

FOR OEM'SAND HOME ASSEMBLERS 
500 Series dual filters and/or plug-in 
filters; regulated power supplies. 

WRITE FOR FREE BROCHURE AND 
PRICE SHEET 

Veeitgade9 ENGINEERING LABORATORY 

11828 Jefferson BI. Culver City, CA 90230 
Phone: (213) 397-9668 

RIBBON MICROPHONES-4-RCA 77DX polydirectional ribbon 

microphones w/cases. New condition $750 for 4 or $200 each. 

Cox, 6900 timberland Gdns. Ln., Lithowia, Ga. 30058 phone 

(404)-482-1551. 

CROWN -SR -700 Series Tape Recorder, will sell either V2 or V. 

track 2 Channel $900: Spare SX Electronics $400, one 17 & two 

24' Portable Crown Cases $75 & $125 each. Contact John 

Reynolds, Jr. 219-432-1294. 

SYNERGISTICS MOD.71 4 ft. columns $800.00 JVC JR -5300 

$300.00. MICRO SEIKI Mod. M815 w/sonus Blue Label cartridge 

$250.00. AIWA 1800 $300.00. Fred Norden, Arcadia, OH 44804 

(419) 424-0513. 

AUDIO FORUM MAGAZINE is available in WEST L.A. at the 

AUDIOPHILE! Call (213) 204-1833. 

QUAD 303 PREAMP. $175; Osad 405 amp, $300; both under one 

year old. (316)685-6564. 

B & 0 MMC5000 SHIBATA STYLUS, 4 hrs. use, $80. 

(703)280-4467. 

»EAKERIH ,1: 

ad deee« 
1st CLASS SPEAKER KITS 

NO HORNS. 
NO CHEAP IMITATIONS .. . 

NATURAL SOUND... 
7 MODELS ... SUB WOOFER . . 

... EASY TO BUILD .. 

... MONEY SAVING .. . 

SEND FOR FREE CATALOG 

P.O. BOX 13460 

PORTLAND. OREGON 97213 

(1-800-547-5534) 

(1-503-232-1956) 
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Write Direct to Advertiser 

McIntosh 14 
Catalog 
Enter No. 28 on Reader Service Card 

MXR 59 
Compander 
Enter No. 29 on Reader Service Card 

Marantz 128. Coy. Ill 
Loudspeaker Systems 
Write Direct to Advertiser 

Martin Research 111 113 
Record Cleaner 
Write Direct to Advertiser 

Switching System 
Write Direct to Advertiser 

Mastercraft Audio .. ..... ....... 124 
Hi-Fi Component, 
Write Direct to Advertiser 

Maxell 17 
Magnetic Tape 
Enter No. 30 on Reader Service Card 

Memorex . 45 
Magnetic Tape 
Enter No. 31 on Reader Service Card 

Mobile Fidelity .. .. 122 
Recordings 
Write Direct to Advertiser 

Modern Design 126 
Clock 
Write Direct to Advertiser 

Music Tree 114 
T.V. Adapter 
Write Direct to Advertiser 

Nakamichi 81 

Receiver 
Enter No. 32 on Reader Service Card 

Natural Sound. .. .. ...... .......110 
Audio Store 
Write Direct to Advertiser 

Ohm 26 
Loudspeaker System 
Enter No. 33 on Reader Service Card 

Onkyo 73 
Hi-Fi Components 
Enter No. 34 on Reader Service Card 

PS Audio 87 
Phono Preamp 
Enter No. 35 on Reader Service Card 

PAIA 100 
Hi-Fi Components 
Enter No. 36 on Reader Service Card 

Phase Linear 11 
Hi-Fi Components 
Write Direct to Advertiser 

Pioneer Pg. 1, Coy. II 
Turntable 
Enter No. 37 on Reader Service Card 

Receiver 
Enter No. 38 on Reader Service Card 

Playback 
Audio Mail Order 
Enter No. 39 on Reader Service Card 

Oysonic 
Loudspeaker Systems 
Enter No. 40 on Reader Service Card 

Radio Shack 
Hi-Fi Components 
Write Direct to Advertiser 

Rhoades 
Teledapter T Sound Tuner 
Enter No. 57 on Reader Service Card 

SAE 
Equalizers 
Enter. No. 41 on Reader Service Card 

SME 
Tonearm 
Enter No. 42 on Reader Service Card 

Sansui 
Hi-Fi Components 
Enter No. 43 on Reader Service Card 

Shure 
Hi-Fi Components 
Enter No. 44 on Reader Service Card 

Hi-Fi. Components 
Enter No. 45 on Reader Service Card 

Sonic Research 
Phono Cartridge 
Enter No. 46 on Reader Service Card 

Sony 
Microphone 
Enter No.47 on Reader Service Card 
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Speakercratt 116 

Speaker Kits 
Write Direct to Advertiser 

Speaker Kit 
- 

- - 113 

Speaker Kits 
Write Direct to Advertiser 

Speakerlab 113 
Speaker Kits 
Write Direct to Advertiser 

Stanton . 
19 

Phono Cartridge 
Enter No. 48 on Reader Service Card 

Sumiko 104 
Recording 
Enter No. 49 on Reader Service Card 

TDK 31 

Cassette Tape 
Enter No. 50 on Reader Service Card 

Take 5 127 
Audio Store 
Write Direct to Advertiser 

Tandberg 58 
Cassette Deck 
Enter No. 51 on Reader Service Card 

Tape World 
Tapes 
Write Direct to Advertiser 

Teac 
Cassette Deck 
Write Direct to Advertiser 

127 

Technics 37, 19,41 

Tuner 
Enter No. 53 on Reader Service Card 

Equalizer 
Enter No. 54 on Reader Service Card 

Hi-Fi Components 
Enter No. 55 on Reader Service Card 

That Recording Place 126 
Recording Studio 
Write Direct to Advertiser 

Yamaha 
Hi-Fi Components 
Write Direct to Advertiser 

FOR SALE 

FLINT, MICHIGAN 
The Best Value in Audio 

DCM Time Windows, db Systems, Leach, 
Bryston, Visonik, M&K, Connoisseur, Grace, 
Watson Lab, Spectro-Acoustics Reference 
Recordings, Direct Disk, Sheffield, M&K 
Records. 

HI END-AUTO AUDIO 
Make your present car stereo sound as good 
or better than your home stereo. Visonik 
A300 amp (30 watts per) & 2 Visonik 302 mo 
speakers $299 or Shmegg 120 (60 watts per) 
& 2 Visonik D502 mo $449 including shipping. 
Installation simple. 

PROTECT YOUR RECORDS 
New record covers will not add static but 
give same protection. Record slides in and 
out easily reducing chance of dropping. 
Package of 100 - $19.95. Sample - $1.00. 

ADD TIME DELAY TO YOUR SYSTEM 

Sound Concepts is the best. SD550, Visonik 
50, Spectro-Acoustics 202 amp. Total pack- 
age - $1195. 

AUDIO HOUSE 
5232 Sagamore Drive, Swartz Creek, MI 48473 

(313) 732-4670 

NEW JERSEY-NEW YORK AUDIOPHILES: Audition the SNELL 

ACOUSTICS TYPE A LOUDSPEAKER SYSTEM. Proclaimed the 

finest system currently available, judge for yourself. Demonstra- 

tions in a living room environment by appointment. G -B ELEC- 

TRONICS, P.O. Box 385, Hawthorne, N.J. 07507 (201) 427-8885 

evenings S weekends. Literature available. 

CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi brands. 

Many exclusive factory closeout and special deals. Quotations via 

return mail. Nationwide mailorder service. Free catalogs jam pack- 

ed with bargains in Hi-Fi equipment, tape and recording ac- 

cessories, calculators, telephones and accessories, kits, parts, 

etc. Hundreds of factory and government surplus specials too! 

American inquiries welcome Rush free catalog request to ETCO, 

Dept. AUA, Box 741, Montreal 183G Hymus, Pointe Claire, Quebec 

H9R 1E9 

NEW ! 
a new plasma tweeter .. . 

a new TFET valve preamp .. . 

a new laser plays your discs .. 

What are they? Do they work? 

International Audio Review 

2449i Dwight Way Berkeley Ca 94704 USA 

25 Four issue nos. $25, eight $45. Surcharges: 
first class $10, overseas surface $10, air $20. 
Bank credit cards accepted. 
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the weakest link... in your sound system is probably the record itself. 
HIGH DEFINITION RECORDINGS offers the most complete mail order 
service of direct -to-disk recordings. We carry Sheffield, Crystal Clear, Um- 
brella, East Wind, G.A.G., Nautilus, and others. We also stock French EMI, 
Fresh Aire, Gale, Denon PCM, Crescent, Audio Labs, Three Blind Mice, 
assorted European pressings and more! Send for our free catalogue. 

P.O. Box 82566 high definition recordings San Diego, CA 92138 

DISC BEAM 

Turntable illumination system now available. Compact light inside 

dustcover turns on when cover is raised. No moving parts -one 

minute installation. Satisfaction guaranteed -prompt delivery. Send 

$24.95 to AB Audio, 1476 California St. Box 333, San Francisco, 

Calif. 94109. 

PROPER TONEARM GEOMETRY!! Optimum offset angle, overhang, 

vertical pivot height and angle. Resonance damping construction. 

Jewelled pivots. Height adjustable while playing records. Effective 

mass 2.5 grams. Damped cueing. Anti -skate bias. TA -3A with 

silicone damping, $149.00; TA- 4A without damping (otherwise 

identical), $124.00. "Universal": nylon hardware, $1.00; align- 

ment protractor, $1.00. Prices inlude postage and money -back 

guarantee. JML Company, 39,000 Highway 128, Cloverdale, CA 

95425 

TASCAM, SERIES 70 TAPE DECK with 700 Series Electronics, 4 

Channel Record and Play, Also Plug -In Head Assembly for 2 chan- 

nel operation. Including Sony Dolby Unit Model NR335. Complete 

with studio custom console. Mint Condition, Liquidation Price. Call 

(516) 223-3750 days, or (516) 223-5512 evening. 

OHM F WALNUT PAIR $700, Advent receiver $225, Thorens 124 

SME and Ortofon $200, Large Advent walnut pair $250. All mint. 

Nick Padgett (704) 377-0377 evenings. 

LEACH LOW TIM PREAMP AND POWERAMP KITS OR ASSEM- 

BLED. Free 30 -page manual. Write Moonlighter Electronics, 117 

Inverness, San Francisco, CA 94132 (415) 664- 6703. 

1 22 BOB HEENAN SELLS DUALITY USED EQUIPMENT ONLY. Select 

from tube classics, mass merchandised bargains to high end 

esotedca. Everything unconditionally guaranteed. Send $1 for 

price listing. Sound advice, 1906 Beacon Street, Brookline, Mass. 

02146. Tel. (617) 734-2727. 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 

Catalogue-$1.50. House of Records, Hillburn, New York 10931. 

VACUUM TUBES 

and tube -peculiar parts. AUDIO DIMENSIONS offers a complete in- 

ventory of high voltage capacitors, precision resistors and tubes. 

Kits or separate parts available for building circuitries described in 

our 230 page Audio Modification Manual. Write for parts list, 

literature and outline of services. AUDIO DIMENSIONS, 8898 

Clairemont Mesa Blvd., San Diego, CA 92123. 

DISGUSTED WITH AMERICAN RECORDINGS? Tired of paying im- 

port prices? Join us at STEREOPHILE in mounting a campaign to 

bring US record companies back to the view that high fidelity 

means musical realism, not tick, boom and screech. For informa- 

tion about this lively, literate publications that is still leading the 

audio industry since 1962, write STEREOPHILE, Box 49S, Elwyn, 

Pa. 19063, or send $12 for 4 issues. 

SURPLUS SPEAKER CROSSOVER CAPACITORS: hundreds of 

special high voltage -rated non -polarized caps in stock in most 

popular sizes. Wholesale prices from 1 to 1000 pcs. Write today for 

quotation on the caps. and other x -over parts you need. Haynes 

Microelectronics, 625 Post St., Suite 413, San Francisco, CA. 

94109. 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COMPONENTS 

FROM CARSTON STUDIOS, NEW ENGLAND'S AUDIO SUPER- 

MARKET. ONE OF THE OLDEST MAIL ORDER FIRMS (EST 1952) 

AND CERTAINLY ONE OF THE MOST RELIABLE. ALL ORDERS 

SHIPPED FROM STOCKED WAREHOUSE. SEND FOR PRICE QUOTE 

AND PRICE LIST. CARSTON STUDIOS, OLD BROOKFIELD ROAD, 

DANBURY, CONN. 06810, 

D24 
The first reviews are in... 

"The D24 loudspeaker gives a fine account 
of itself; it is low in coloration... is very'open' 
in sound, and has good tonal balance. The 
bass is particularly clean...The D24 looks like 
a winner." 
MUSICAL HERITAGE REVIEW MAGAZINE, 
August 15, 1977 

CONSTANT WIDTH, ASYMMETRIC 

TRANSMISSION LINE SPEAKER 

SYSTEM. 
Write for the dealer nearest you 

iflflOt1CH 
42 Tiffany Place, Brooklyn, New York 11231 

(212) 522-0862 

FOR SALE 

NAME BRAND RECORDING TAPE, custom loaded. Available in 

cassettes, reels, and cartridges. Huge savings direct from 

manufacturer. New catalogue now available, MJS, 516 Brooks, 

San Jose, Calif. 95125 (408) 998-2693. 

RABCO SL8E OWNERS-Ultimate modification features adjustable 

15 -gram tone arm gimbled in jewels. Effective mass 21 grams. 

Redesigned centering device, $295.00. Complete modification 

$395.00 Wheaton Music, 2503 Ennals Ave., Wheaton, Md., 

20902, 301-949-1115 Photos $1.00. 

COMPONENTS FOR THE CONNOISSEUR 

Acoustat X 

Beveridge 

Dahlquist 

Janis 

R 149 

Koss 

Magnepan 

M&K 
Polk 

Rogers 

Snell Acoustics 

Spendor 

Visonik 

PAUL HEATH AUDIO 

354 STATE STREET 

ROCHESTER, NY 14608 

(716) 232-2828 

Great American Sond 

Leach 

Paragon 

Quatre 

Rappaport 

Ariston 

EMT 

Formula 4 

Goldring 

Grace 

Grado Signature 

Linn Sondek 

Sonus 

CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&O, B.I.C., 

Citation, Dahlquist, Epicure, Harman/Kardon, J.B.L., McIntosh 

Nakamichi, Ortofon, Phase Linear, Sony, Sfax, Tandberg, 

Yamaha, Cizek, Sbnus. Will ship prepaid. Sounds Incredible, 226 

White St., Danbury, Conn., 06810. (203) 748-3889-phone 
quotes only. 

3600' NEW L/N SCOTCH or Ampex tape, 10'h' metal reels 5 for 

538.00 12 New Ampex 42 min. 8 Tracks $9.00. 6 New Ampex 370 

C-60 cassettes in Stackette $5.50. C-90 $6.50. Sound, Peachtree 

DeKalb Airport, Chamblee, Ga. 30341 

PROTECT YOUR LPs. Poly sleeves for jackets 9e round bottom in- 

ner sleeves 7e Poly lined paper sleeves 156 White jackets 35' 
Postage $1.50 House of Records, Hillburn, New York 
10931. 

OHM A WALSH TRANSMISSION LINE LOUDSPEAKER. STATE OF 

ART REPRODUCTION. BEST OFFER (703) 563-1333 ROANOKE, 

VA. 

CROWN RECORDERS FOR SALE 1 800 series 4 channel CX elec- 

tonics 1 700 series 2 channel- Masteroom Studio B Reverberation 

unit, AKG Mikes call after 5:00 P.M. 919-274-3851 

DIAMOND NEEDLES and Stereo Cartridges at Discount prices for 

Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free 

catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station, 

Brooklyn New York 11218. For fast service call toll free 

800-221-0906. 

THE LISTENING ROOM INC. 

590 Central Park Avenue 

Scarsdale, N.Y. 10583 

(914) 472-4558 

Cordially invites you to audition our fine line of equipment. 

THRESHOLD-BRYSTON-GREAT AMERICAN SOUND-DAYTON 

WRIGHT ESL-QUAD ESL-SNELL ACOUSTICS-DAHLOUIST- 

DYNAVECTOR W/LIFT-DENON-A R-YAMAHA-LUX REF.- 
PHASE MATRIX-POLK AUDIO-TANDBERG-KEF-GRACE- 

NAKAMICHI-STAX-FONTEK Headphone-JANIS-VISONIK- 
D.B.X.-AUDIO PULSE-PROMETHEAN- R.H. Lab Sub-Woofer- 
ADC TONE ARM-LS3/5A BBC MINI MONITOR by CHARTWELL 

THRESHOLD 400A CLASS A AMPLIFIER 

THRESHOLD NS -10 PRE -AMPLIFIER 

SEOUERRA 

Visit our private studios. We ship free anywhere in the U.S. 

We invite inquiries. 
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FOR SALE FOR SALE FOR SALE 
DISCOVER DEEP BASS 

MILLER AND KREISEL SOUND CORPORATION 

SUB WOOFERS CROSSOVERS AUDIOPHILE RECORDS 

M&K MAKES 12 MODELS OF SUB -WOOFERS RANGING FROM $125 
TO $465 -ALL UTILIZING M&K'S NEW DOUBLE VOICE COIL 

MATRIXING (DVCM) 

Goliath I -Walnut cabinet and audiophile woofer, built in OVCM 

matrixing and crossover adjustable to 150, 125, 100, 75 and 50Hz 

on back plate. Designed to be used with Magneplanars, Quads, 

Dahlquisis, B&W's, Acoustacs, etc.-$315.00 
Goliath II -Simulated walnut, slightly smaller. Uses a high power 

capacity 12 bass driver and the same 5 frequency, adjustable 

matrixing crossover. -$175.00 
BE -1B -Walnut cabinet audiophilewoofer. No crossover network. 

Includes DVCM. To be used with same speakers as Goliath I. Re- 

quires external crossover or biamping. $230.00 
DBE-16-6db higher output limit and twice the efficiency of the 

BE -1B. Contains 2 drivers. $425.00 

BE -II -Same as Goliath II but without crossover net work. In- 

cludes DVCM. $125.00 
Studio Standard -Features 125 SPL 40Hz for studio monitors. 

Contains 4 drivers. $465.00 
All M&K Sub -woofers are aligned 2nd Order Butterworth (B2) 

maximally flat (lc = f3). They are designed particularly for "tight" 
bass, transient detail, and very low overhang and decay time. 

Today's market offers some superb small super- speakers; 

small in cabinet size but large in power handling capability and 

great in transparency and imaging. Together with an M&K Sub - 

woofer (hidden in a corner), one hears a clean, big sound com- 

petitive with the world's finest large speaker systems. M&K 

particularly recommends that their sub -woofer be used with: ADS, 

Braun, KEF Corelli, Rogers LS 3/5A, Jim Rogers JR 149, Visonik, 

Spendor and others of the top quality. 
M&K, THE SUB -WOOFER SPECIALISTS, INTRODUCE DOUBLE 

VOICE COIL MATRIXING 

Previously, single sub -woofers reproduced bass from both stereo 

channels by combining the channels at high level using a tran- 

sformer. Now M&K has eliminated the transformer, thus gaining 

increased output, punch and linearity. Each channel of a stereo 

amplifier can feed a separate voice coil though separate input 

terminals. This dual input design combines the 4 Ohm level power 

output of both channels of a stereo amplifier into a single woofer. 

You do not need a bridging adaptor and you avoid wasting half the 

amplifier power when bi-amping. 

All current stocks of M&K sub -woofers offer this feature. They 

still have the same superb "tight" low bass detail and absence of 

coloration of our earlier drivers. With the Bottom End Series, bi- 

amping is readily carried out without a higher power level matrix or 

crossover network. The Goliath Series carries an internal crossover 

network, but can also be bi-amped. 

M&K ALSO INTRODUCE THE LP -1 PASSIVE CROSSOVER 

NETWORK FOR BI-AMPING STEREO SYSTEMS 

Completely passive (no transistors, tubes, op -amps or power 

supply), yet unlike resistive -reactive passive networks (usually at 

6db per octave), the LP -1 has virtually no loss in the pass band 

and provides 12db per octave from low pass to high cutoff and 

18db per octave from high pass to low cutoff (to protect small high - 

end speakers against excessive bass drive). If you want the ex- 

ceptional dynamic range advantages of bi-amping, but wish to 

maintain the superb mid -range and high definition your expensive 

pre- amp and amplifier produce, you can avoid adding further 

active stages in the chain by using the unique passive LP -1. It's 
getting raves from Golden Ear Audiophiles. $120.00 

The M&K Bass Ramp uses the same elements as the LP -1 

crossover in a configuration to drive a single amplifier with ad- 

justable bass & high levels to permit Bottom Ends to be used with 
high efficiency speakers such as Altec, JBL, KLIPSCH, Tannoy, 

etc. and allows the full power of your amplifier and its full damping 
to be available to all speakers. M&K Ramp R-1 $95.00, M&K Ramp 

R-2, $115.00 (Rear Connections.) 

M&K utilizes automatic charted laboratory instrumentation for 

frequency response, harmonic and intermodulation distortion, 
phase, tone burst and other transient testing, and calibrated in- 

strument for SPL. Its new recording facility includes a Georg 

Neumann disc cutting lathe with passive mixing and state-of-the- 
art electronics. Write for Information on new direct -to -disc and 

other audiophile releases. Currently very popular is the new M&K 

Bottom End Musical Bass and Transient Test Record, Vol. II. By 

direct mall, $7.50 plus $1.00 postage. See all of the above at your 

nearby M&K dealer. MLR KABUL SOUND CORP, 8719 

Wilshire Blvd., Beverley Hilts, Calif., 90211 213-652-8318 

M&K announces the Bass Cube Series, a new line of sub -woofers 

designed to complement tine furniture and great audio systems. 

Available in real walnut or rosewood in all standard M&K sub - 

woof er types. See your nearest M&K dealer. 

LEGENDARY: 
Mark Levinson. Threshold. Grado Signature. Janis. Pyramid. Grace. Spendor. 
Rogers. DCM. Paragon. DB. Bryston. Paoli. Linn-Sondek. Bowers & Wilkins. 
Denon. Verion. Dunlap -Clarke. All these legends at Chestnut Hill Audio, 
2302 Lombard Street, Philadelphia, Pa. 19146. (215) Kl 6-6178. 

CHESTNUT IIII.L AUDIO. 
AUDIO MODIFICATION MANUAL 

More than 220 pages of priceless Information, including general 

audio philosophy, specific design criteria, general mod instruc- 

tions for all classes of tubed equipment and loudspeakers, plus ex- 

plicit step-by-step procedures for many common components. Pro- 

prietary modifications presented in detail. Latest printing includes 

much new information, including a construction project for a QUIET 

Nuvistor (tube) subpreamplifier, a novel variable VTA headshell 

and much more. Price includes tree consultation service. U.S.A. 

$25.00... other countries U.S. $27.00. California residents add 

$1.50 tax. Telephone orders accepted (M/C, VISA): (714) 

278-3310. AUDIO DIMENSIONS, 8898 Clairemont Mesa Blvd., 

San Diego, Calif. 92123. 

MILWAUKEE!-The Audio Emporium -6900 W. Brown Deer Rd. 

where ears and minds are open. Audio Research, Bang & Olufsen, 

Connoissuer, Dahlquist, Decca, GAS, Genesis, Grado, Grafyx, Linn 

Sondek, Lux, Magnepan, Polk Audio, Shreve-Rabco, Sonus, 

Technics; Competitive pricing on systems from $395 to ? Open 

Tues through Sat. 10-6. Other days and hours by appointment. 

354-5082. 

DAVID HAFLER IS BACK! 

The man behind the original Dynakits is back with his own com- 

pany and a new state-of-the-art preamplifier at a bargain price! 

Available as a KIT or CUSTOM ASSEMBLED by expertly trained 

wirers-each performance certified. For further details write or call 

AUDIOKIT-260 Old Country Road Hicksville, N.Y. 11801 (516) 

822-5749 

THRESHOLD 400A now on demonstration! 100 watts/channel of 

Class A power. Tremendous dynamic capability. Greatly extended 

bandwidth plus faster slewing. Beautifully styled with LED readout 

of peak and average power. Listeners expect it to cost twice its 

price of $1147. Also new from Threshold, and now on demonstra- 

tion, is the NS -10 direct coupled preamplifier. 

For the ultimate in tonearms, we stock the BREUER 

DYNAMICIAlso now on display-the suberb DENON direct drive 

turntables. Hear the all new moderately priced electronics from 

G.A.S.-Thalia, Grandson and Charlie the Digital Tuner. We have 

the Sleeping Beauty in stock! 

Hear the ROGERS L83/5A and SPENDOR SA -1 mini- monitors. 

We have the STYLIFT which lifts your manual tonearm automati- 

cally at the end of the record-$15.95. Ask us about the benefits of 

using the anti -resonant PLATTER PAD. We have the beautiful 

GALE maximum fidelity recordings. 

We ship prepaid/insured throughout the U.S. Our other fine 

suppliers include Ariston, Audionics, Connoisseur, Dahlquist, OB 

Systems, Formula 4, Grace, Grado, Goldring, Linn Sondek, Infinity 

Black Widow, M & It, Rappaport, RH Labs, Sonex II, Sonus and 

Onkyo. 

THE AUDIBLE DIFFERENCE 

435 Tasso (415) 328-1081 

Palo Alto, Ca. 94301 

AUDIO HOUSE 

Flint, Michigan 

DCM "Time Windows", QED, Bryston, Leach, db Systems, Grado, 

Grace, M & K, Visonik-David, Connoisseur, Spectre Acoustics, 

Sound Concepts. Free shipping. Best values in high -end Audio. 

5232 Sagamore Dr., Swartz Creek, Mich. 48473 (313) 732-4670. 
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FOR SALE 

THE ULTIMATE IN AUDIO 
ELECTRONICS, Ace Audio Armstrong 
Audionics Bedini-Strelioff CM Labs 
Citation DB Systems Dynaco 
Hailer Harman-Kardon Leach 
Paoli Sefton Sound Concepts 
Stax Technics Pro Trevor Lees 
DISC REPRODUCTION: Ariston Connoisseur 
Denon Dynavector Fons 
Goldring Grace JH Formula 4 

Linn Sondek Promethean Rabco 
Sonos Stax Supex 
Technics Transcriptors Win Labs 
SPEAKERS: Audionics Beveridge 
Braun Harbeth IM Fried 
Janis JR 149 Phase Matrix 
RH Labs Sonex Stax ear spkr 

ULTIMATE REFERENCE SYSTEM: Featuring the Beveridge 
Cylindrical Electrostatics (directly driven by their own tube 
amplifiers) with the new IM Fried Model "T" Subwoofer (bass 
to 12 hz!) driven by the incredible Bedini-Strelioff 200 watt per 
channel amplifier. Featuring the ultimate preamplifier: the 
Audionics BT -2. Technics SP -10 MK II table. Dynavector 
0V-505 bi -axis tonearm. Promethean Phase II cartridge. In- 
cluding delivery: $10,310.00. 

You are welcome to write, phone or visit regarding your needs. 
When it comes to musical acuracy, Audio one is not just another 
alternative, Audio one is the answer' 

AUDIO ONE 
167 N. Woodward Birmingham, MI 48011 (313) 646-6666 

DUALITY USED EQUIPMENT: ARC SP -4 preamp, $595; Spendor 

BCII Speakers, $395: Lux CL32 preamp, $439; Technics SP -10 

Turntable with Base and Cover, $295; Decca Arm, $60; ERA Turn- 

table (New), $99; Tandberg TR2075 Receiver, $725; Technics 

SA5460 (new), $250; Fidelity Research MKII Cartridge, $60; 

Nakamichi MCB1000 Transformer, $48, and Denon 103C (new) , 

$89. THE TIN EAR, 704 Symons, Richland, WA 99352. (509) 

946-4459. 

MILWAUKEE! the Audio Emporium, 6900 W. Brown Deer Rd., 

where ears and minds are open. Audio Perfection Cables, Audio 

Research, Bang & Olufsen, Connoisseur, Dahlquist, Decca, 

Genesis, Grado, Grafyx, GAS, Lux, Magnepan, Polk, Revox, 

Sonus, Technics. Tues. thru Sat. 10-6 or by appointment, 

354-5082. 

THE WAREHOUSE-LOWEST PRICES ON TYPEWRITERS, 

MANUAL AND ELECTRIC. All brand new, factory sealed, and fully 

warranteed. Free catalog and prices. YOU CAN'T BUY IT 

ANYWHERE FOR LESS! Fast service. THE WAREHOUSE, Dept. 18, 

187 North Main Street, Milltown, New Jersey 08850 

Audio and TV tubes factory boxed, speakers, semiconductors- 

low prices, free price list. Transleteronic Inc., 1365 -39th St. 

Brooklyn, N.Y. 11218 212-633-2800 

CANADA'S lowest prices on name brand components. Free price 

lists. Audio -Smith, Box 497 Surrey, B.C. Canada 

LOWEST PRICES: BOSE, SAE, NAKAMICHI, PHASE LINEAR AND 

MANY MORE. QUOTE FROM DYNAMIC SOUND, BOX 168, 

STARKVILLE, MS 39759 

FOR SALE FOR SALE 

THE HI-FI GAME is a board game that explores the total audio ex- 

perience. Players buy, sell, and trade, equipment, invest in hi-fi 

industries, exchange the latest gossip, and follow the newest 

trends as they compete to build their ultimate super -systems. Play- 

ing time: 2-4 hours. $11.95 to Penijon Games, Box 2129, Mar- 

tinez, CA 94553 (Californians: add sales tax). 

Hartley 24" woofers. Custom walnut by Hartley. Flawless. $1200 

pair plus shipping. 401-724-8486 evenings. 

Panasonic. Sony, Sankyo, RCA, and much more at way below re- 

tail prices1111II Factory sealed cartons, full warranties, immediate 

delivery. 162 page, illustrated catalog, $3.50 (refundable) Tom 

Kim, 4139 Pascal, Palos Verdes, CA 90274 

TAPCO and ELECTRO -VOICE, mixers, equilizers, amps, mics, and 

loudspeakers. Write for low mail order prices. Sonix Co., P.O. Box 

58, Indian Head, MD 20640 

ATTN: constructors of LEACH Amps from the AUDIO articles; parts 

sources, newsletter and details on factory built 100 w/ch LEACH. 

TA, Box 90 RRI, Surry, ME 04684. 

ROTEL DUALITY AUDIO COMPONENTS: Immediate delivery all 

Rotel products including RB -5000, RX-1603, RX-1203, RA -1412, 

RA -1312, RI -1024, National Sound Company, Ft. Lauderdale, 

Florida (305) 462-6862 

IN ILLINOIS-AUDIONICS, ROGERS JR 149, FOLK SPEAKERS and 

SOUNDCABLE, Formula 4, Leach, Dynaco, Connoisseur, Pro- 

methean, Goldring, M & K. SYSTEMATIC SOUND, 512 Bridge 

Street, Rockton, Illinois 61072. (815) 624-4902 

MZ MOD 3-a new "State of the Art" speaker from Precedent 

Audio Products sold as a two or three way system. Superb musical 

reproduction and an ingenious design. Now at PARAGON qF 

SOUND. The incomparable BERNING tube -transistor amplifier and 

the Paragon 12A preamp available too. Call (301) 229-2676 

(Bethesda, MD) or write P.O. Box 189, Cabin John, MD 20731. 

STAX DA300 class A power amp. B. Duca, P.O. Box 93, Beverly, 

NJ 08010. (609) 386-7041. 

YAMAHA B-1 amp-$1200. Maranfz 500 amp - $700. Brad Or- 

rison, 130 Second St., Athens, OH 45701. Phone (614) 592-1149 

after 6 pm. 

ULTIMATE QUALITY MATED SYSTEM USED 100 HOURS ONLY. 

Special finish walnut Klipschorns. Crown 1C150 preamp & Crown 

84 watt amp. Revox Dolby A77 tape deck/revox DT480 head- 

phones. Fisher FM 200B stereo tuner (rare collectors item- 
guaranteed mint condition) RMS antenna. Numerous tapes. 

Soundcraftsman 20-12 equalizer. Lifetime warranties available. 

Serious otters only please. (315) 343-4482. 

udio 'LJxcellence A UNIQUE STEREO SHOWROOM DEDICATED TO THE PERFECTIONIST 

Presenting Components from the Prestigious Companies of 

THRESHOLD BRYSTON PARAGON GAS 
APT HOLMAN LUX EPA 100 VERION 
SNELL ACOUST. JR 149 ROGERS CIZEK 
BEVERIDGE HARBETH GRADO SIG. ENTRE 

AT LAST, AN AUDIO SALON IN NORTHERN CALIF. ADVANCING 
THE ART IN THE ATMOSPHERE OF OUR ELEGANT SOUNDROOMS! 

584 Washington Street, San Francisco 94111 415-433-1335 

STEREO COMPONENI 
Video Tape Equipment 

ARAKAI B1CHarman Kardon 
Phase LinearALTEC Kenwood 
TEAC Maranfz Sony Technics. 
SanyoJVC JBLPioneer Dual. 
RCA Photographic Equipment Too! 
TO ORDER CALL TOLL FREE 

(BOO) 421.8537 

CA MERA HI -PI -VOW 
516 W.8'" St. Downtown L.A.,C.90014 T1.488-0341 

WESTCHESTER, FAIRFIELD COUNTY 

THE LISTENING ROOM INC. 

590 Central Park Avenue 

Scarsdale, N.Y. 10583 

(914) 472-4558 

Cordially invites you to audition our fine line of equipment. DAHL- 

QUIST DAYTON WRIGHT ESL DYNAVECTOR THRESHOLD 

PHASE MATRIX SNELL ACOUSTIC YAMAHA TANDBERG 

LUX REFERENCE QUAD ESL KEF GRACE SAEC FORMULA 

4 AMPZILLA II THAEDRA SON OF AMPZILLA THOEBE 

POLK AUDIO NAKAMICHI DENON STAX JANIS PARAGON 

BRYSTON DBX AUDIO PULSE 

THRESHOLD 400 A CLASS A AMPLIFIER 

We ship tree anywhere in the U.S. We invite Inquiries. 

NORTH CAROLINA 

A complete selection of high quality components for the 

discriminating music lover. For your pleasure, we offer two loca- 

tions drawing audiophiles from the Blue Ridge to the Atlantic, 

knowledgable staff with decades of combined experience, and 

these fine products: 

DBX 

AVID 

STAX 

DENON 

REVOX 

SONUS 

LUXMAN 

VISONIK 

ACOUSTAT 

RAPPAPORT 

DYNAVECTOR 

LINN SONDEK 

LINN MODIFIED 707 

PHASE LINEAR 

ANALOG ENGINEERING ASSOCIATES 

DCM TIME WINDOWS 

MICRO -ACOUSTICS 

AUDIO ANALYST 

CONNOISSEUR 

KEITH MONKS 

YAMAHA 

HAFLER 

FRIED 

CROWN 

ONKYO 

GRACE 

SUPEX 

REGA 

PLEASE VISIT ONE OF OUR SHOWROOMS 

STEREO SOUND 

175 E. Franklin St. 

Chapel Hill, N.C. 27514 

(919)942-8546 

122 Oakwood Dr. 

Winston-Salem, N.C. 27103 

(919)722-9201 

CAR STEREO-lowest prices anywhere, top name brands. Pioneer, 

Craig, JIL, Jensen. Write for FREE catalog. MUSIC TREE, 616 

Regester Ave. , Balto., MD 21212. 

LOW NOISE RESISTORS -NW, 5% from 1 to 4.7 Megohm for 31h4 

each. Fifty per value $0.85. Postage and handling is $1.00 per 

order. FREE catalog and resistor sample. Components Center, PO 

Box 295A, West Islip, N.Y. 11795 

YOU'VE HEARD ABOUT the legendary Dayton -Wright 

Electrostatics-now actually her them at Barclay Recording & 

Electronics, 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

THE AUDIO RESEARCH D-350, with a staggering kilowatt of 

musical, high -definition sound-now at Barclay Recording & Elec- 

tronics, 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 
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FOR SALE FOR SALE FOR SALE 

the audio advocate 
SM E 

AVID 
POLK 

ONKYO 
SHURE 
DECCA 
DENON 

ROGERS 
RH LABS 
ARISTON 

PARAGON 
ACOUSTAT 
FORMULA 4 

DAHLQUIST 
NAKAMICHI 

PHASE LINEAR 
AUDIO RESEARCH 

505 Millburn Avenue Millburn, NJ 
(201) 467-8988 

CYBERACOUSTIC LABORATORY is a research and development 

center, combined with the most scientifically -advanced 

audio/acoustics lab. Advanced products for '78 include AKG 

pickups, Audio/Pulse ambiance system, Audio Research D -100A 

& D350 (very musical), Badap-1 audio computer, Crown Digilogic 

Control & SA -2 power amp, Dayton -Wright preamps and spkrs., 
dbx 3BX, Dynavector arm, EMT & Entre moving -coil pickups, FM 

Acoustics, Formula 4 arm, Fried B, D, H, L, M, 0, R2, S spkrs., 
Gale Maximum -Fidelity (and most direct -disc) recordings, Grado 

Signature, IMF International spkrs., KEF (105!), Kenwood Purist, 

Lux Laboratory Reference, Magnepan/Magneplanar, Mark Levin- 

son Reference Recordings, Otari decks (home and pro!), Polk 

spkrs. & Cobra Cables, RTR Direct -Drive Electrostatics, Van 

Alstine amplification, Verion transformers and cables, and MUCH 

MORE! at 233 East Lancaster, Wynnewood, PA 19096 

215-667-3048 

SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and other top 

quality audio tubes available at very competitive prices. Contact 

Jim Wallace at 201 McMasters Drive, Monroeville, Penna. 15146 

or (412) 373-2602. 

PIONEER SPEC1 PREAMPLIFIER Spec 2 Power Amp, RG1 Ex- 

pander $900.00. Technics SL1500 w/JH Formula 4/Sonus blue 

$350.00 2 LKH SCX-A speakers All new condition 703-360-9214. 

RENOUNCE ROTTEN RECORDINGS! Read selected British reviews 

in the bi -monthly EURO -DISC GAZETTE, then order these European 

discs judged the finest in technical and musical excellence. Selec- 

tions mainly classical. Send for free sample issue. No obligation. 

EURO -DISC GAZETTE, PO Box 337-A, Peterborough, NH 03458. 

CAMPUS REPS! CONSUMERS! DEALERS! Most medium and many 

high end lines available at lowest wholesale. Make 10%/40% 
Rapping/Demonstrating high quality loudspeaker line. Prices, In- 

fo. $1 (refundalbe w/order) + SASE. (812) 332-4252. AUDIO 

1010 S. Dunn, Bloomington, Indiana 47401. 

NOW ALMOST 15 YEARS OLD, STEREOPHILE has become the 

most widely -copied audio publication of them all. It should be: We 

pioneered subjective testing (by ear), devised a unique vocabulary 

for describing nuances of reproduced sound, proved that a 

subscriber -supported magazine could be blunt without being 

churlish, and led the industry by demanding higher standards of 

reproduced fidelity than it could provide. STEREOPHILE is not for 

the neurotic compulsive who must own the Best On the Block, but 

for the listener who wants the most natural possible reproduction 

of music, Send $12 for 4 Issues, or write to STEREOPHILE, Box 

49S, Elwyn, Pa. 19063 for details. 

STEREO SWITCHING UNITS built-your specs, write (no obliga- 

tion) Switchbox, 421 Balboa St., San Francisco, CA 94118. 

DIAMOND NEEDLES and stereo cartridges at discount prices for 

Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free 

catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station, 

Brooklyn, NY 11218. For fast service call (800) 221-0906 toll free. 

ATTENTION DYNACO PAT 5 OWNERS! Our PAT 5 phono board up- 

date kit will convert your PAT 5 into a stunning state-of-the-art 

contender. We invite comparison to any preamp. Parts list and 

instructions-$5.00, kit-$55.00 post-paid. Musical Sound Lab, 

Box 5503, Preston King Station, Arlington, Virginia 22205. 

needle In a haystack specializes in stereo styli and cartridges, ac- 

cessories, special records. All major brands and many hard -to -find 

replacements available. Free catalog. Dept. A.P.O. Box 17436, 

Washington, DC 20041. 

MILWAUKEE & WISCONSIN'S ONLY 

TRUE AUDIOPHILE DEALER 

Specialists in components by Audio Research, Dahlquist, 

Transcriptors, SAE, Nakamichi, Bozak, SME, DBX, Revox, Infin- 

ity, RTR, Phase -Linear, Tandberg, G.A.S., London -Decca, Stax, 

Sonus and aver 50 others. Wisconsin's ONLY Audio Research 

dealer with their new product line on demonstration. Plus one of 

the truly largest displays of tape decks & accessories in the entire 

country. Over 130 machines on display. WACK ELECTRONICS, 

INC. 5722 W. NORTH AVE. MILWAUKEE, WI 53208 

ANOTHER AUDIOPHILE PUBLICATION? 

The first five Issues of AUDIO UPDATE were published ON TIME, 

and proved valuable to the demanding audiophile In optimizing his 

system. Procedures already published Include the inexpensive 

modification of the Dahlquist DO -10, Dyne PAS, Dynavector 208, 

Paoli 60M ... construction projects for stepped attentuators, a 

Nuvistor subpreamplifier, a variable VTA headshell ... an ex- 

planation of the expensive new speaker cables ... repair pro- 

cedures for the Trevor Lees PAS ... a method for subsonic noise 

detection/reduction ... a convincing argument concerning bat- 

tery/filament supplies ... a multitude of provocative new ideas. 

Audio Update Six Includes a $2.00 major improvement for British - 

made loudspeaker systems, trouble -shooting techniques, a simple 

circuit by which electrostatic headphones can be directly con- 

nected to your vacuum tube preamplifier. Published six times 

yearly. Annual subscriptions: $10.00 US, $12.00 elsewhere. 

Telephone orders accepted (BofA, M/C, VISA). AUDIO DIMEN- 

SIONS, 8898 Clairemont Mesa Blvd., San Diego, CA 92123. (714) 

278.3310. 

INNOVATIVE AUDIO 

129 Degraw Street, Brooklyn, NY 11231 

(212) 596-0888 or 858-3493 

Mark Levinson Sequerra Bryston * Dunlap -Clarke DB 

Systems AGI Yamaha RAM STAX SAE Harman Kardon 

BGW Innotech Accustat IMF Electronics Infinity Spendor 

OHM Kipsch ADS Revox Radco Denon Supex Grace 

Ortofon Keith Monks 

VAN ALSTINE DYNA MODS FOR ST -400, ST -416, ST -4', 

ST -150, PAT -5, PAT -5 BIFET, FM -5 are still the best. New $10.00 

improvement kit for Dyna PAT -5 BIFET. Double 400 conversions for 

both ST -400 and ST -416. Free mod instructions for ST -70, 

MK -111 and PAS -3X. $100 audio circuit mods for ARC SP3-A1. All 

new DC coupled VAN ALSTINE MODEL 1 preamp and MODEL 2 

power amp. Crown tape electronic mods coming soon. Jensens 

Stereo Shop, 2202 River Hills Dr., Burnsville, Minnesota 55337. 

612-890-3517 

Are your speakers sitting on the floor? If so, 
you are probably missing out on the best sound 
quality your speakers are capable of 
producing, and turning your 
listening room into a gigan- 
tic woofer. Introduce your 
speaker to "The Stand" by 
Mastercraft Audio. "The 
Stand" will Place your 
speaker at the perfect height 
for best sound projection 

ste and. 
Isolate lower frequencies 

from the floor Accommo- 
date most speakers from the 
mini to the esoteric. Fea- 
tures include oil finished 
wood posts with tops and 
bases in black matte (stained 
wood veneers for deluxe 
models), non -slip speaker 
mounts, concealed speaker 
wire provision, and feet to 
minimize resonance. "The 
Stand" at your nearest audio 
dealer or write - 

Mastercraft Audio 
P.O. Box 2661, Huntington Station, N.Y. 11746 

Dealer inquiries invited. 

Model 103 

Model 210 

Model 111 

THE SENSIBLE SOUND-ISSUE e4-FIRST REVIEWS ANYWHERE 

Paragon E1-Van Alstine, Model 1- Audionics BT2 and PZ3- 
PSE, Studio One and Two- Magnepan MG1-New Advent-Grado 
FTE + 1-Audio International CM914 and CM300-Audioanalyst 

M6- Technics SB6000A-B.I.C. Formula 6-Stylitt-ADC, Sound 

Meter-Disctracker-McIntosh XJ5-Audio Technica, 706 

phones-MicroAcoustics FRM1A-B&W DM7-3A Adagio-JR 
149-Fried Model B-Also the Pickering XSV 3000-Empire 
2000Z-ADC, XLMII-Shure V15/IIIG-M-A, 2000e-Spendor 
BC1-Onkyo A7- Advent 300-DBX 117-0+0 M70 -8&W 
DM5 and DM2a and DM5-Crown D150A and IC150A-Spectro 

Acoustics 202-Yamaha NS1000-ADC 710-Nakamichi 420- 
Plus dozens of record reviews and our usual features. Subscribe 

today-$10 (4 issues), $11 Canadian, $12 F.C. mail, $16 Foreign. 

403 Darwin, Snyder, NY 14226 

MIXER made especially for tape duplication. Will produce en- 

hanced high quality second generation tapes. KUHN ELEC- 

TRONICS, 1801 Mills Ave., Norwood, OH 45212. 

AMBIENCE DECODER FOR REAR CHANNELS, $149.95. Free 

literature. Huntington Electronics, Box 2009-A, Huntington, CT 

06484. 

JBL HARTSFIELD'S, other top of the line speakers J. Wolff 15228 

Mettetal Det. Mich. 48227 1-313-837-3811 eyes. 

WANTED TO 
BUY OR TRADE 

WANTED: MAC 3500, C22, 275. MAR 108. (507) 2ß2-9332. 

GARLAf1D AUDIO 

"DISTINGUISHED FOR THE VERY FINEST" 

THE EXQUISTE AUDIO PRODUCTS OF AUDIO 
RESEARCH, MARK LEVINSON, SEQUERRA, 
MAGNEPAN, GALE, GREAT AMERICAN 
SOUND, LUX, NAKAMICHI, QUAD AND 
MORE ARE OPTIMIZED AS A SPECIALTY OF OUR ART 
AS IS OUR HOSPITALITY AND SERVICE. 

SAN JOSE BERKELEY 
2960 STEVENS CRK. BL. 3101 TELEGRAPH AVE. 

244-6724 415-841-1591 
TUE - FRI - 11 - 6, SAT -10-5 AND BY APPT. 
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SAVE! Demos & Trades 
(& some new mdse) 

Mclntosch 2205 Amp $895 
JBL L-212 System $1150 
Acustat X Spkr System $1395 
Lux 35 -Ill Preamp $475 
Lux C-1000 Preamp $595 
Lux 4000 Pwr Amp $995 
Lux 3045 Pwr Amp $325 
Items subject to prior sale. 
Phone or write for individual details. 

USl>11 5 ERE 
1391 S. Hamilton Rd. Columbus OH 43227 

614/235-7575 

WANTED TO 
BUY OR TRADE 

WANTED: Jensen H-222 12" speaker manufactured about 20 

years ago. CONTACT: J.G. Duer, Box 606, Exmore, VA 23350. 

NEED: Schematic Diagram for a Ouad (4 channel) Hooky to put in 

my stereo set. Pvt. Jake Pinon Jr. 539-68-4658 HOCO HOCOMD. 

Ft. Dix N.J. 

INFINITY 2000A LOUD SPEAKERS WANTED. GOOD PRICE. WRITE 

TO. PER MORTEN JOSEFSON, OSTSKOGEN TERR. 11, 3470 

SLEMMESTAD, NORWAY. 

TO ALL MUSIC mfg. companies: Wanted to buy any type of 

musical instruments, drum, horns, stereos, synthesizers, etc., 

etc., etc. at manufacturers cost. Send information, Gary Lewis 

Wholesale Co., 1813 Norwood, Toledo, Ohio 43607. 

WANTED: Leak TL50 any condition. D. Lester, 5944 Marden Lane, 

Oakland, CA 94611 (415) 399.2294. 

TIRE FOR PRESTO 10A TURNTABLE. McClain, 4133 Maple Rd., 

Morningside, MD 20023. 

MARANTZ 7C, 9. State price, condition, phone J. Fong, 1238 

Green St., San Francisco, CA 94010. 

OPEN REEL, pre-recorded tapes. Rock, folk, jazz, classical, 

stereo, quad. Ray, 2282 Woodward, Lakewood, Ohio 44107. 

CASH FOR your unwanted LPs & reel to reel tapes. Records, Box 

323, Hillburn, New York 10931. 

SERVICES 

CUSTOM RECORDING SERVICE, Tapes, discs, and cassettes. 

Stereo and mono. Live and copies. Editing. Masters and press- 

ings. High quality at reasonable rates. Joseph Giovanelli, Audio - 

Tech Laboratories, 2819 Newkirk Ave., Brooklyn, N.Y. IN9-7134. 

TAPE HEAD REFINISHING-precisioin method restores full fre- 

quency response, $15.00 ea. one day service. E. Maher, 5 Evans 

Place, Orinda, CA. 94563. 

AUD10 COMPONENT} 
l'R(SENTED IN A 
rCtMEORTAnLE. 

I K4IC:HTFORWARD 
1vvIN 

nani ,ng: 

RAPPAPORT DENON 
BRYSTON HAFLER 
WATSON LAB SYMDEX 
PROMETHEAN JR 149 
KEITH MONKS ADC 
SOUND CABLE CYBELE 

Take 

One of the EAST COAST'S 
largest Direct Disc dealers 
KEITH MONKS record cleaning 
center 
Large consignment listings 
Appointments available any 
evening 

Progressive 
Audiophile 

Services 

TAKE 5 AUDIO 
12 ELM ST. 

NEW HAVEN, CT. 06510 
1.203) 777-1750 

SERVICES 

DISCO SOUND SYSTEMS -installations, sales, service & rentals. 

Mobile DJ available. King Cobra Sound Co., 291 Kings Highway, 

Brooklyn, N.Y. 11223. Tel: 212-375-4062. 

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH QUALITY 

PURE VINYL RECORDS FROM YOUR TAPES. SEND FOR SAMPLE 

RECORD AND PRICE LIST. ALSO FINEST DISC MASTERING. 469 

Chestnut St., NASHVILLE TENNESSEE 37203 

MOVING COIL CARTRIDGES RETIPPED. $35.00 Elliptical or 

Shibata. Diafix, Box 762, Hightstown, N.J. 08520. 

YOU WILL NOT BE DISAPPOINTED I I 

We rebuild burned -up stereos & guarantee them for 2 years. Send 

model & brand for details & prices. 

"OUAUTY E -S -H SYSTEMS EXPERIENCE" 

104 East Court Street, Fairfield, IL 62837 

CROWN INTERNATIONAL 

Complete repair, overhaul, and rebuilding service for current and 

early model Crown tape recorders. Reconditioned Crown recorders 

for sale. Used Crown recorders purchased. TECHNIARTS 8555 

Fenton Street, Silver Spring, MD 20910 301-585-1118. 

PRO-SOUND ASSOCIATES Professional Sound reinforcement, top 

of line equipment only. Use for our installations. (Professional only) 

Call Pro Sound Associates, 44 Trinity Place, New York, NY 10006 

Toll free (800) 221-3235, (212) 747-0600. 

SPEAKERS 
HIGH FIDELITY SPEAKERS REPAIRED 

AMPRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York, N.Y. 10010 

212-CH3-4812 

SURPLUS SPEAKER CABINETS 

FINSIHED & READY FOR YOUR DRIVERS 

Send for your FREE pictured literature to America's largest surplus 

cabinet dealer: 

OHIO MERCHANDISE 

2825 S. MAIN ST., AKRON, OH10-44319 

BUSINESS 
OPPORTUNITIES 

HI Fidelity Service Business For Sale. Well established and well 

equipped. Warranties for most major lines. Located in Southern 

Wisconsin. Reply to Box 0851. 

CABLE FM BROADCAST STATION. Unique no investment/ex- 

perience business makes money! Others work for you. Free 

details. "CAFM", Box 5516-N5, Walnut Creek, CA 94596 

$1000 MONTHLY POSSIBLE! Mailing Commission letters. 

Information -FREE. Opportunities, Box 721 -AU, Lynbrook, N.V. 

11563. 

HIGH FIDELITY 
UNZOO obfuscation of salon audio. STATE -OF -ART: ADS, BOSE, 

YAMAHA, B&O, McINTOSH, KLIPSCH, AUDIOPULSE, SAE, 

THRESHOLD, ROGERS, KEF,DAHLOUIST, ANALOG, BRYSTON, 

OTHERS AT LOWEST DISCOUNTS. Professional Audio Engineers 

available for FREE, no b.s. Advice Information. (Send $1.00 for 

priority mail, postage, literature.) Trade -Ins. GOLDEN EAR AUDIO - 

ELECTRONICS. Specific quotes: G.E.A.-E., P.O.B. 296, Idaho 

Springs, Colorado,80452. (303) 582-5200,9:OOA.M.- 9:00P.M. 

(M.S.T.). 

PROTECT VALUABLE AUDIO EQUIPMENT against damaging A.C. 

power line surges. Slop annoying "Pops". "Clicks", "Buzz" 
and "Hash" caused by motors, appliances, tools. Line cord hash 

filter/surge suppressor (1000 watt -Model KW -3) $20.95 ppd. 

Send stamped, addressed envelope for free interference flyer. 

ELECTRONIC SPECIALISTS, INC., Box 122-A, Natick, Mass. 

01760. 

TAPE & 
TAPE RECORDERS 

BLANK TAPE SALE 
MAXELL RECORDING TAPE 

WE ARE PROUD TO CARRY THE COMPLETE 
QUALITY LINE OF MAXELL PRODUCTS. 

TDK SA -C60 $2.07 Scotch Master I C-90 $2.79 
TDK SA -C90 2.95 Scotch Master II or Ill C-90 3.24 
TDK AD -C90 2.39 BASF Studio or CRO' C-90 2.69 
Discwasher System. 13.50 BASF Prof. II or Ill C-90... 3.09 
Minimum order 12 pieces. All tapes can be assorted. PA add 
sales tax. Shipping $2.50 per order. Or write for complete cata- 
log. (412) 287-5595. 

TAPE WORLD, 220 Spring St.. Butler, PA 16001 

OPEN REEL TAPES. 71/2 ips, Dolbyized releases from RCA, Lon- 

don, DG, Warner and others. Airline tapes and quad. Catalog $1, 

refunded on first order. THE REEL SOCIETY. 8125-A Lankershim 

Blvd., N. Hollywood, CA 91605 

EVERYTHING ON OPEN REEL! Classical. Popular. Dolby. 

Quadraphonic. Latest releases. For "Reel News," send $1.00. 

Barclay -Crocker, Room 857 A, 11 Broadway, New York 10004. 

STATE OF THE ART CASSETTE Recordings. Ouartely cassette 

magazine. Free brochure. Audio Art, P.O. Box 2961, St. 

Petersburg, FL 33731. 

TDK, MAXELL, MEMOREX, BASF, cassettes, reels 8 -tracks. 

Lowest prices. New. Guaranteed. FREE CATALOG S & S Audio, 

P.O. Box 56039, Harwood Hts., IL 60656 

RECORDING TAPE -OUTSTANDING VALUES 

CASSETTES -8 -TRACKS -OPEN REEL -ACCESSORIES. 

New, Fully Guaranteed. FREE CATALOG. Write: 

MAGNE HOUSE 

2015 -17th Street, San Francisco, CA 94103 

OLDIES TAPES 'ON OPEN REEL TAPE. Rock n' Roll songs by their 

year of release. Over 100 songs per year. Free brochure. Rock N' 

Reel Rental, Dept. C, 4 Prescott Ave., Dix Hills, NY 11746. 

STEREO & QUADRAPHONIC OPEN REEL TAPES. Popular, 

Classical. Jazz. Lowest prices. Catalog $1.00 (refundable). Real 

Sound, P. 0. Box 71A. Shillington, PA 19607. 

CASSETTES & REEL TAPES, lowest prices, name brands, also 

custom loaded w/TDK or SCOTCH. Super mastering cassettes in 

computer shells. FREE literature. STANFORD INTERNATIONAL, 

Box 609A, San Carlos, CA 94070. 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER Box 

4305B Washington, D.C. 20012. USA, APO, FPO 

CUSTOMIZED TAPES, Jazz, Big -Band. Select standard tracks or 

available artists. Free catalog 80 minute reel cassette or B track, 

$8.00 Tapes Unlimited, Box 163, Portsmouth, R.I. 02871 

REVOX A-77 (1104 or 1304) AT LOW, LOW PRICE $695. Brand 

new batch just received in manufacturers sealed cartons, 

manufacturers warranty. It's a steal. Other models available in- 

cluding a few reworked but top performance A -700's at $1350. 

Write for full listing or make checks or money order ($695 & $15 

freight & handling A-77. NY residents add appropriate sales tax) 

payable to Entertainment Sound Services, Inc., 78 North Franklin 

St., Hempstead, NY 11550 (516) 538.2220. 

UHER TAPE RECORDER AND AKE MICROPHONE. Parts, ac- 

cessories and service. We have moved to larger facilities. Write for 

a free Catalogue. Martel Electronics Sales, Inc., 970-A E. 

Orangethorpe Avenue, Anaheim, CA 92801. 

MXR's 10 Band equalizer, Dynamic processor, Compander. Disc - 

washer products. Maxell tape discounted. N.A.B. AUDIO, Box 7, 

Ottawa, IL 61350. 

TAPE HEAD REFINISHING -Precision method restores full frequen- 

cy response, $15.00 ea. One day service. E. Maher, 5 Evans 

Place, Orinda, CA 94563. 

CLASSICAL CASSETTES. Stereo -Dolby. FREE Catalog. Ouality 

guaranteed. Credit cards accepted. EKR Classics, GPO Box 1977 

AD, New York, NY 10001. 
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RECORDING RECORDS 
$595 $595 

Complete recording session. With our recording staff 
band of five professional musicians, modern studios, 
backup singers, producer, pressing 1000 records on 
well -established label. With credit plan available to 
everyone, only $595. 

THAT RECORDING PLACE 
P.O. Box 11032 -BH 

Memphis, Tenn. 38111 

RECORDING STUDIO ENGINEER CAREER? Or movie scoring. 

Degree Unnecessary. Send two 13e stamps to Attainment 

Research, Box 45333 -AU, Dallas, Tx. 75245 

Percussion recording of superior quality. Write Percussion, Dept. 

A, P.O. Box 88, Palisades Park, N.J. 07650. 

INSTRUCTION & 
EDUCATION 

EXTERNAL DEGREES. CULA, 1111 Wilshire, L.A. 90017. [213] 

481-0950. 

BECOME A DJ! Learn how to receive free records, tapes, get an 

FCC broadcast license, start your own station. Free details. 

"Broadcasting" Box 5516-N3, Walnut Creek, CA 94596. 

CLASSES IN MUSIC RECORDING. Record Production, publishing, 

disc mastering, film recording. Taught by famous engineers and 

producers. Held in 16/24 track recording studios. Contact: 

University of Sound Arts, 1508 Crossroads of the World, 

Hollywood, CA 90028. (213) 467-5256. 

INTENSIVE SUMMER WORKSHOPS in Recording Techniques, 

Electronics, Electronic Music, Jazz Improvisation, Instrumental 

Master Classes. Write Frank Stachow, Lebanon Valley College, 

Annville, PA 17003. 

PLANS & KITS 
LINEAR AMPLIFIER amateur 2-30 MHz, 100 watt solid state. 

FREQUENCY COUNTER, 300 MHz, portable/mobile, .4'-7 digit 
desplay, memory. Splatter free VOX- COMPRESSOR modulation 

booster. OMNIPOLARIZED BASE ANTENNA. Complete plans $3.00 
each, any 3/57.50, all/$10.00. Free catalog. PANAXIS Produc- 

tions, Box 5516-N3, Walnut Creek, CA 94596. 

DYNA MARK III MOD KIT -increased power -less distortion 

across frequency spectrum. Power supply and amplifier board 

parts kit with instruction manual $18.00 Two kits $32.00 including 

postage. AUDIO DESIGNERS, P.O. Box 122, Ledyard, CN 06339 

TAPE -SLIDE SYNCHRONIZER, multiprojector lap -dissolve plans, 

$5.50. With mixer, compressor, preamp schematics, $8.50. The 

Millers, 1896 Maywood, S. Euclid, OH 44121. 

STEREO FURNITURE. Versatile, modular design 'for your com- 

ponents & storage. Accommodates receivers, tape decks, turn- 
tables, albums, etc. Designed for concealed wiring and easy com- 

ponent hook-up. Send $3.95 for detailed plans and illustrated Idea 

booklet. Design -lt. P.O. Box 6861, Orlando, FL 32853. 

TAPE RECORDINGS 

THRILLING LIVE OPERA TAPES. PERFORMANCES SINCE 1930'S. 
Incredible variety. Reel, cassette. Magnificent Free catalogue. Live 

Opera, Box 3141 Steinway Station. L.I.C. N.Y. 11103. 

RECORDS 

FOR DISC JOCKEYS ONLY. European & Canadian imported 
records. Retail & wholesale. (Disco only.) Call Mike Pabone, PRO 

SOUND ASSOCIATES, Toll free (800) 221-3235 or (212) 
747-0600. 44 Trinity Place, New York, NY 10006. 

COLLECTORS RECORDS -International Service Since 
1971-50,000 LPs Sold @ Auction -Jazz; Soundtracks. Orig. 

Cast; Personalities, Folk. Comedy; Country Western; R & B, R. & 

R. Rock: etc. Specify Category or Artist from: Ray Macknic (or) 

Theo's. P.J. Box 7511 Van Nuys, CA 91406, U.S.A. 

FREE SOUNDTRACKS & CASTS CATALOG! Personalities! ST/OC 
Valuebook: $4. RISA 711 W. 17th G-1 Costa Mesa, CA 92627. 

"RECORD JACKETS. Replace old, torn, LP jackets with clean, 

glossy, pure white or black jackets. Plastic lined inner sleeves, 78 

sleeves, opera boxes. Free catalog. CABCO A6, Box 8212, Colum- 

bus, Ohio 43201." 

SEARCHING? LP's! DISContinued Records, 216 North Rose, Bur- 

bank, CA 91505. 

SOUNDTRACKS-JAll-POP. Vincent, Box 5202, Long Island 

City, NY 11105. 

SERGE CHALOFFI HAWK! BILLIE! BIRD! BUD! PRES! If albums by 

these great jazz artists turn you on, write for free catalogs to 

CHARISMA, Box 455, Adelaide P.O., Toronto, Canada M5C 1J6. 

RADIO PROGRAMS 

RENT RADIO SHOWS: Make your own copies or just listen. Great 
way to build your collection reasonably. Catalog $1 refundalbe. 
OTR Rental, Box 1146, Livermore, Ca. 94550 

YESTERDAYS RADIO ON TAPE. Reels -Cassettes, Duality Sound, 

Reliable Service. Catalog $1.00 refundable with first order. 

ADVENTURES, Box 4822-A, Inglewood, California 90302. 

1930-1962 RADIO PROGRAMS. Beats television!! Tapes, $1.00 

hour! Established esteemed dealer, informative 200 page catalog 

$1.25. Cassette samples $2.00. AM Treasures. Box 192AU, 

Babylon, N.Y. 11702 

CATALOGS. Broadcasts, soundtracks. Personalities of Thirties, 

Forties. Bex 225, New York. N.Y. 10028. 

WHILE YOU WERE LOOKING for out -of -print records, you 

should've been looking tor us. DISContinued, 444 S. Victory 

Blvd., Burbank, Ca. 91502 

SHOW ALBUMS -Rare Out of Print LP's, 64 page hst $1.00. 
Bakers Wife cast LP $9.95. Broadway/Hollywood Recordings, 

Georgetown, Conn. 06829. 

VINTAGE RADIO: Lowest rates, post free, traders welcome, shows 
for comics, etc. SIGNALS, Box 5063, Station E, Edmonton, Alta., 
Canada. 

NATIONAL RADIO TRADER quarterly publication for old radio hob- 

byists. Sample issue $2.00 Box 1147A Mount Vernon, Washington 
98273. 

RADIO SHOWS -UNAVAILABLE ELSEWHERE, send $1.00 for 

catalog to CASSETTES ONLY, BOX 20A, HAWTHORNE, CA 90250. 

NEW 

DISCIOCK 
Pendulum Clock 
(Pictured) 29.95 
Non -Pendulum 19.95 

INCLUDES 
POSTAGE & HANDLING 

Battery not included 

Fla residents add 4% sales tax 

MODERN DESIGN 
1731 N.E. 51st St. Pompano Bch, FL 33064 

MUSICAL 
INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments. Catalog 

Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704. 

HELP WANTED 
OVERSEAS JOBS -Now hiring all Occupations. High pay. 

Transportation. C6mputerized Reports, $2.00. TRANSWORLD, In- 

ternational Airport, Box 90802-K, Los Angeles 90009. 

AUSTRALIA -NEW ZEALAND WANT YOU!! 50,000 Jobs! Report 

$2.00. Austco, Box 8489-K, Long Beach, CA 90808. 

SITUATION WANTED 

Musician -Engineer seeks position involving work in both fields. 1 27 
B.S.E., M.Mus. degrees. Music, teaching, location recording ex- 

perience. PO Box 220, St. Clair MI 48079. 

AUDIOPHILE SEEKS POSITION IN AUDIO/COMMERCIAL sound 

field. College grad, 3 yrs. exp. w/disco systems. N.Y.C. or L.I. 

area. Call (516) 264-3616 

CANADIAN DEALER looking for American trade connections willing 
to work on cost plus basis (for cash quantity purchases) on 

closeouts, deals and regular stock. Interested JBL, Shure, Audio 

Technica, BASF, TDK, Scotch, Watts, Marantz, Harmon Kardon, 

etc., Replies held confidential. Write: ELECTRONICS, Box 762, 
Plattsburgh, N.Y. 12901. 

MISCELLANEOUS 
THE BEER BOOK©, a complete guide to natural home brewing 

mehthods, materials, & recipes. How to make ad excellent beer for 

less that 5e a glass, as good as'' any you can buy. Includes, 

domestic and foreign recipes, easy to follow directions and illustra- 

tions. Send $3.95 to: The Beermaker, 3311 Park Ave. Memphis, 

TN 38111. 

Crystal 

TTO 
ar,,DIM&K, 

RECORDINGS: 

Send $bó0;orlcatog. 
Sheffield, -A ....SINGER'S DREAM !- 

notion, 4201 Jetton Ave., Tampa, FL 33609. 

GOLDEN AGE RADIO. Your best source for radio, tapes -reels or 

cassettes. Box 25215 -DA, Portland, OR 97225. 

SOUNDTRACKS 
RECORD GRAB BAG. Thousands of top quality 1977 album releases 

just waiting to be grabbed. All records guaranteed new and in 

perfect condition. 5 different records only $7.00 or 10 different 
records for an incredibly low $13.00. Valle Enterprises, Box 21-B, 

Hollywood, CA. 90028 

JAZZ, ROCK, CLASSICAL Big Band LP's Tapes, Current Imports, 

Cutouts Catalogs $1, NERT, Box 268-A, Lawrence Mass. 01842. 

REMOVES VOCAL FROM MOST STEREO DISCS 
The Thompson Vocal Eliminator can actually remove most 
or all of a solo vocalist from a standard stereo record and yet leave 
the background music virtually untouched! Not an equalizer. We can 
prove it works on the phone. Write for a brochure and demo record 
below. COST: $195.00 

HO 
W do it BETTER FOR LESS 

You know how fantastic the quad results are. Works with even a 
mono source! We utilize the LATEST advances in analog delay to 
produce better bandwidth and longer delays. Only direct sales make 
price possible. Guaranteed results. Price $299-$425 several models. 
Write for Brochure and demo record. Include $1.00 to cover costs 
(refundable with purchase). 

Write to: L T Sound, Dept. AU, P.O. Box 1061, 
Decatur, GA. 30031 (404) 377-9595 
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Drums -Cellos -Trumpets 
instead of ... 

DrumCselloTsrumpets. 
Because what you're getting is the sharpest, 

cleanest instrument definition you've ever heard 
from any speaker system. 

Through ordinary speakers, music is a sound 
of instruments jumbled together. Yet listen to the 
same music played through a Marantz 940 speaker 
system. The difference is amazing! The music comes 
out exactly the way it went in-instrument by 
instrument. 

At the heart of the Marantz 940 is the most 
sophisticated crossover network ever developed. 
Most competitive systems have only two separate 
level controls in their crossover network, with no 
inductors. Marantz gives you three level controls 
with six inductors! So you get more circuitry for 
precise crossover points. The result: a flat frequency 
response with smooth transition of the frequency 
ranges between woofer, mid -range and high - 
frequency loudspeakers, combining all of those 
cleanly defined instruments into a brilliant, 
meticulous blend. 

And, to do the job of bringing forth each in- 
dividual instrument within the divided fre- 
quencies, Marantz designs and 
builds more expensive, more 
sophisticated transducers. 
Marantz woofers, for example. 
The big bass drum is heard in 
all its glory because Marantz 
builds woofers with a rigid new 
cone material-rigid enough to 
withstand ten times the force 
that can destroy a light air- 
plane. This superior structural 
strength enables the cone to 
move in an ideal piston -like 
motion, instead of bending. 

Which means a tight, low frequency response and 
uncolored sound quality. 

The human voice-the most difficult sound to 
reproduce-takes on flesh and blood realism. Be- 
cause the Marantz 5 -inch mid -range cone trans- 
ducer blends precisely with both woofer and tweeter 
elements. And it's completely sealed off in its own 
enclosure. Vibrations produced by the woofer 
(like the big bass drum) can't shake up mid -range 
reproduction. 

Even crystal -shattering trumpets are a total reality 
thanks to the exclusive linear polyester film domes 
on the tweeters. The lighter weight film responds 
faster to high frequency vibrations: also, the small 
dome shape of the tweeters disperses high frequen- 
cies over a wide area. No matter where you are in 
the room you hear the same sound. 

Is it possible to perfect the sound even further? 
Yes ... with our exclusive Vari -Q* feature. It's a high 
density removable foam plug. Plug in, the system 
is "air suspension"-ideal for movie albums. 
Symphonies. Jazz. Folk. Pull the plug out and the 
system is "ported" to give the gutsiest low end for 
today's electronic rock. 

Outside and inside the Marantz 940 
is a work of art-the top of the Marantz 
Design Series. The elegant furniture styl- 
ing is magnificent. The sound-all you 
could wish for. The truest musical sound 
you've ever heard from any speaker, 
anywhere. 

Your Marantz dealer has the Model 940 
as well as the full line of Marantz Design 
Series Speaker Systems, Marantz High 

Definition Speaker Systems and 
Marantz Mark II Speaker 
Systems. If you want the best 
-and are willing to spend 
a little more to get it-then 
go for it. Go for Marantz. 

*Patent Pending © 1978 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311. Prices and 
models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer. 
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THE RED 
BOTTLE 
Why? 

General Need: Tests by the Discwasher 
Labs show that fingerprints are abso- 
lutely not totally removed by "dry 
cleaning" in any form, either brush or 

adhesive rollers. Long term record care requires the complex inte- 
gration of micro -dust pick-up (not spreading around), with removal 
of chemical contamination such as fingerprints; plus an in -process 
reduction of static charge so that dust particles are not immediately 
sucked back onto the surface. And all of this must be done without 
leaving a residue. 

D3 fluid, used with the Discwasher System for capillary removal 
of fluid/contamination achieves the results required for record 

Net 
110 survival. But the hidden requirements of a record cleaner are much 

more complex than integrated function alone. 
Chemical Integrity: The trick is not to simply clean-but to clean 
with vinyl safety and extremely low "solute load" or fluid content. D3 is a 

solution that typically has half the dry weight residue of tap water and about 
one -fifth the median for other "record cleaners". D3 typically has the dry weight residue of distilled 
water sold in drug stores-and yet D3 has an activity in surface tension reduction/fingerprint removal that 
is greater than any fluid with twice the solute load of D3. 

D3 fluid contains a complex blend of buffered surfactants conjugated in the labs of Discwasher, Inc. 

These provide cleaning "activity" against real -world record contamination, like fingerprints and airborne 
oils. But not against artificial "test conditions" of mineral oils and sheep wax (lanolin). Because if D3 
removed waxes and oils of this nature, then D3 would also begin to soften critical vinyl stabilizers which 
are essential for record survival under the incredible heat and pressure of a tracking audio stylus. Alcohols 
and many cleaners pull stabilizers and age vinyl. 

Some cleaning fluids contain large molecules of fatty acids to "float" dirt-but these "molecules" 
positively stick to vinyl and are literally a dust trap. 

D3 fluid does not dramatically reduce static charge forever. The only liquid that can is one which 
leaves a coating. But D3 does reduce static charge during cleaning (using 3 drops on the Discwasher 
brush), and actual static voltage is reduced during playback to about one-half the normal levels. 
The Discwasher "Systems Approach": Any cleaning fluid, when left on the record, only spreads 
out contamination. With three drops of D3 on the special directional micro -fibers of the Discwasher 
brush, dust is lifted out of the grooves, without "follow up" or adhesive oxide removal of the vinyl. 

In addition, the Discwasher System wicks up D3 fluid plus suspended contamination. The fluid is 

drawn deep into the absorbent backing of the Discwasher brush. No liquid, dust or contamination "dries 
back" when the system is properly used. The "systems approach" of Discwasher includes a hand -rubbed, 
milled walnut handle. Something to outlast plastic wonders and out -perform everything else. Your 
records can't do better than the Red Bottle inside the "system". 
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THE 
SUPERIOR RECORD CLEANER 

CAUTION: 

KEEP 
OUT OF REACH OF CHILDREN 

Contents 6 fl. ois, 
MADE IN U.S.A. 
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