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D, DUAL CAPSTAN CASSETTE DECK THAT OFFERS 
-i-DOLBY®A DIGITAL BRAIN AND BIASING BY EAR. 

ontrol what you monitor. 
The CT -F900 allows you to bias by 
r. Which means you have almost as 
ich control over your tape deck as 

would over any other musical 
.strument. 

By simply switching between the 
Source and Tape monitors and 
adjusting your bias control, you can 
make sure that what comes out of your 
cassette deck is as clean and crisp as 
what went into it. 

FEATURES OTHERS 
DON'T EVEN OFFER. 

These are just a few of the features 
that will soon change the face of all 

TARE COUNTER 

COUNTER 
RESET 

cassette decks. The CT -F900 also offers 
features like a double Dolby® noise 
reduction system that eliminates noise 
in both record monitoring and 
playback. And reduces tape hiss to -64 
dB. Solenoid push button controls that 
give you direct function switching so 
you can go directly from one mode to 
another without damaging the tape. A 
two motor, dual capstan drive system 
that gives you stable head contact, 
constant tape movement, and an 
inaudible 0.04% wow and flutter. And 
circuitry that lets you hook the CT -F900 
to an external timer so you can make 
recordings even when you're not there. 

Obviously, all that went into the 
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CT -F900 sounds impressive. But it's not 
half as impressive as what comes 
out of it. 

Given all this, it's not surprising that 
sooner or later all cassette decks will be 
built along the lines of the CT -F900. 

But even then there will De that fine 
line that has always separated Pioneer 
from the competition. 

Value. 

OD PIONEER 
We bring it back alive. 
©1978 U.S. Pioneer Electronics Corp., 
High Fidelity Components. 
85 Oxford Drive, Moonachie, N.1.07074 

INPUT H_á 

Wood cabinet optional. 

G) PIONEER STEREO CASSETTE TARE DECK Cl -F900 
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Innovation is nothing new to Pioneer. 
We were the first to introduce the 

high power receiver. Sooner or later 
everyone followed. 

We were the first to create the front 
loading cassette deck. And the first with 
a quartz lock loop turntable that was as 
easy on the budget as it was on the ear. 
Again, our competition had no 
alternative but to follow. 

So now that Pioneer introduces the 
CT -F900, we expect that soon there'll 
be a few rushed -through imitations that 
have our look. But not our value. 

This is no small coincidence. And it's 
nothing we're unaccustomed to. It's a 
simple case of follow the leader. 

A METERING SYSTEM AS FAST 
AS THE SPEED OF SOUND. 

Conventional cassette decks are all 
plagued with the same problem. Either 
they have slow to react VU meters that 
give you average readings or slightly 
more advanced LED's that give you 
limited resolution. 

Pioneer otters a better resolution. A 
Fluroscan metering system that's so fast 
and so precise, it provides a more 
accurate picture of what you're listening to. 

It covers the range of -20 dB to +7 
dB in 20 easy -to -read calibrations. And 
while other meters may work within 
that same range, in terms of precision 
they're not even in the same 
neighborhood. 

The CT -F900 has a Peak Button that 
lets you register all the peaks in the 
incoming signal. And lets you register 
an unheard of level of harmonic 
distortion. Less than 1.3%. 

A Peak Hold Button that retains the 
highest peak level in each channel. So 
you can record at the highest level 
possible without fear of overload. 

And an Average Button that makes 
the Fluroscan meter respond like an 
ordinary level meter. 

A DIGITAL BRAIN WITH 
AN INCREDIBLE MEMORY 
All cassette decks have tape 

counters. Even the most respectable 
ones have mechanical counters you 
can't really count on. 

Pioneer's designed the most precise 
electronic way of keeping track of your 
tracks. 

As the take up reel rotates, pulses 
are fed to a microprocessor which 
provides a three digit readout on an 
electronic tape counter. 

The terminology may be difficult to 
understand, but the benefit of all this is 
simple. Precision. Dependability. And 
convenience. 

Many of these "better" cassette 
decks also claim they have advanced 
memories. But there are functions that 
even the best of them haven't been 
programmed to remember. 

The CT -F900 has the first electronic 
memory of its kind that performs four 
different functions. 

Memory Stop automatically stops 
the tape wherever you select. Memory 

LI lULÌ I ILl! IIIV, 1 ÌI 
THE CT-F900.TH E FIRST 3-H FADE 
FLUROSCAN METERING, DOUBLL 
Play rewinds the tape to this spot and 
then automatically goes into the play 
mode. Counter Repeat rewinds the 
cassette when the end of the tape is 
reached. Then begins replaying the tape 
wherever you want it to begin. End 
Repeat automatically rewinds the tape. 
And then replays it from the beginning 
for endless listening. 

WE'RE HARD HEADED, 
BUT SENSITIVE. 

Every audiophile will agree that to 
achieve professional quality recording, 
three heads are better than two. 

And while you can expect three 
heads from most reputable cassette 

decks, you can also expect that they're 
either made of ferrite or permalloy. 

The CT -F900 has recording and 
playback heads made of a newly 
developed Sendust Alloy. This 
remarkable bit of technology gives you 
higher trequency response (20-19,000 
Hz.) and lower distortion than ferrite. 
And better wear -resistance than 
permalloy. 

BIASING BY THE MOST 
SOPHISTICATED AUDIO EQUIP- 

MENT KNOWN TO MAN; HIS EARS. 
While many of today's "equipped" 

cassette decks let you monitor during 
recording, what they don't do is let you 

ea m 
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in' 
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DISCWASHER 
presents 

!RECORD 
CARE 
BASICS 

The finest record care system is 

Discwasher, and the research of the 

Discwasher labs shows four ways to 

dramatically extend the fidelity of your 

discs: 

1. Beware of the heat monster. Tak- 

ing records from very cold con- 

ditions to hot conditions, or play- 

ing records at temperatures in 

excess of 90° F, accelerates record 

wear and distortion. 

2. Beware of a "clean" stylus. A 

stylus may look clean, but can be 

glazed with contamination after 
playing two or three records. This 

glaze holds dust which abrasively 

destroys records. Discwasher's 

SC -1 Stylus Cleaner is the best 

way to keep your clean -but -dirty 
stylus really clean. 

3. Do not replay records quickly. 
Playing a record more than once 

every hour causes chemical and 

physical stress to the vinyl that 

will eventually destroy the album. 

4. Clean micro -dust before playing. 

Micro -dust is attracted to records 
and may not be noticeable. Play- 

ing a dust -contaminated record 

welds this micro -dust into the 

grooves. The Discwasher brush 

with a few drops of D3 fluid is the 

finest, most convenient way to 

remove this threat to your val- 

uable record collection. 

For technical information on the com- 

plete line of Discwasher products, see 

your hi-fi specialist or discriminating 
record store. 

cjdiscwasher® inc. 
1407 N. Providence Rd. 
Columbia, MO 65201 
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The XSV/3000 is the source of 
perfection in stereo sound! 

Four big features ... all Pickering 
inniavations over the past 20 years 
... have made it happen. 
1976: Stereohedron® This patented Stylus 
tip assures super traceAbility1M, and its larger 
bearing radius offers the least record wear 
and longest stylus life so far achievable. 

1975: High Energy Rare Earth Magnet 
Another Pickering innovation, enabling 
complete miniaturization of the stylus as- 
sembly and tip mass through utilization of 
this type of magnet. 

1968: Dustamatic® Brush 
This Pickering patented invention dynamic- 
ally stabilizes the cartridge -arm system by 
damping low frequency resonance. It im- 
proves low frequency tracking while playing 
irregular or warped records.. Best of all, it 
provides record protection by cleaning in 
front of the stylus. 

1959: Record Static Neutralizer 
The patented V -Guard Record Static Neutralizer 
has been a feature of all Pickering cartridges 
since 1959. It eliminates electrostatic 
dust attraction at the stylus 
and discharges record static 
harmlessly into the grounded 
playback system. 

STEREOHEDRON 
STYLUS TIP 

AREA OF 
CONTACT WITH 
GROOVE WALL 

TRACING RADIUS 

SCALE 1000:1 

CONTACT OR 
BEARING 
RADIUS .0028" 

1. Technical drawing of the Stereohedron shape. 
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2. Typical frequency response and channel 
separation curves of the XSV/3000. 
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3. Damping effect on tonearm resonance. 

4. V -Guard Static Neutralizer, 
"Where the Stylus meets the groove." 

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

"for those who can hear the difference" 
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series20 
IT TAKES GUTS TO BE 
MORE EXPENSIVE THAN McINTOSH 
McIntosh might be considered 

an expensive extravagance by the 
average high fidelity consumer. How- 
ever the true audiophile perceives 
reliability, proven engineering and 
classic styling as necessities rather 
than luxuries. 

The true audiophile also appreci- 
ates outstanding specs and the state 
of the art technology that distin- 
guishes Series 20 from the field. 

Consider the Ring Emitter Tran- 
sistor out -put stage in the Series 20 
M-25 Class AB Power Amplifier that 
provides incredible high frequency 
performance. 

Consider the Series 20 F-26 FM 
Tuner's parallel balanced linear de- 
tector that delivers the lowest distor- 
tion available. 

When you realize how exceptional 
Series 20 is, you'll marvel at how 
Inexpensive expensive can be. 

serie 20 
20 Jewell Street, Moonachie, N.J. 07074 

Alterman Audio 
American Audiophile 
American T.V. 
Another World Electronics 
Another World Electronics 
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Appletree 
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Appletree 
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Appletree 
Appletree 
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Audio Professionals 
Back Door Stereo 

If you would like full information 
on Series 20, please send us the 
coupon below. 

To: Series 20 
Dept AA 
20 Jewell Street 

Moonachie, New Jersey 07074 

Please send me the specs for the 
following circled Series 20 
components. O21 
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INTRODUCING i I -II_ I=MI'II?I= I=DI?9 PI-I^V^ CARTRIDGE. 
IT SOUNDS AS GOOD ON A I?I:C:.^.I?D AS IT DOI=S ON PAPIER. 

It was inevitable .. . 

With all the rapid developments 
being made in today's high fidelity tech- 
nology, the tremendous advance in audi- 
ble performance in Empire's new EDR.9 
phono cartridge was bound to happen. 
And bound to come from Empire, as we 
have been designing and manufacturing 
the finest phono cartridges for over 18 

years. 
Until now, all phono cartridges were 

designed in the lab to achieve certain 
engineering characteristics and require- 
ments. These lab characteristics and re- 

quirements took priority over actual listen- 
ing tests because it was considered more 
important that the cartridges "measure 
right" or "test right"-so almost everyone 
was satisfied. 

Empire's EDR.9 (for Extended Dy- 
namic Response) has broken with this tra- 
dition, and is the first phono cartridge that 
not only meets the highest technological 
and design specifications-but also our 

demanding listening tests-on an equal 
basis. In effect, it bricges the gap between 
the ideal blueprint aind the actual sound. 

The EDR.9 utiliz9s an L. A. C. (Large 
Area Contact) 0.9 stylus based upon-and 
named after-E. I. A. Standard RS -238B. 
This new design, resulting in a smaller 
radius and larger ccrtact area, has a 
pressure index of 0.9, an improvement of 
almost six times the typical elliptical stylus 
and four times over the newest designs 
recen-ly introduced by several other car- 
tridge manufacturers.. The result is that less 
pressure is applied to the vulnerable rec- 

ord groove at the same time extending 
the bandwidth-including the important 
overtones and harmonic details. 

In addition, Empire's exclusive, pat- 
ented 3 -Element Dcuble Damped stylus 
assembly acts as an equalizer. This elimi- 
nates the high "Q" mechanical resonances 
typical of other stylus assemblies, produc- 
ing a flatter response, and lessening wear 
and tear on the reco -d groove. 

Enter No. 12 on Reader Service Card 

We could go into more technical de- 
tail, describing pole rods that are laminat- 
ed, rather than just one piece, so as to 
reduce losses in the magnetic structure, re- 
sulting in flatter high frequency response 
with less distortion. Or how the EDR.9 
weighs one gram less than previous Empire 
phono cartridges, making it a perfect match 
for today's advanced low mass tonearms. 

But more important, as the EDR.9 car- 
tridge represents a new approach to car- 
tridge design, we ask that you consider it 
in a slightly different way as well. Send for 
our free technical brochure on the EDR.9, 

and then visit your audio dealer and listen. 
Don't go by specs alone. 

That's because the new Empire EDR.9 
is the first phono cartridge that not only 
meets the highest technological and de- 
sign specifications-but also our de- 
manding listening tests. 

Empire Scientific Corp. 
Garden City,N.Y.11530 I 
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The Watts Parastat 

In 15 seconds 
your records are 

clean, dry, 
and ready to play. 

With some systems 
you pour liquid on your rec- 
ords (and rub it into the 
grooves), while with others 
you brush the dirt around 
(and rub it into the grooves). 
The Watts Parastat is neither 
of these. 

By placing a plush vel- 
vet pad on either side of a 
soft nylon brush and adding 
a drop or two of Parastatik® 
fluid, a remarkably efficient 
system is created. 

The brush bristles lift 
the rubbish to the surface. 
The pads collect and remove 
it. And the Parastatik® fluid 
supplies just the right degree 
of humidity to relax dust col- 
lecting static without leaving 
any kind of film or deposit 
behind. 

No other system does 
so much for your records in 
so little time. 

So when you want the 
best, ask for the original. The 
Parastat, by Cecil Watts. 

Cir29121? 
Watts products are 

distributed exclusively in the 
U.S. by: Empire Scientific 
Corp., Garden City, NY 11530 
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Audioclinic 
Joseph Giovanelli 

Transducer Origins 
Q. The literature included with my 

headphones states "the transducer is a 

microphone -derived device." How can 
a microphone element be used in a 

headphone? - Timothy Balogh, 
Kingston, Pa. 

A. A transducer is simply something 
which converts mechanical energy 
into electrical impulses (microphone) 
or converts electrical impulses into 
mechanical energy (loudspeaker) 
through movement of a coil of wire 
across a magnetic field. The head- 
phone contains a miniature speaker, 
and an engineer for the firm that put 
out the literature found that a micro- 
phone assembly could be adapted for 
use in the headphones as a speaker 
element. 

Delay Systems 
Q. Please explain the purpose of an 

analog or digital delay system in high 
fidelity or public address applications. 
-James Mauro, New Brunswick, N.J. 

A. A delay system can be used in 
quite a number of applications, de- 
pending upon the amount and type of 
delay it is capable of producing. In the 
most popular current applications, 
these delay systems are designed to 
delay sound a small fraction of second 
before feeding it into a pair of speak- 
ers located in the rear to create the re- 
verberation heard in a concert hall. 
Most such delay units produce this ef- 
fect from the standard two -channel 
recordings, rather than a four -channel 
source. 

Another application is for people 
seated in the rear of relatively large 
rooms who will hear the sound from 
the PA in the back of the room before 
they hear the "live" sound from the 
stage. This is often confusing and 
annoying. To overcome this problem, 
the PA's rear sound is delayed so that 
the sound from the speakers and the 
sound from the stage are heard at the 
same time. In such PA installations, 
speakers for listeners sitting close to 
the stage will not be fed the delayed 
signal. 

There are several all -electronic 
means by which delay is introduced. 
In some devices the signal is converted 
into digital information and shifted 
through a series of electronic circuits. 
The time needed to shift from one cir- 
cuit to the next is determined by a 

"clock," and the speed of this clock or 

oscillator is variable. Thus, the time 
used to shift the digitized signal from 
one circuit to the next can be varied to 
produce the variable delay times. Be- 
cause the signal is shifted from one cir- 
cuit to another, any one of these cir- 
cuits can be used as the final signal 
point, rather than merely extracting 
the signal from the far end of the 
chain of many such circuits or "shift 
registers." By extracting the signal from 
a point other than the far end of the 
chain, we have another means of vary- 
ing the time delay. The output signal is 

then reprocessed into analog informa- 
tion and processed, as with any other 
audio signal. 

The other major means of making 
such delay lines uses "charge 
coupled" devices, which are strictly 
analog, to produce the delays. For a 

discussion at this level of sophistica- 
tion, there is no essential difference in 
what the two basic circuit types do. 

As described, these arrangements 
would produce a single delay. You 
could either listen to a delayed signal 
alone or you could listen to the main, 
or direct, signal mixed with this delay. 
However, it is possible to introduce 
signals from several of the "part -way" 
points in the circuit, mixing all of them 
with the direct signal. This tends to 
create a more densely reverberant 
sound. The greater the number of such 
included delay points, the closer the 
sound will be to true reverberation, 
rather than distinct repeats of the orig- 
inal signal. 

Another early and very basic delay 
system used two or more tape play 
heads, generally for PA systems where 
distinct repeats are called for. The 
space between the successive heads is 

often adjustable to create whatever 
delay times are required. Where the 
head spacing is fixed, the tape speed is 

varied to produce the same result. 
Other delays can be produced by 

feeding the signal into something like 
a coiled garden hose and then extract- 
ing it at the far end. The delay is deter- 
mined by the length of the tubing and 
the speed of sound in air. (See, "Con- 
struction of a Madsen -System Delay 
Tube," Audio, April and May, 1971.) 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 401 North Broad Street, Philadelphia, PA 
19108. All letters are answered. Please enclose a 

stamped, self-addressed envelope. 

AUDIO April 1979 
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lntrodudng the system that can tape itself. 

Tune itself. All by itself. For up to a week. 

tpto now using a -ape ceck tc record Thaikce.sk.s 4tß 

et 4 PM on one station and Beethove-i's 5th at 5 Ptt on 

enDther was easy. As lone as y3u we -e home. m00%. 

echnics makes it ¡net as easy when you're not, ..itF the 

ST -9038 quartz syrthesizer FM sterec tuner an3 its 
retching SH -9)38 microprocessor. 

When used w th the ST -9C38, the S-1-9033 m cro- 
:rocessor can be progranmec to tune eight F'1 staticrs 
n any order, at an- time, on aiy day for one aeec Ir 
=act, the SH -9038 :an beprogramme.d o remenker 32 

ndividual steps. Storting with he da.' o= the week the 
-irre, the FM station and AC line`on/off 

All you do is !imply selec- the "write" made and the 

5F --9038's computerized rem Dry does -he rest.Th a 

select the "read" erode for a neadoLt o: the p-og-ams 
you have selected.You can als3 override your p reselec-ed 

oragram by switching to -he rranual mode. more, 
the SH -9038 can be progFamned to -turn on cr of three 
other componentsin addition to theST9038 tine-. 

That's what the SH -7038 micropro essoroar do. 
Wlhat the ST -9038 quartz synthesizer tuner caadc s just 
asimpressive. Unlace conventional tunes which use a 

seies of variable cmpacitars to tune n FM frequencies. 

the ;1:90E3 uses the cuartz synthesizer tuning _ystern. 

Wit, this system the quartz crystal, one of the world's 
Trost accL-ate refererce devices, becomes the -eference 
for -lie locdl oscillate Frequency and the broadcast 
f !tuent}The results Only the frequencies cnwhic-i a 

I-oadcas signal miga- exist can be received. At precisely 

SZa=ed 200 kHz steps. And that means you co hcve 
te worry about drift or misalignment due to -emper3ture, 
t -meo, m stuning. 

The 5H-9038 mcroprocessor and the ST -038 
Liner Beouse you ccr't beat the memory of ocomouter 
or acuracy of qucrtz. 

SENSITIVITY: 1.2,uV (7552). 50dB QUIETING 

SEN-EITIVI-Y(New IHF : Mono 18.1 dBf. Stereo 38.1 cBf. 
T -E 1)0; modulation): Mono 0.1%. Stereo (15%. FREQ. 

F->? 20f -z to 18 kHz +0.1dB -0.5dB. SELECTI,/ITY:75dB. 

ST=_O SEPARATION 45dB (1 kHz), 35dB (10 kF-z). IMAGE 

PfJKTIO-1 AT 98 MHz: 105dB. 

Techiics SH -90 8 and ST -9038. A rare .-mbir ation 
cf oJdio technology. A new standard of audio excellence. 

Technics 
ProfeKsional Series 

Enter tJc. $9 on Reader Service Card 

AmericanRadioHistory.Com



fact: 
February and March are 
be -kind -to -your -records/ 
check -your -stylus months... 

FREE! Stylus inspection and 
cleaning wherever you see this sign: 
A cartridge is forever-your stylus isn't! Even 
though you can't see stylus wear, it affects the per- 
formance of your entire hi-fi system. A worn stylus 
could even ruin your records! We urge you to have 
your stylus professionally inspected no less than 
once a year. 

During February and March, audio dealers dis- 
playing this sign will have trained personnel and 
the equipment necessary to examine your stylus 
for wear or damage. They'll professionally clean 
your stylus and tell you if it's time to replace it. 

% 9stylus cleaning brush 
A practical and safe way to clean your stylus! 
Synthetic bristles with the right amount of stiff- 
ness to remove dust and lint buildup effi- 
ciently without damaging the stylus tip. 
Free when you have your stylus in- 
spected at a participating Shure 
dealer. 

Bring your cartridge back to original specs 
The performance of your cartridge depends largely on the stylus assembly and only 
a genuine Shure replacement stylus can restore your cartridge to its original perform- 
ance! Give your record collection the protection it deserves, insist on the words 'This 
Stereo Dynetic® stylus is precision manufactured by Shure Brothers Inc:' on the 
box, and the name SHURE on the replacement stylus you buy. Don't settle for sub- 
stitutes-your record collection is too valuable! 

SPECIAL NOTE: 
Genuine Shure replacement 
styli are available for virtually 
all Shure stereo magnetic car- 
tridges-whatever their age. If 
your dealer doesn't have yours, 
write to us. 

Replacement styli by... 

SHORE 
Shure Brothers Inc. 222 Hartrey Ave. Evanston, IL 60204 

In Canada: A.C. Simmonds & Sons Limited 
Manufacturers of high fidelity components, 

microphones, sound systems and related circuitry. 

Portable Auto Equipment 
Q. I am working on a portable music 

system using equipment designed for 
use in my car. For home use, what kind 
of d.c. adaptor would I need? How 
much power is needed to keep the 
system running efficiently? - John 
Keller, Chicago, Ill. 

A. Each separate component in your 
system requires a certain amount of 
power (of course, the speakers are not 
considered, for the power they require 
is supplied by either your amplifier or 
receiver, rather than from a special 
power supply). Because the various 
components are designed to operate 
on 12 volts d.c., we know that they 
must be supplied with that kind of d.c. 
power. The instruction manual which 
accompanies each piece of equipment 
will supply you with information as to 
current- number of amps - required 
to operate each piece of equipment. 
Add together the number of amperes 
required by each component you plan 
to use. Actually, the power supply 
should be capable of handling a some- 
what higher current than the com- 
bined drain of all your equipment - 
this is a safety margin designed to 
keep the power supply from overheat- 
ing. 

Power supplies of this kind are avail- 
able from stores selling equipment to 
amateur radio operators. These power 
supplies are then plugged into the 
home a.c. socket, and each compo- 
nent will automatically draw the 
amount of current for which it is 

designed. 
Batteries are capable of delivering 

current for a specified amount of time. 
For example, if the automotive battery 
is capable of delivering 35 ampere - 
hours, and your equipment takes 10 
amperes, then the battery will have to 
be recharged after 3' hours. The deal- 
er from whom you purchase your bat- 
tery should be able to assist you in ob- 
taining the correct battery charger. 

Smeared Sound 
Q. 1 have noticed that on many of 

the tapes 1 have recorded in the past 
several years that the "s" sound is 
smeared. I record at 33/4 ips and clean 
and demagnetize my heads regularly. 
Do you suspect that there is anything 
wrong with my tape deck? - Howard 
Eiserike, College Park, Md. 

A. Your problem is probably due to 
recording at too high a level, resulting 
in tape saturation. Saturation is most 
likely to occur at the high frequencies 
where the "s" sound occurs, and be- 
cause of the substantial amount of 
treble boost provided by the record 
electronics at 33/4 ips. Try reducing your 
recording level by about 3 to 6 dB. 
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WHICH NEW HIGH BIAS 
TAPE WINS WITH MAHLER'S 

FOURTH SYMPHONY? 

, 

Original manuscript sketch for the first 
movement of Gustav Mahler's Fourth 
Symphony. Courtesy of The Newberry 
Library, Ch cago. 

Choose eight measures of Mahler's Fourth 
that are really rich in the high frequencies. 
The type of passage that high bias tapes are 
designed for. 

Record it on your favorite high bias cassette, 
using the Chrome/Cr02 setting. Then again 
on new MEMOREX HIGH BIAS. 
Now play back the tapes. 

We're convinced you'll have a new favorite. 
New MEMOREX HIGH BIAS is made with 
an exclusive ferrite crystal oxide formulation. 
No high bias tape delivers greater high 
frequency fidelity with less noise, plus truer 
response across the entire frequency range. 

In short, you can't find a high bias cassette 
that gives you truer `v,; - 

reproduction. 

MEMOREX 
Recording Tape and Accessories. 
Is it live, or is it Memorex? 

MEMOREX 90 

HIGH BIAS 
Memor 

(0 1979, Memorex Corporation, Santa Clara, California 95052..Uí 
Enter No. 25 on Reader Service Card 

AmericanRadioHistory.Com



Bert Whyte theBehind c 
After trying to cope with too many 

"winters of their discontent," in the 
arctic clime of Chicago, the powers 
that be in the Consumer Electronic 
Show decided to hold their annual 
winter pow -wow in Las Vegas. I 

missed the inaugural event in 1978, 
but with the year 1979 still in its swad- 
dling clothes, I spent January 6th 
through 9th at the Winter Consumer 
Electronics Show in Las Vegas. 

Ah, Las Vegas! A tacky tinsel town, 
full of tawdry temples of titillation and 
temptation, with an infinite capacity 
for rapacity and rip-off. (How's that for 
alliteration!) Getting around the town 
is an onerous task ... taxi fares are 
outrageously high and there are inter- 
minable delays in getting one at every 
hotel. This factor alone was responsi- 
ble for our inability to cover many 
events and keep up with a very tight 
schedule. In Las Vegas there are two 
kinds of deserts ... one is the sandy 

12 wastes surrounding the town ... the 
other is the gastronomic desert that is 

Las Vegas itself. You can get two kinds 
of food in Las Vegas ... cheap awful 
food and expensive awful food. Well, 

.AS 
= 

R£Gp$ 
IJE 

why go on ... if you are a gambler, the 
town is paradise ... if you are not, it 
can be a purgatory. Considering amen- 
tities, attitudes, and prices between 
Las Vegas and Chicago, one almost 
longs again for the latter's stinging 
sleet and frozen feet! 

In spite of the vicissitudes of Vegas, 
it must be admitted that at the con- 
vention hall, the WCES was both well 
organized and well laid out. If you 
wanted to concentrate on audio and 
avoid the watches and games, these 
areas were better isolated from each 
other than previously. So it was with 
the other areas of interest. As usual, 
the sound demo rooms suffered from 
sound transmission through their 
walls, but better that than trying to 
demo on the open floor of the con- 
vention hall. There were isolated ex- 
hibits in many of the hotels around 
town, but the bulk of the so-called 
"esoteric" audio demonstrations were 
concentrated at the Jockey Club, an 
expensive cab ride from the conven- 
tion hall. 

With the economic situation in this 
country, 1978 was considered a "soft 
year " for the audio industry. Thus, 

manufacturers and dealers came to 
this WCES with a certain 

amount of trepi- 
dation, looking 

for hopeful 
signs that 

the bottom 
wasn't going 

to drop out of 
their business in 

1979. Well, this 

WCES certainly wasn't the up -beat, 
ebullient, optimistic gathering of some 
past years. However, attendance was 
very good, said to be the best ever, 
and there was enough new technology 
introduced and generally aggressive 
marketing plans unveiled to buoy con- 
fidence in the industry, which was re- 
flected in a respectable amount of 
buying. 

As noted, this WCES was a tough 
show to cover. There were many 
things I just didn't get the opportunity 
to see. Needless to say, I've had to give 
priority to those items which are cur- 
rently in the prime areas of interest. 

Metal Particle Tape 
Whether metal -particle tape and 

cassette decks capable of recording 
this new tape would have reached 
their present state of development 
without the stimulus of the audio sales 
slowdown in 1978 is debatable. In any 
case, metal -particle tape is on the mar- 
ket in the form of the 3M "Metafine," 
and a committment to manufacture 
this type of tape was announced by 
TDK, Maxell, Fuji, and BASF. There is 

little reason to doubt that Memorex 
and Ampex will climb onto this 
bandwagon as well. Some manufactur- 
ers had some actual samples of metal - 
particle tape at the show, and there 
were even a couple of demonstrations, 
with that of JVC making a notable 
impression, showing the difference in 
dynamic range and headroom be- 
tween a high -bias ferric tape and the 
metal -particle tape in the recording of 
a small jazz combo. As for cassette 
decks equipped with the special erase 
and record heads and bias and equal- 
ization circuitry to record metal tape, 
the pioneering deck of Tandberg has 
been joined by models from JVC, 
Nakamichi, Aiwa, Teac, Sanyo, and 
BIC/Avnet. In fact, 131C stole a 

march on some of its rivals by unveil- 
ing their model C-1, the first car stereo 
cassette to handle metal -particle tape. 
Both the C-1 and the BIC T-4 metal 
compatible deck are of the two -speed 
variety recently introduced by BIC. 
The combination of metal tape and a 

cassette speed of 33/4 ips should really 
satisfy those looking for widest possi- 
ble frequency response. Technics was 
showing its Model M-95 cassette deck, 
which at $1300 was the highest priced 
metal compatible unit at the show. 
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THE JVC CASSETTE DECK. 
It gives you more of what the others wish they could. 

Cassette recording takes a giant step for- 
ward with the new series of JVC cassette 
decks. Each is designed to 
give you everything you 
need to get the most out 
of any tape. And there are 
totally new features to 
help yoJ make better - 
sounding cassettes. 
Exclusive Spectro 
Peak Indicator System. 
With almost recording 
studio vigilance, 25 
instan: -responding LED 
indica:ors offer fail-safe 
protection against dis- 
tortion produced by 
tape cver-saturation. 
For the first time, you can constantly visually monitor 
the levels of five low -to-high musical frequency ranges. 
Then, on playback, the Spectro Peak Indicator actually 
lets you see how accurately the deck has performed. 
Expanded Dynamic 
Range and Better 
Noise Reduction. 
Our Super ANRS circuitry IL fllil _* 
applies compression in 
recording and expansion 
in playback to improve 
dynamic ange at higher 
frequencies. So distortion 
is eliminated in sudden 4; 
high g peaks of any musical 

prog-am. Super ANRS also reduces tape hiss by 
boosting -he deck E. signal-to-noise ratio by as rruch 

as 10dB over 5000Hz. 
New Head Design. 

Our refined Sen -Alloy head 
gives you the sensitive per- 

formance 01 permalloy head 
construction, combined with 
the extreme longevity of fer- 
rite, for bright, full -sounding 

recordings. 
Get the most out of any tape 

Because whichever type you select, 
you'll extract the most from it with 

our special recording equalizer 
crcuit that lets you "fine tune" the 

high frequency response of the deck 
to the ecact requirements of the tape. These inrova- 
tions alo le set JVC cassette decks apart from all the 

others. Thi3n when you consider our other refinements, 
like precision -ground capstans, gear/oil-damped 

cassette Coors, multi -peak LED indicators, independent 
drive mechanisms, plus top 
performance specificalions, 

r you can understand why we 
say that JVC gives you more 

of what other decks wish 
they could. Visit your JVC 

dealer and you'll hear why. 

Top: KO -65. KD -55, KD -25. 3ottom KC -10. KD -177011 K6-1636 II Not shown: KC -2. hD-3130, KD-S2C1 

KD -85 STERH) CASA _III INc1. 

T110-qAK IEKI omICKbK 
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Lux was showing two metal -parti- 
cle tape compatible decks, inter- 
esting in that both units employ 
d.c. amplifiers in the record and 
playback circuits and 
have user adjustable 
azimuth control for 
the record head. Most 
unusual is that the 
entire head housing assem- 
bly is easily removable and 
could accept heads in a new 
configuration, should such 
items appear in the future ... i.e. 
"half-track" cassette heads. The Eumig 
company showed its model FL1000 
metal -particle tape compatible deck, 
and they also announced that the first 
Eumig cassette deck, their CCD model, 
can be updated with new erase and 
record head and bias and equalization 
circuitry to handle metal tape at a cost 
to the consumer of $200. In addition to 
the aforementioned metal compatible 
cassette decks, models of the same 
kind will be forthcoming from Hitachi, 
Fisher, Yamaha, Toshiba, Sony, Onkyo, 
Marantz, Sansui, Pioneer, and Sharp. 
With such overwhelming industry re- 
sponse to metal -particle tape, we are 
unquestionably entering a new era of 
high -quality cassette recording, which 
should come into full flower at the 
CES in Chicago, and have a most salu- 
tory effect on the market. 

Before we leave cassette decks, it 
should be noted that other technolog- 
ical advances were in evidence besides 
metal -tape capability. Hitachi and 
Aiwa had decks in which tape formu- 
lation bias, equalization, and sensitivi- 
ty were set via a microprocessor. The 
JVC KD -A8 deck is another of this 
breed, but gilds the lily by its ability to 
record metal -particle tapes as well. 

Nor should we forget that open -reel 
decks still furnish the very highest 
quality in tape recording, along with 
their special capabilities of editing, 
overdubbing, etc. A number of new 
101/2 -in. open -reel models appeared 
from such old pros as Teac and Tech- 
nics, along with Akai, and relative 
newcomer, Philips. Many new per- 
formance and convenience features 
are on these new decks, including 
quartz -lock capstan drive. 

Digital recording at the WCES is still 
on the back burner in contrast to the 
red-hot professional arena. Still, there 
were the PCM units from Sony, JVC, 
Mitsubishi, and Technics. At the Tech- 
nics exhibit they were playing their 
VISC digital disc, using the Stravinsky 
L'Histoire du Soldat I had recorded for 
them on their PCM/VCR system last 
summer. It is worth noting that Dave 
Monoson, one of the most astute and 
knowledgable PR men in the audio 
business, who handles Yamaha and 
Maxell and imports the interesting 

new Nagatronics ribbon phono car- 
tridge (and a man with his ear close to 
the ground in Japan), feels that such 
tremendous advances are being made 
in LSI (large scale integrated) chip 
technology that PCM capabilities will 
be built into future VCR machines 
within 18 months to two years. The 
price range envisioned for these units 
would be around $2000, and of course 
this would make pre-recorded digital 
music cassettes a distinct possibility. 
One final note on the tape scene .. . 

don't forget that while metal -particle 
tape is causing a minor revolution in 
the world of cassette decks, the very 
same kind of metal tape has equal ap- 
plicability to open -reel decks, to video 
cassette recorders, and even digital 
recorders. The super high packing 
density of the metal -particle tape will 
have an equally profound effect on 
the performance of these formats. 

Audio Mainstay 
It goes without saying that at the 

WCES, receivers were still the mainstay 
of the audio business. Models contin- 
ue to proliferate, with every imagina- 
ble gizmo and technological advance 
being applied to them to gain some 
competitive advantage with each 
other and have greater appeal to the 
audio consumer. The horsepower race 
seems to have reached a plateau, with 
the 330 -watt -per -channel Technics 
unit still the leader. 

However, fast gaining ground on the 
receiver market is that of integrated 
amplifiers with associated tuners. 
Some of the integrated amplifiers are 
invading the "ultra -fi" quality once 
the exclusive province of high -end 
amplifiers and preamps. For example, 
Kenwood's KA -907 integrated ampli- 
fier is rated at 150 watts per channel, 
with a rise time of 0.8 microseconds 
and a slew rate of 230 volts per micro- 
second! This, along with many ameni- 
ties in the preamp section, including 
an input for moving coil cartridges. 
Sansui has its 160 -watt -per -channel 
AU -X1 integrated amplifier with rise 
time of only 0.5 microseconds and a 

260 volts per microsecond. Let's face it, 
friends, those kinds of specs are better 
than many of the highly regarded 
"audiophile" of the separate ampli- 
fiers! Technics has a new waveform 
input/output distortion analysis sys- 
tem, which uses complex music signals 
for testing rather than the usual sine 
and square wave signals, and they 
state the use of music signals is a more 
accurate representation of an ampli- 
fier's true transient response and TIM 
distortion capabilities. One of the first 
fruits of this new analysis system is the 
Technics SÚ8099 integrated d.c. ampli- 
fier which puts out 115 watts per chan- 
nel with THD claimed to be no more 
than 0.0007 percent. Yamaha and JVC, 
just to name two that come to mind, 
have equally sophisticated integrated 
amplifiers. The separate tuners, made 
to be companion pieces to these inte- 
grated amplifiers, are very advanced 
units. Perhaps the most sophisticated 
of the tuners was the Kenwood KT - 
917, which utilizes what is termed a 

"pulse count FM detector" that con- 
verts each cycle of an FM signal into a 

digital pulse. The detector's output is 

proportional to the count of density 
and is said to be theoretically and 
practically perfectly linear. The system 
is claimed to reduce FM distortion by a 

half, while improving signal-to-noise 
ratio 6 to 12 dB. 

Quadraphonic Comeback? 
As mentioned earlier, the Jockey 

Club in Las Vegas was the exclusive 
headquarters for the so-called "esoter- 
ic" audio manufacturers. With all 
those exotic audio goodies all in one 
place, needless to say, the audio press 
corps spent a lot of time there audi- 
tioning them. However, before we 
take on the Jockey Club, a slight diver- 
sion to the MGM-Grand hotel, to lis- 
ten to some quadraphonic sound. 
HUH! You heard me correctly, friends. 
Regular readers of this column will 
know that for several years now I have 
been dealing with Mr. Wesley Ruggles, 
a charming fellow whose uncle is that 
fabulous comedian, Charley Ruggles. 
Wesley had acquired the rights to the 
Tate Directional Enhancement System, 
an ultra -sophisticated SQ four -chan- 
nel decoder, featuring separation of 35 
dB between channels. Wesley was 
trying to get this circuit reduced to in- 
tegrated chips by the National Semi- 
conductor Co. First results were prom; 
ising, and I was supposed to receive 
one of the first SQ decoders built 
around the chips. Well, problems 
developed, promises were made, 
things got worse, quadraphonic sound 
became moribund . . . in any case, I 

never got the decoder and forgot 
about the whole thing. Well, I saw 
Wesley Ruggles in the convention hall, 
and he directed me to the suite of the 
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"Overall amplifier performance rating: excellent. 
Sound quality: superb:' Len Feldman* 

1 
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The Sansui AU -717 
DC integrated amplifier. 

Len Feldman 

When Len Feldman tested the Sansui AU -717 for Radio - 
Electronics a year ago, he concentrated primarily on its 

traditional, steady-state performance measurements. 
Power output capability. Total harmonic distortion. RIAA 
phono equalization accuracy. Signal-to-noise ratio. 
Usual tests, though applied to an unusual amplifier. 
Here's some of what he said' 

"One clear advantage of DC design is ap- 
parent. Even at the low 20Hz extreme, the amplifier 
delivers a full 92 watts-the same value obtained for 
mid -frequency power-compared with its 85 -watt 
rating into 8 ohms... 

"The equalization characteristic of the pre- 
amplifier was ore of the most precise we have ever 
measured, with the deviation frcm the standard RIAA 
playback curve never exceeding more than 0.1dB... 
The 380 -mV overload figure for chono is far greater 
than would ever be required using even the highest 
output magnetic cartridges available." 

At the time, dynamic response measure- 
ments-such asslew rate, rise time, and Transient Inter - 
Modulation distortion (TIM) - were still in their infancy. 
Indeed, even now, engineers have not yet fully agreed 
on a standard method of measuring TIM, though its 

audible effects nave been increasingly recognized. 
Mr. Feldman sensed this when he commented: "Sansui 
claims that this unit has reduced transent intermodula- 
ton distortion...and, indeed, the model AU -717 deliv- 
ered sound as transparent and clean as any we have 

To 
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heard from an integrated amplifier..." 
The fact is that while conventional amps 

are designed to reproduce sine -wave test signals - 
which have a smoothly -changing, endlessly repeating 
character-with negligible THD, they usually do so 
at the cost of increased TIM. The excessive negative 
feedback used to reduce steady-state distortion to the 
vanishing point can (and usually does) reduce the abil- 
ity of the amplifier to respond fully to the dynamic, 
rapidly -changing, pulsive signals which are the music 
itself. Thus, you get the harsh, metallic sound of TIM. 

That's why Sansui has not only led the way in 

DC amplifier design (circuits whose low -frequency 
response extends down to zero Hz), but has also con- 
centrated on the high slew rate, fast rise time designs 
needed for the faithful reproduction of music, not just 
simple test signals. Slew rate is a high 60V/µSec; rise 

time a fast 1.4µSec. And the frequency response of the 
power amp of the AU -717 extends to a full 200,000Hz. 

Visit your authorized Sansui dealer. You'll 
hear the difference Len Feldman heard, and you'll un- 
derstand why the Sansui AU -717 is about the most 
popular integrated amplifier available today 

SANSUI ELECTRONICS CORP. 
Lyndhurst, New Jersey 07071 Gardena, Ca. 90247 
Sansui Electric Co., Ltd., Tokyo, Japan 
Sansui Audio Europe S.A., Antwerp, Belgium 
Ir. Canada: Electronic Distributors 

Reprinted in part from Len Feldman's test report in 

RADIO -ELECTRONICS, January, 1978. 
o 
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ULTRA DYNAAIIC 

_ 

UD 

maaeu. ULTRA DYNAMIC 

First, you play your favorite records, tapes or FM broadcasts 
through the expander section of our Model 128 to restore missing dynamics 
and reduce noise that's been robbing you of live performance realism. 

Then, you preserve the dynamics of this vibrantly enhanced 
program by copying through the 128 noise reduction section to eliminate 
tape hiss normally added by copying. 

Finally, you play bock your taped copy through the decoder of your 
dbx 128 and hear music with more dynamic range and detail than you've 
ever heard before off any tape. Sound unbelievable? Well, it was until the 
dbx 128 came along. But now you can make dynamically enhanced copies 
that sound better than the originals, with no hiss build-up, on any open -reel, 
cartridge or cassette recorder. 

To learn how, ask the dbxpert at your local dealer for a 
demonstration of the new dbx 128. For full product information and a list of 
demonstrating dbx 128 dealers, circle reader service number or contact: 

dbx 
UNLOCK YOUR EARS 

dbx, Incorporated, 71 Chapel Street, Newton, MA 02195 (617) 964-3210 
Enter No. 10 on Reader Service Card 

Fosgate Company at the MGM-Grand 
hotel. Fosgate has heretofore been in- 
volved with high -quality auto -stereo 
components, but it seems the three 
chips of the Tate system finally had all 
the bugs ironed out, and Mr. Jim Fos - 
gate had acquired a license to use 
them. His company has developed 
what he calls the Tetra One, a four - 
channel decoder, amplifier, and equal- 
izer for cars, and the Tetra Two, a 

straight SQ decoder for home use. At 
the present time, only the car unit is in 
production, and this is what I heard 
through a very elaborate high -power 
four -channel system. In the SQ mode, 
playing various SQ recordings, the unit 
was as good as I had heard in the pro- 
totype some years ago. Separation was 
outstanding, with none of the annoy- 
ing pumping that was the bane of 
some of the gain/adjust-logic decod- 
ers. However, it is in synthesizing four - 
channel effects from normal stereo re- 
cords where the Tate system really 
shines. Depending upon the micro - 
phoning techniques used in the origi- 
nal recording, some extraordinary ef- 
fects are produced. It is interesting to 
note that the Audionics Company of 
Oregon also has a license for the Tate 
chips and will be producing a decoder. 
And, of all things, Dr. Ray Dolby has 
acquired a Tate license for the four - 
channel decoding of his movie sound 
tracks! Does all this mean a return to 
four -channel sound? The FCC deci- 
sions are still pending, but the Fosgate 
people are quite enthusiastic about 
the prospects for the Tate system. 
There are a lot of old SQ recordings 
around, and it is true that all EMI clas- 
sical recordings and some of those of 
German Electrola are recorded in SQ. 
We will watch this development very 
closely. 

Let me preface my report on things 
at the Jockey Club by stating quite 
candidly that at that hotel, the bastion 
of the "high end," I heard a lot of ap- 
pallingly bad sound . . . a good deal 
of indifferent sound, and , I'm afraid, a 

bare modicum of really good sound. I 

went into many rooms loaded with ex- 
pensive equipment, and the poor 
balances, screechy distortion, boomy 
distortion, annoying buzzes, rattles, 
hums, undamped resonances, and 
crummy source material was beyond 
belief. The worst part of it was that 
there were people there smiling and 
saying, "Isn't that great?" In several 
instances, I tried to point out the dis- 
tortions I was perceiving, but they just 
wouldn't acknowledge the fact. I as- 
sure them and you, dear reader, that I 

wasn't trying to be a "wise guy" or a 

"big deal." I was genuinely trying to 
be helpful. Most of the problems were 
in the phono playback setups, with a 

lot of mistracking, etc. 

AUDIO April 1979 

AmericanRadioHistory.Com



In a class by itself. 

There are few stereophones of any 
kind that can match the full -bandwidth 
performance of the Koss Pro/4 AAA. That's 
because the Triple As oversized voice 
coil and extra large diaphragm reproduce 
recorded material with a lifelike intensity, 
and minimal distortion never before avail- 
able in dynamic stereophones. 

With a frequency response from }0 
Hz to 22 kHz, a highly efficient element 
and a perfect seal for low bass response to 
below audibility, the Triple A lets every 
note blossom to its fullest harmonic growth. 
You'll hear so much more of your favorite 
music, you'll think you're listening to a 
whole new recording. 

Unlike other stereophones, the ear- 
cushions developed for the Pro/4 Triple A 
represent a breakthrough in both comfort 
and acoustical engineering. Through ex- 
tensive studies on how stereophones are 
actually worn, Koss engineers were able 
to reduce lateral pressure with a direct 
contour Pneumalite® earcushion that not 
only offers soft pliable comfort, but also 
creates an ideal environment for minimiz- 
ing the linear excusion of the driver. Thus, 
he driver is able to produce any volume 
level without distortion. So you'll hear all 
the fundamental and harmonic frequencies 
exactly as they were recorded. 

In addition, Koss has designed a 

©1479 Koss Corp. 

special Pneumalite® dual suspension 
headband that creates a feeling of almost 
weightlessness even over periods of 
extended listening. It makes wearing the 
Triple A's as pleasureable as listening 
to them. 

Why not stop in at your audio spe- 
cialist and see why the Koss Pro/4 Triple A 
belongs in a class by itself. Or write for 
our free, full -color catalog c/o Virginia 
Lamm. Better still, listen to a live demon- 
stration of the incredible Sound of Koss 
with your favorite record or tape We think 
you'll agree that when it comes to the 
Pro/4 AAA and other Koss Stereophones 
and CM loudspeakers: hearing is believing. 

KOSS stereophones/loudspeakers 
hearing is believing`" 

KOtt CORPORATION, 4129 N. Port Washington Ave.. Milwaukee, Wisconsin 53212 International Headquarters Milwaukee/facilities: Canada France Germany ' Ireland Japan 
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Empire's revolutionary 
cleaning method peels 
off every trace of dirt, 

dust and oil from deep 
down in your record's 

grooves. 

Write for your free brochure on 
all fine record care products by 
Audio Groome. Empire Scientific 
Corp., Dept. AG. 
Garden City, 
New York 11530 ' 

Superb Speaker Sound 
In the area of exotic technology, the 

Plasmatronics loudspeaker is a tour de 
force. This was my third encounter 
with this system, and with an entirely 
revamped midrange and bass speaker, 
the sound was superb. Of course the 
major area of interest is in the "plas- 
ma" driver which operates from 700 
Hz to beyond 20 kHz. Helium gas is 

bled into an "ionization" chamber and 
the output of a Class -A tube amplifier 
into the chamber ionizes the helium 
creating a "plasma" and subsequently 
modulates what is, in essence, a 

"massless diaphragm." As you might 
expect, the sound from 700 Hz up is 

seamless and silken smooth, with ut- 
terly astonishing transient response. 
Percussive sounds happen instantane- 
ously with not the slightest smidgin of 
overshoot. It is big, expensive 
($6500.00), complicated in its set-up, 
and with the helium costs about 25 

cents an hour to play. And good 
though the new midrange and bass is, 

you wish that the plasma technology 
was also operative in this end of the 
frequency spectrum. It certainly isn't 
for everyone, but it is also incontest- 
ably one of the finest transducers 
extant. 

Another sound that would be easy 
to live with was found in the Acoustat 
room. Their new electrostatic Monitor 
has been further refined and is now in 
full production. Though large, the styl- 
ing is sleek, modern, and elegant. Here 
too, the sound is exceptional for its 
smoothness, especially on strings and 
voices, and transients are sharp and 
clean. Stereo imaging is exceptional, 
with good depth perspective and im- 
age stability. 

Magnetic -Field Amp 
Bob Carver brought some of the first 

products from his new Carver Corpo- 
ration, which along with the metal - 
particle tape, represented some of the 
newest technology at the Show, and 
aroused great interest. As I'm sure you 
know, Bob founded Phase Linear some 
years ago, and his line of high -power 
amplifiers and an innovative preamp 
were the basis for a very successful 
company. Bob sold his interest in 
Phase Linear (which has subsequently 
been sold to U.S. Pioneer) and formed 
his present Carver Corp. His first prod- 
ucts are a 250 -watt -per -channel and a 

350 -watt -per -channel amplifier in 
what he terms "conventional" design. 
Decidedly unconventional is his inno- 
vative M-400 "Magnetic -Field Ampli- 
fier." The amplifier is a brushed -gold, 
63A -in. cube, which weighs in at only 
12 pounds. There is a moving LED dis- 
play with VU ballistics covering a 50 - 
dB dynamic range. This tiny unit has 
an output of 200 watts per channel at 8 

ohms from 1 Hz to beyond 20 kHz! 
Frequency response is listed as from 1 

Hz to 250 kHz. THD is rated at 0.05 
percent and TIM distortion is said to 
be unmeasurable. Hum and noise is 

rated below -100 dB at full output. 
Slew rate is said to be better than 80 
volts per microsecond. Ok ... very 
interesting, but what is a magnetic - 
field amplifier? Patents are still pend- 
ing, but I was able to determine that 
one of the different things about the 
unit is that it has neither transformer 
nor big electrolytic storage capacitors. 
Voltage is stepped down, and energy 
stored in a small field coil. The ampli- 
fier has neither heat sinks nor cooling 
fans, as the efficiency of the amplifier 
is said to approach 94 percent! Conse- 
quently, the amplifier rarely gets 
warmer than room temperature. The 
M-400 employs fast -acting FETs, ex- 
cept for special silicon transistors in 
the output stage. An interesting point 
is that the M-400 maintains a constant 
output impedance so a number of 
speakers can be played in parallel 
without damage to the amplifier. The 
amplifier cannot be conventionally 
bridged, but merely using one output 
channel the unit gives a 400 watt out- 
put! The projected price of the M-400 
is $349.95. In other words, a pair of 
these miniscule lightweight units will 
give you a 400 watts per channel for 
$700.00. I can see a lot of applications 
for such a unit. If the amplifier proves 
to be reliable, rock music road shows 
could really cut down on the weight of 
the huge amplifiers they now drag 
around, and their ability to accept 
multiple speakers without impedance 
changes would be equally useful. In 
consumer situations, a pair of them 
would furnish a 200 -watt -per -channel 
bi -amp set up. 

I listened to my latest London Phil- 
harmonic direct -disc recording of Mor- 
ton Gould's Spirituals for Orchestra, 
with the M-400 amplifier driving a pair 
of KEF 105 speakers. These are not the 
most efficient speakers in general and, 
by coincidence, happen to be the 
monitor speakers I used on the Lon- 
don recording sessions. There are 
some very violent and heavy bass pas- 
sages in this recording, and we played 
it back at a good high level. The sound 
was excellent ... highly detailed, with 
good solid bass, and crisp clean tran- 
sients. String sound was very smooth. 
After playing through the disc, the M- 
400 was slightly warm to the touch. 
Quite an amazing demonstration con- 
sidering the size of the unit. Bob 
Carver has always had a special ex- 
pertise in signal processing. Next 
month we will report on some of the 
unique new circuits in his new C-4000 
preamp, along with many more audio 
goodies from the WCES. Q 
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A NEW PREM1P FOR THAT DISCERNING 
PERFECTIONIST WHO CAN APPRECIATE 

THE DIFFERENCE. 
The new 'hase 3000 Series Two 

was designed for that dis erning 
musio-lover who las a passioi fcr 
accurate soind, an eye f`ei elegant 
yet furctional design, a fee fcrcraf-s- 
manship, and an Lnfailinc de:term ra- 
tion to maxi -size return on rwestne:nt. 

The Aiase 3003 incorporates te 
latest thnoi ogic:al advai Mme n:s in 
preampdesign. T-ansien-ove-loacing 
that plagLe_ oreamps has beer 
virtually eliminated, whe:her ampli- 
tude frequency, Dr slew incucec. 
Now you oai enj,ov the f ex bility, 
perforTance and features : -iat are 
priced substantially highs- in 
other equipment 
CMOS LOCIC MEMORY SYSTEM 

Mostpreamps ise dated mechani- 
cal swittching devices that force 
signalstotra'iel long, noisy, circuitous 
routes -rom 
the inputs, 
to the font 
panel, then 

rack to the outputs. Ours don'-. 
The Phase c000 uses CMOS-jig ial 
logic tc ene-çize switching relays 
Ibcatec vrhere they belong, al the 
input jacks This shortens crit cal 
s gnal pa:ho Noise, hum, and the 
crossta k" that's characteristic 

cf mechan cal switching is virtu- 
ally elirri-tatted. 
WANT MORE? 

A listening session with a pair :f 
headphones will convince you just 
how mui of a difference a true head- 
phone anpr makes. Turn the c00: 
around; End see how easy it is -o ¡catch 
in your noise reduction unit. 

Two plete taping circLi:s allow 
N.ou to ocp,' between decks ',While 
listenirg to another source. 

But we've done enough talking_ If 
-,oa're serious about state -of -:he - 

PHONO CARTRIDGE FLEX 3IILITY 
The tvc Fr deper c>ErtR A.aPncno St3sElimi- 

nate ail ow-IeuEI sv-i-cn ng As a resclt ro se 
s recuced theoretrl lim ts 

Pbro 1 s desiçnEc Fbr movierragnet 
calncges atc Its :hree SE lectable 

,3pacitance v,a u=s 
Phom>.2 is user math no_ing-coilc:art-iiges 

and h3s three se lectabl=r--esstance.CLies The 
expensve ou -board headanpusual y -equired 

fcr a i-tonrçccil _artridge s a ree-dy 
bu It into _le 30)0. 

art performance is time for you to 
do scme liste iirg See your 
Phase dealer_ 
SPECIFICAT ONLY: 
Distortion: less thar 0.04% 

(2CHz-20kF ). 

Typically 090E...% Q -kHz. 
Sicnal/Noise 11HF "A" X. 

Phono 1-Woii ig Magnet: greater 
tan 90dB 1 JmV nput 
Phono 2-F'bvino Coil: greate-t-an 
78dB re: 1 rV nput 

Frequency R-spcnse: Phono- , 

Phono -2 dEvia:ion: ±0.3dB 
ToneControb H gh & Low Frequency 

controls wrh s.ritchable turrc'v-3 
points. 

Vo urne Cont-ol 22 -position 
precision uator with plus Cr 
minus 0.5cB tracking. 

Lob' Filter: 1 EdBloctave below - 5Hz 

G,.:-... 

86= ® 
A I f 04ARIerl 

iirvecZzeteA,0 

Phase Linear C Jetion 
2C12í 48th AJenue West 
L,nnwood, "lesbrgcr 

33C3E 

THE POWERFUL DIFFERENCE 
VADE IN USA. J STRIBLTED 1^i G 1ADA BY -I. FCY GRAY LTD. AND N AUSTRALIA E.Y VIEGASOJND PTY. L-D. 
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McIntosh 
"A Technological 

Masterpiece..." 

McIntosh C 32 

"More Than a Preamplifier" 

McIntosh has received peerless ac- 

claim from prominent product 

testing laboratories and outstand- 

ing international recognition! You 

can learn why the "more than a 

preamplifier" C 32 has been 

selected for these unique honors. 

Send us your name and address 

and we'll send you the complete 

product reviews and data on all 

McIntosh products. copies of the 

international awards. and a North 

American FM directory. You will 

understand why McIntosh product 

research and development always 

has the appearance and tech- 

nological look to the future. 

Keep up to date. 

Send now - - - 

McIntosh Laboratory Inc. 
Box 96 East Side Station 

Binghamton, NY 13904 

Name -- 

Address 

City State Zip 

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. 

Tape 
Herman de ide 
Head Replacement 

Q. How difficult is it to replace worn 
heads? -George Smith, Gainesville, 
Fla. 

A. The degree of difficulty varies 
with the make and model of the tape 
deck. Alignment of the head with re- 
spect to vertical, azimuth, and lateral 
orientation can be a problem. An 
alignment tape is usually necessary. It 
is always best to have a competent ser- 
vice technician - preferably in an au- 
thorized service shop - perform the 
job. 

Calibration Concern 
Q. Using the calibration tape sup- 

plied with my external Dolby noise re- 
duction unit, I get fluctuations on the 
meters. This is true when playing the 
tape on either of my two tape decks, 
also while calibrating in the record 
mode 1 get the same effect. Do you 
have any suggestions? -R.D. Mease, 
Hamden, O. 

A. You did not indicate the magni- 
tude of the fluctuations ... if it is on 
the order of 1 to 2 dB, this is fairly nor- 
mal. It is difficult to record and repro- 
duce a perfectly steady tone, plus the 
ear is not likely to notice a fluctuation 
of this degree, especially on mixed 
tones. 

Taping Primer 
Q. I am a novice in the taping game 

and would like some pointers con- 
cerning open -reel taping of phono 
discs and FM programs. -O.L. Tracy, 
Overland Park, Kans. 

A. Your question is so broad that it is 

difficult to answer. The best single 
statement .1 can make is to carefully 
read the instruction manual for your 
tape deck. In addition, it might be 
wise to visit your local audio store to 
see what books they have on tape re- 
cording for the amateur. 

The following may be of help. The 
most difficult step for most tape en- 
thusiasts is to set the recording level 
correctly - high enough to get maxi- 
mum signal-to-noise ratio the deck is 

capable of, but low enough to avoid 
excessive distortion. Using a good - 
quality tape and phono disc as the 
source, experiment with different re- 

cording levels until you get a "feel" for 
the proper level. If you record too 
high, the sound may have a grainy, 
coarse, or even raspy quality. If you 
record at too low a level, the noise 
level (due to the tape and tape deck 
electronics) will be rather apparent. At 
too high a recording level, there may 
be a noticeable drop in the treble re- 
sponse due to tape saturation at the 
higher frequencies. For maximum 
quality, use the highest tape speed of 
your deck. After every eight hours of 
use, clean and demagnetize the heads, 
guides, and other components con- 
tacted by the tape. 

Quality Choice 
Q. 1 am in the process of choosing 

between two tape decks for high -qual- 
ity, semi-professional recording. One 
is a home -type deck costing around 
$900 and the other is a professional - 
grade deck costing nearly $3000. This 
large price difference has me some- 
what confused. Your comments would 
be appreciated. - George Ciccone, 
Monmouth Beach, N.J. 

A. Once you pay about $700 up- 
wards for a home tape deck you are 
apt to get a very good quality in terms 
of performance - quality close to that 
of a "professional" machine. Much of 
the price difference is due to the stur- 
dier construction of the professional 
machine, some is due to such addi- 
tiónal features as ease of editing and 
ready adjustment of bias and equaliza- 
tion, while some is due to a slight su- 
periority - not necessarily audible - 
in such respects as low noise, low dis- 
tortion, wide and flat response, low 
wow and flutter, and accurate speed. 

A professional machine is usually 
operated many hours a day, most days 
of the week, and most weeks of the 
year. It is important that the machine 
stand up under such hard usage with a 

minimum of costly down time. The 
home user doesn't need such a high 
degree of reliability, and therefore can 
benefit from the cost savings. 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at 
AUDIO, 401 N. Broad Street, Philadelphia, PA 

19108. All letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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Something as insignificant as a 

speck of dust can mess up a perfectly 
good recording. 

So at Maxell, we've developed 
an ingenious device that keeps dust 

maxell IIIIIIIIIIIII 

Not dust. 
from collecting on our tape. Our take- 
up reel_ 

instead of gaping holes that let 

dust in, our specially molded poly- 
styrene design actually forces dust out. 

11111111111111111111111111111111111 IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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So if your take-up reel is picking 
up more than it should, pick up ours. 

You'll find it comes attached to 
something even more impressive. 

Our tape. 

lilt' IIIIIIIIIIIIIIIIIIIIIIIIIII I I IIIIIIIIIIIIIIIIIIIII 1111111 
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Edward Tatnall Canby 

As I continue these days to listen in- 
tensively to stereo FM at a DX-ing dis- 
tance of 100 miles - something I have 
not tried for a long, long time (see last 
month) - I am forcefully reminded 
that the very earliest stereo broadcasts 
were simulcasts at full strength, out of 
two separate stations, each offering its 
normal mono coverage. Like a pair of 
locomotives hitched to a double - 
length train. For if we were to send out 
two signals, should not each cover the 
same area in signal strength as one 
alone? Reasonable thought! But, alas, 
not now the case. Present stereo cov- 
erage, two channels via one carrier, is 

weaker than the equivalent mono 
broadcast and goes out a lesser dis- 
tance in useable form. And yet - here 
I am 100 miles away and listening in 
stereo. Without pain. We do progress, 
in spite of necessary compromises. 

The early experiments didn't always 
work. Often one station was FM, the 

22 other AM, a matter of practicality. 
How could you listen, say, to an AM 
right channel, noisy and severely limit- 
ed in frequency range, and an FM left 
channel, both noiseless and wide - 
range? The mix, as I well remember, 
was awful. A few FM -FM experiments 
were set up - in California, as I re- 
member - and here the stereo was 

good and strong too. Perhaps better 
than we shall ever get now in respect 
to full coverage and noise -free recep- 
tion, both channels. But this couldn't 
last. You could hardly expect a work- 
ing FM outlet to operate on only half a 

signal, one-sided. There had to be a 

better way, two channels from a single 
station. And the pure engineering 
voice who told us how to do it via 
multiplex was Murray Crosby, a man 
who would not compromise short of 
the ideal merely to accommodate ex- 
isting SCA subcarriers. 

Well, Crosby lost out and SCA is still 
alive and occasionally with us. Our 
present stereo system is a somewhat 
elaborate compromise designed to 
take on, when necessary, more than 
the basic two channels, which leaves 
our stereo broadcast power somewhat 
under strength but basically pretty 
much OK, now that we have learned 
to live with it. But stereo coverage is 

apt to be weak in the outskirts and 
easily subject to noise interference, as 

plenty of us have discovered. 
At 100 miles, I never earlier could lis- 

ten to stereo on the air. Mono came 
through beautifully - stereo was 
mostly a roar of .noise, a background 
sound so harsh and so cutting to the 
ears that I could not take it for long. It 

was a nasty and distressing choice - 
for a switch to mono brought instant 
peace, low noise, and inevitable bore- 
dom. Who wants to listen to mono? 
That's for portable transistors. I hated 
to miss something that I knew was 
right there, the full ambience and sep- 
aration of two -channel broadcast 
sound. So near, and yet so far. Stereo, 
for me, at my distance, was a bust. 

I say this because now for the first 
time, during these last months, I have 
at last been able to listen regularly in 
stereo and really enjoy it. Now, at last, 
in the current generation of FM stereo 
tuners, the noise is under control. Not 
counting, of course, passing interfer- 
ences like planes, vast numbers of 
them and who knows how far away, 
bringing great pulses and gasps of the 
old familiar roaring, slow, then faster 
and faster as the reflection interfer- 
ence angles change .... But the planes 
are merely a nuisance factor. They 
come and they depart, and all is well. 
At my extreme range, my new tuner 
brings in numbers of very distant ster- 
eo stations with no more noise than 
many a disc and tape I play via the 
same equipment. But this isn't all in 
the way of improvement. There's 
something else that has me intrided 
... the remaining noise is no longer 

AUDIO April 1979 

AmericanRadioHistory.Com



The standard 
bearers. 

The high bias standard. 
In the past few years, these fine deck 
manufacturers have helped to push 
the cassette medium ever closer to 
the ultimate boundaries of high 
fidelity. 'Ibday, their best decks 
can produce results that are 
virtually indistinguishable 
from those of the best reel-to- 
reel machines. 

Through all of their tech- 
nical breakthroughs,they've 
had one thing in common. 
They all use TDK SA as 
their reference tape for the 
high bias position. These 
manufacturers wanted a 
tape that could extract 
every last drop of per- 
formance from their decks 
and they chose SA. 

And to make sure that 
kind of performance 
is duplicated by each 
and every deck that 
comes off the assembly 
line, these manufac- 
turers use SA to align 
their decks before they 
leave the factory. 

Enter No. 46 on Reader Service Card 
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Which makes SA the logical choice 
for home use; the best way to be sure 
you get all the sound you've paid for. 

But sound isn't the only reason 
SA is the high bias standard. Its 
super -precision mechanism is the 
most advanced and reliable TDK has 
ever made-and we've been backing 
our cassettes with a full lifetime 
warranty' longer than anyone else 
in hi fi-more than 10 years. 

So if you would like to raise your 
own recording standards, simply switch 
to the tape that's become a recording 
legend-TDK SA. TDK Electronics 
Corp., Garden City, NY 11530. 

The machine for your machine. 
'In the u likely evell that any 70K cassette ever tads to pertorm due to a detect ireteterials 

or workmanship seep y retain lt to you: ficcai dealer or It TOO for a tree replacement 

AmericanRadioHistory.Com



24 

Unique New 

SCCD)ITUCC 
TDflICTM 
Vibration 
Damping 
Compound from 
Audio-Technica 

,,... 

Liquid touch-up for the golden ear! 

Sonic Tonic is a viscous damping 
material created to control and subdue 
small resonances in your system. It 
stops the tiny vibrations which may spoil 
an otherwise clean -sounding signal. 

For instance, at low recorded levels 
your phono may sound fine. But at 
high levels perhaps an unsupported 
tone arm lead vibrates ever so slightly, 
adding a "sonic haze" to everything 
you hear. 

Simply add a thin coating of Sonic 
Tonic. It goes on white, and dries in 
minutes to a clear yet always resilient 
coating. Sonic Tonic adds almost 
no mass, but-because it never fully 
hardens-it soaks up small vibrations 
like a sponge soaks up water. 

Sonic Tonic can be applied almost 
anywhere to metal and most plastic 
surfaces. Use it on speaker voice coil 
wires, cartridge leads, tone arm shells 
and fingerlifts, turntable springs or 
wherever subtle control is needed. 
Sonic Tonic withstands normal hand- 
ling, yet peels off readily if you change 
your mind. 

If you're seeking perfection, 
Sonic Tonic is a helpful new 
finishing touch. Just $6.95 for a 
bottle of AT617 Sonic Tonic, 
complete with applicator cap. 
At your Audio-Technica 
dealer's today. 

OINNOVATION u PRECISION INTEGRITY 
AUDIO-TECHNICA U.S., INC. 

Dept. 49A, 33 Shiawassee Avenue 
Fairlawn, Ohio 44313 

In Canada: Superior Electronics, Inc. 
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harsh. It has, somehow, been gentled - that's the best word. 
Instead of the old barbed, saw- 

toothed FM -stereo roar, variously loud 
but always unpleasant at any level, 
there is now a smoother, more lubri- 
cated sound, altogether inoffensive 
when the signal strength is good - as 

it often is. Amazing! I mostly don't 
mind it a bit. Which makes real stereo 
listening quite possible, almost restful, 
via distant stations as well as those 
that are (relatively) nearby, say a mere 
40 miles off. That's good news. I am 
unable to explain the lubrication, but 
it is there. Better a lubricated noise 
than sawtooth, any day, even if ideally 
there should be no background noise 
at all. 

So let us forget the theoretical argu- 
ments, for we have our chosen system 
well in hand and we are improving its 
compromise by, literally, leaps and 
bounds ... 100 -mile leaps. Even Mur- 
ray Crosby might be impressed at what 
we now can do with stereo. 

Yes, I know. I will be assured, by 
those who know, that I am wrong. Un- 
der correct reception conditions there 
is no stereo noise. Well, I'll agree - for 
city or suburb listening. I have often 
heard it, so to speak. Especially when 
the music is background and the level 
turned down. But even with louder 
music there seems to be no noise - 
or is there? Do not forget that in the 
city there is a steady and subliminal 
background spectrum of "live" sound 
that can easily mask any slight residual 
noise in stereo reception. Even on a 

Sunday morning or in the wee small 
hours of the week. City FM listening is 

not an objective test. Very useful illu- 
sion, though, for city listeners. 

Hi-Fi Coconut 
Where I live, there is no masking, 

unless occasionally the wind sighs in 
the trees. Moreover, I like my music 
LOUD, just like any seasoned hi-fi 
coconut. If there's any residual noise 
at all, I'm going to hear it, and I do. It's 
there! Always. But I really don't mind 
much any more. Nor will you. 

So put residual noise aside and look 
at stereo FM itself, in case you are 
newly interested, out there in your 
own country spot at a distance from 
the stations of your choice. With your 
brand-new hi-fi tuner - don't even 
think of trying an older one, however 

good it was in its time - you may per- 
haps get what you want via a rooftop 
directional TV antenna, which doesn't 
filter out the FM that is right between 
the two principal TV bands. A genuine 
FM directional is a better idea, space 

allowing, and the bigger the better, of 
course. I'm going to have to get me 
another rotator; you will need one if 
your stations are off in various direc- 
tions. 'Nuff said. just feed into your 
home hi-fi system and it will be happy 
and so will you, maybe even at 150 
miles out. Possible, these days. 

I've been fascinated at the current 
goings-on across the FM spectrum, as 

compared with some years back. 
Numberless new, loud, pop stations. 
As I tactfully suggested last month, I 

skip hastily over them, however wor- 
thy the listening from some people's 
viewpoint. (Not many of these peo- 
ple are hi-fi coconuts.) But I do find 
myself asking, how much of that hide- 
ous (?) distortion is artistically deliber- 
ate and a part of the musical effect? 
Quite a lot, and we must respect this 
even if we don't ourselves jive and 
bounce to the disco beat. If the station 
adds a deliberate bit more distortion - who's to complain? You can skip it 
... I skip it. 

There are dozens of other stations, 
other types, to keep me perpetually 
busy - that's one great advantage of a 

distant country location, where you 
get a real overview, or underview, of 
the radio scene. I also mentioned mut- 
ing circuitry, the usual way to cut out 
inter -station noise. Not much use in 
the country, it cuts out many stations 
too. This Pioneer's is in two fixed posi- 
tions, and just for fun one day I put it 
into the extreme muting position, No. 
2, just to see which stations would get 
through. Only the strongest can make 
it, normally the nearby locals. The rest 
are suppressed. Well, I have no nearby 
locals. But on this extreme muting I 

went down the dial and counted no 
less than 27 stations that made it past 
the mute, not one of them nearer than 
40 or 50 miles. How's that for a choice? 
When I tried the milder No. 1 mute 
position, I picked up no less than 50, 
unmuted. Many more showed up on 
the signal -strength meter, though 
silent. Definitely, some of these, too, 
minus mute, are listenable, in mono if 
not in the noisier stereo, in case you 
really find something you want to 
hear. I often do. I suspect that with a 

rotator I could increase this vast sta- 
tion roster by a dozen or so useful 
outlets, if I ever had the time to listen 
to them. Thanks to narrow -band re- 
ception (alternative to the top -fi, 
wide -band circuit in Pioneer) and to 
extreme sensitivity, a large proportion 
of these many and closely packed 
sources are now at least marginally lis - 
tenable, and there is very little of that 
disastrous overlapping of signals I 

used to experience. 
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Yamaha 
goes its separates way. 

With unprecedented performance, features and price. 
CD re C-4 ster preamp has the most 4 .s v n 
odyianced circút-y imaginable to give you 

sound so rea 3-1a true, you' I swr.ar it's live Distortion in 
the phono pr_-cmo sectior has ceen reduced to a 
miniscule 0 0135K at 2V output Cignal-to-reise ratio 
has been-id-lei to the virtue ly inaudible evel of 97dB at 
10mV A species Current Noise Reduction C:icuit maintains 
this high SAJ vatic *egardless of varying impedances 
caused b, csína different cartriciges. But you really have 
to hear the sound of the C-4 to believe suc- pure musical 
tonality could pcss through a pece of electronics. 

The C-.1" tectu-es put you in -otal command of its 
superb sound Unheard of tone control is y:urs with 
the excluEiNe col nuously v aria ale turnover frequencies 
for the bayend reble ccrtools l'ou can se ct from five 
ranges for both capacitarr and resistance to load your 
cartridget)r cFti--ium pere-mcnce.The C -4's built-in 
head amp p-ov-ides the bccs- necessary fcr you to indblge 
in the trarspa-ert v beauti'L I sound of a rrx ving coil 
cartridge M-hcLt extra expense or noise. 

And these a -e just a fee ot the fabuloLs eatures that 
ma<e the sledlcyityled C-4 a super -sophisticated device 
with possibil Les limited on y by your imag nation. 

11)14a..44 -111.)140 M.I41.13.4444. a, 1114-41 

w..,,.14. *NO _ <....») 
.94.441) 444 44411, 

444 

,,,A,.,,;,, 

.;,. 
11445441.)1,4> 

;., :,,,,>,,,,>,,,,,.ï, _° 

L¡Fi -,,y gr..--0,0wen co.n«a...,ayen c -s 

SASE 

: 

TOM 

mi. 4 Our passi:n tier pu e tondity recc-e; toward 
perfection in he M -L stereo po.e- amp. 

io de iver the cleanest, most musicd sound pcssible, we 
built it with DC circu try in a Wal m:no amp configuration. 
the dual mono amg ccnfigu a-ioi results in dramatically 
reduced crosstalk fcr d amaicaally enhanced listening 
pleasure. 

The M -4's spec. a -e ,othirg shcr of spec ular.THD 
takes a bow at an ircredibly Iw l C05% a rated output of 
20W per channel r -o 3 ohms, 20-1 to 20k-12. 

Signal-to-noise rat ors, (ple-ase hold the cpplause) an 
utterly silent 118dB 

Again though, spec: can' co he sound of the M-4 
justice. This boldly styled, superal\, fL nctiona power 
amplifier is solidly in -he super sta -e -of -the -cl :ategory. 

That's what botn our new separates are cll about. 
Unprecedented p?rforrrance, eat tes and st- ing. 
And the price? Well -Jai can ben?'it from vhct we 
learned in precece-i-setting sound with our legendary 
cost -no -object B-1 and C-1 separates. Without paying the 
price. Audition ou- n=w -ack-rrocntable supe separates, 
the C-4 and M-4 to-,ot_ rself. is an ear-operirg 
experience you won I want to rni. For the mane of your 
''amaha Audio Sped at/ Dealer, check yoLx''ellow Pages 
or write us. 

From Yamaha, naturally 

a YAMAHA 
Audio Division, ED. 3ox 66)3 &era Par<.CA Oó22. 

GIP 
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that matter, in the million $$ disco 
type of sound reproduction. This is en- 
tirely legitimate, I say, and the only 
question is, what should a stereo FM 
outlet do? Just play the things, and let 
the mono fall where it may. As we all 
know, mono sound in pop music can 
be pretty spectacular. 

I note, by the way, that there are 
definitely different artistic techniques 
in the use or non-use of separation, 
from one pop disc to the next - inter- 
esting to watch, especially on a four - 
channel decode/enhance system like 
mine. The decoders are extremely sen- 

sitive to these differing techniques. 
The back -speaker meters react most 
strikingly and differently. There are, for 
instance, many pop discs which have a 

sort of two-way vertical mono, the 
right -channel meters moving in step, 
the left -channel pair also in step but 
differently. Oppositely, there are those 
which have horizontal mono, the top 
or front meters moving together, the 
bottom pair, the back channels, mov- 
ing also together but differently. (Pure 
mono makes them all move alike.) You 
can get a load of some of this with 
your own eyes if you have a stereo 

eq 

Polk Audio is pleased to introduce 
the Real -Time Array Reference 
Monitor System. The R.T. A.12 is 

a perfectionist quality loud- 
speaker which compares in 
sound with the world's finest 
and most expensive 
speakers, 
AND... 
is very efficient 
(96 db from one watt), 
goes very loud (120 db 
peaks), 
handles lots of 
power, 
has excellent bass, 
looks great, 
and doesn't cost 
a fortune. 

is 
Here! 

4 

INCREDIBLE SOUND -AFFORDABLE PRICE 

polk 
Monitor Series Loudspeakers 

audio 
Polk Audio Monitor Series 
Loudspeakers, priced from less 
than $100 each, are available at 
the world's finest hi-fi stores. Write us 
for complete information on our 
products and for location nearest 
you. Polk Audio, Inc.,1205 S. Carey 
St., Balto., Md. 21230 Dept. B2 

tuner and available meters - use your 
tape recorder. Quite fascinating. 

Interview -type Stereo 
One thing that distresses and per- 

plexes me is the lack of any useful ster- 
eo in the interview -type or round- 
table program of speech. There's the 
stereo light, on as usual. And both 
speaking voices, or all four or five, 
come vaguely out of dead center with- 
out the slightest trace of spatial loca- 
tion or separation. Why, Why? 

It would seem to me that a multiple - 
voice speech program is the obvious 
place for good use of channel separa- 
tion. Is it mere lack of imagination? Is 
it the technical need for compatibility 
with mono reception? (If so, then why 
bother with a stereo transmitter at all.) 
Is it, perhaps, partly a problem of 
transmission via the complex stereo 
broadcast circuitry, which (I am specu- 
lating) may not appreciate severe sep- 
aration between channels? Some of 
yöu broadcast engineers might let us 
know your thoughts on this. I can only 
say that on occasion I have heard my 
own voice broadcast 90 percent in one 
channel - though in phase from a 

single mike - without problems, even 
against a full stereo spread of music. If 
there had been two of me, surely I 

would have put one in each channel 
for a right -left dialogue. But would I 

have been in trouble with the broad- 
cast engineers? (Later, I shifted to 50- 
50 mono, into the two channels, but 
only because the center position was 
aesthetically better for the program.) 

Collegiate FM 
I could go on .... I haven't even 

started on my favorite sort of FM in 
this new round of listening, the stu- 
dent -operated university station. Such 
fun! Such knowledge and enthusiasm, 
such marvelous goofs and gaffes! 
Naive, but brilliant too. These stations 
mostly began 'way back as in-house 
affairs, carrying a city block or so, but 
today they often are full -power public 
outlets audible to millions. A real re- 
sponsibility for young students. Some 
stations have gone stuffy, or conven- 
tional, but others retain a freshness 
that is wonderfully needed today in 
FM. At 100 miles I can pick up no less 
than three of these in the New York 
area. My favorite for its combination of 
solid and interesting programming 
with the most delightful faux pas- so 
many laughs - is Fordham Universi- 
ty's WFUV (90.7), 24 hours a day - a 

lot for volunteer labor - and in stereo, 
too, with a beautiful clear signal and 
excellent presence. You're right in the 
studio as you listen. Or rather, these 
kids are right in your own living room 
with you. Enjoy! Even at 100 miles. A 

AUDIO April 1979 
Enter No. 37 on Reader Service Card 

AmericanRadioHistory.Com



Infinity Amplifier 
The Hybrid power amplifier features 

vacuum tubes in the input stage and 
transistors in the output stages for 150 
W into 8 ohms. The tubes are 10,000 
hour, high-transconductance pen- 
todes operated as triodes. Claimed 
THD is 0.2 percent, 20 Hz to 20 kHz, in 
the fundamental output voltage. The 
internal logic circuitry automatically 
protects the amplifier and speakers, 
and a small information screen identi- 
fies the problem by displaying the ap- 
propriate warning. Price: $4050.00. 

Enter No. 80 on Reader Service Card 

AR Speaker System 
The Model AR90 speaker system has 

a frequency response from 23 Hz to 30 
kHz with five speaker elements: 
two 10 -in. woofers, one 8 -in. lower 
midrange, one 11/2 -in. upper midrange, 
and one 1 -in. dome tweeter. The 
crossover frequencies are 200 Hz, 1.2 

and 7 kHz. The speaker has a nominal 
impedance of 4 ohms, produces an 

SPL of 87 dB per W/m on axis, and 
requires a minimum of 50 W power. 
Price: $550.00. 

Enter No. 81 on Reader Service Card 

Pyramid Speaker 
The Model T-1 is a ribbon tweeter 

with a frequency response from 3 to 40 
kHz, ±3 dB, and an SPL of 93 dB per 
W/m pink noise. There is a built-in 
crossover of 12 dB per octave (-3 dB at 
3 kHz), a vertical polar response of 90° 
at 10 kHz, and a horizontal polar re- 
sponse of 160° at 10 kHz. Measuring 
45/8 -in. W x4N-in. H x 73/4 -in. D, the unit 
weighs 81 lbs. Price: $990.00 per pair. 

Enter No. 82 on Reader Service Card 

Ace Subwoofer 
Crossover 

The Model 5000 subwoofer elec- 
tronic crossover crosses over at 18 dB/ 
octave at a frequency of 100 Hz. A 
level control allows precise adjustment 
of subwoofer output, and a defeat 
switch allows for accurate balancing to 
the rest of the system without instru- 
ments. Noise is listed at -90 dB and 
THD at less than 0.025 percent at 2 V 
output. Price: $99.50 factory wired, and 
$59.25 in kit form. 

Enter No. 83 on Reader Service Card 

BPI Analyzer 
The Model 6000 Intermodulation 

Distortion analyzer makes available 
the measurement of IMD by the CCIF 
frequency difference or the SMPTE 

methods with residual distortion levels 
below 0.0008 percent. It has isolated 
internal oscillators which provide the 
standard SMPTE and CCIF frequencies 
for measurement of IMD of tape 
decks, FM tuners, and audio ampli- 
fiers. The unit features an rms digital 
voltmeter and a digital dB meter. An 
internal 1 -kHz sine -wave oscillator is 

also included to allow setting sine 
wave equivalent power levels and to 
facilitate S/N measurements. Price: 
$1400.00. 

Enter No. 84 on Reader Service Card 

MICRO 

MLI Microphone 
The Micro Mike is a wireless, bat- 

tery -powered, condenser microphone 
with broad -band FM coverage. Tun- 
able to any frequency between 88 and 
108 MHz, the unit has a range of up to 
100 ft. Price: $19.95. 

Enter No. 85 on Reader Service Card 

Pioneer Digital Timer 
The Model DT -400 is a digital timer 

made for audio use. Having a quoted 
accuracy of +0.02 Sec. from set time, it 
automatically indicates a.m. and p.m. 
on the blue fluorescent indicator. The 
Auto -On Switch turns components on 
at a preset time for unattended record- 
ing, while the Auto-On/Off turns 
them on, then shuts them off after 59 
minutes. Price: $100.00. 

Enter No. 86 on Reader Service Card 
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For a few years video, or TV if you 
will, took a back seat at both the CES 
and WCES. None of the big TV manu- 
facturers had exhibits, and the whole 
scene was decidedly low key. What a 

difference at this 1979 WCES! Video 
was one of the hottest subjects at the 
show, arid exhibits were everywhere. 
There are so many aspects of video 
now, that coverage has become almost 
as difficult as for audio. 

Clearly the number one topic at the 
WCES was the long-awaited debut of 
the Magnavox/Philips video disc. 
Finally, there it was. The machine was 
fairly compact, not much larger than 
an average turntable. In spite of its 
laser complexity, it is simple to oper- 
ate. The picture quality is clean, clear, 
and with excellent brightness and con- 
trast ratios. Initially, there were about 
200 discs available, with heavy empha- 
sis on movies. The test marketing in 
both Atlanta and Minneapolis was a 

howling success, with lines of custom- 
ers waiting outside the stores at an ear- 
ly hour to snap up all available players 
and discs. Everything seems rosy, and 
supposedly marketing is going full 
speed ahead. Well ... of course there 
is the matter of competing, non -com- 
patible systems, like the VISC stylus - 
and -groove system of Matsushita and 
the capacitance systems of JVC and 
RCA. But more than this, some people 
are skeptical about the long-term soft- 
ware situation. In other words, once 
the initial curiosity has diminished, the 
Jack Nicklaus golf lessons have been 
studied, you've whipped up a soufflé 
from the Julia Child disc, and you've 
seen the movie "Jaws" for the fifth 
time, what is left to entertain you? Of 
course, there should be an on -going 
supply of movies. But will this be 
enough to sustain interest? You cer- 
tainly can't depend on selling TV 
reruns. What then? This has been an 
on -going situation for a long time and, 
more than the technological problems, 
has held up the introduction of the vi- 
deo disc. Time will tell, but some peo- 
ple are still banking on the VCR as the 
more viable medium. 

The video cassette recorder was the 
victim of an over-ambitioys sales pro- 
jection in 1978, but nonetheless the 
units are selling well and, as newer 
models with still more conveniences 
are introduced and tape cassette prices 
come down a bit, the medium is going 
to flourish. At the WCES, a number of 

Matsushita VHS video tape duplicator 

companies were showing micropro- 
cessor controlled programmable VHS 
units. With these, up to a week's pro- 
grams can be set up for recording. Hi- 
tachi joined the VHS ranks with their 
VT5000A unit, an attractively styled 
VCR with many convenience features. 

Most of the blank tape manufactur- 
ers are now firmly in the videocassette 
business. Both Beta and VHS cassettes 
can be expected from Maxell, 
Memorex, Ampex, and BASF, as well as 
from 3M and TDK who are already 
well established. This activity is ex- 
pected to bring cassette prices down 
somewhat, but not to the extent some 
people have in mind. Prerecorded vi- 
deo cassettes continue to proliferate, 
and in either format you can get every - 

Matsushita high -definition color TV 

thing from hard-core porno to the 
movie "Patton." 

One of the hot video items at the 
WCES was projection TV. In addition 
to a new model from Advent, there are 
large screen units from Panasonic and 
two models from Sony. All of these are 
front -projection units, using various 
lens and mirror systems. The General 
Electric Wide Screen 1000 is a back - 
projection model, using a single -gun 
color tube. This unit takes up the least 
amount of space of any large projec- 
tion unit. I have been checking out 
one of these units and can report that 
the color is excellent (and adjustable 
via intensity and hue controls), and 
the big screen has a bright image with 
good contrast. Highly satisfactory and I 

will have a full report on it before 
long. 

There were many other interesting 
video items, but I would be most re- 
miss if I didn't bring you a report on 
what was unquestionably the stellar 
video attraction at the WCES. I refer to 
the special Matsushita exhibit, where 
they gave us a tantalizing glimpse of 
some very advanced video products 
which may become available sooner 
than we think. 

Those who live in an area with many 
tall buildings nearby, whose television 
reception is continually plagued by 
"ghost" images, would be delighted 
with Matsushita's "Mirage Free" TV 
system. Ghosts occur when a TV signal 
is bounced off a nearby object and 
reaches your TV set milliseconds after 
the main signal. This Matsushita sys- 

system 
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BUILD YOUR OWN LOUDSPEAKER SYSTEM. 
When we develop a loudspeaker system at KEF, we apply a Maybe you can do better. 

"Total Design Concept;' which integrates the design of the cabinet, 
drive units and the filter network, using computer aided techniques Start by choosing KEF drive units used in loudspeaker systems 
to get the best overall results. sold all over the world. 

KEF B110 SP1003 
A 5 inch drive unit,using the same 

diaphragm construction as the B200 
with visco -elastic damping layers 

to ensure low colouration. 
Frequency range 

55 to 3500 Hz. 

Ala ama 
The Soundtrack Inc Auburn 

Alaska 
Shimek & Co Anchorage 

Arizona 
Arizona Audio Ltd Phoenix 

Arizona Audio Ltd Sierra Vista 
Arizona Audio Ltd Tuscon 

California 
Beverley Stereo Los Angeles 
Blue Sky Stereo Tahoe City 
Catania Sound San Rafael 

Northridge Audio Centre Northridge 
Paris Audio Los Angeles 

Paris Audio West Los Angeles 
Paris Audio Sherman Oaks 
Sound Distinctions Concord 

Sound Systems Palo Alto 
Sound Systems San Francisco 

Stereo Showcase Vallejo 
Stereo Showcase Sacramento 

Colorado 
Pearse Electronics Wheatridge 

The Sound Track Arvada 
The Sound Track Denver 

Connecticut 
Harbor Sound New London 
Harbor Sound Old Saybrook 

New England Audio Consultant 
New Haven 

The Stereo Shop Hartford 
Florida 

Audio Excellence Longwood 
The Audio Gallery Temple Terrace 

Dalton Audio Clear Water 
House of Stereo Jacksonville 

Sound Components Coral Gables 
Stereo Sales Tallahassee 

Georgig 
Hi Fi Buys Atlanta 

Hawaii 
Audio Reference Systems Honolulu 

KEF B139 SP1044 
A 13 x 9 inch bass driver with a solid flat diaphragm. 

Frequency range 20 to 1000Hz. 

KEF B200 SP1014 
Ar. 8 inch low frequency driver with a diaphragm of 

rubber modified polystyrene. 
Frequency range 25 to 3500 Hz. 

Idaho 
Jamisons Music West Nampa 
Jamisons Music West Boise 

Illinois 
Audio Ltd Champagne 

Filips Stereo Aurora 
I/O Systems Chicago 

Park Sports Ltd Chicago Heights 
Studio Systems Schaumburg 

The Stereo Studio Schaumburg 
The Stereo Studio Arlington Heights 

The Stereo Studio Villa Park 
Victor Stereo Chicago 

Victor Stereo Morton Grove 
Indiana 

Audio Specialist South Bend 
Iowa 

Advanced Audio Engineering Inc 
Iowa City 

Ecologic Ear Des Moines 
Louisiana 

Alterman Audio New Orleans 
Alterman Audio Metairie 

Kadair's Baton Rouge 
Maine 

New England Music Co Portland 
New England Music Co Bangor 

New England Music Co Lewiston 
New England Music Co Waterville 

Maryland 
Audio Associates Bethesda 
Audio Associates Wheaton 
House of Sound Baltimore 

Soundscape Baltimore 
Massachusetts 

Audio Studio Stereo Lab Brookline 
Hearing Things Worcester 

KEF drive units and 
complete technical data 

are available from 
the following dealers. 
Natural Sound Framingham 
S&L Sales Corp Watertown 

The Audio Forum Watertown 
Michigan 

Audio Dimensions Birmingham 
Mark One Audio Midland 

The Gramophone Birmingham 
Pointe Electronics 

Grosse Pointe Woods 
Missouri 

Audio Renaissance Kansas City 
Flip's Stereo Ballwin 

Flip's Stereo Place Florissant 
Nebraska 

Custom Electronics Omaha 
Tobias Electronic Omaha 

Nevada 
The Tin Ear Sound Co Reno 

New Jersey 
Bernardsville Camera & Audio Mart 

Morristown 
Sight & Sound Parsippany 
Eastern Audio Burlington 

Franklin Lakes Stereo 
Franklin Lakes 

Bryn Mawr Stereo Cherry Hill 

KEF!l 
KEF Elect rot iics Ltd. 

US Distributors: hltratec 
PO Box 17414 Dulles International Airport Washington DC 20041 

KEF T27 SP1032 
A 1 inch tweeter 

with Mylar dome radiator. 
Frequency range 

3,500 to 40,000 Hz. 

New Mexico 
Hi Fi House Albuquerque 

New York 
Alitronics Stereo Inc Buffalo 

Audio Den Stony Brook 
Ear Drum of N.J.Inc Nanuet 

Electronic Workshop Sales New York 
Gordon Electronics Syracuse 

Gordon Electronics Vestal 
Harmony Sound New York 
House of Hi Fi Glens Falls 
Linear Sound New York 

Lyric Hi Fi New York 
Lyric Hi Fi White Plains 

Music Masters New York 
Park Avenue Audio New York 

Stellar Stereo Ithaca 
The Listening Room Scarsdale 

The Sound Mill Mt. Kisco 
The Speaker Shop Buffalo 

North Carolina 
Suber's Stereo Charlotte 

Vicker's Audio Chapel Hill 
Ohio 

Audio Comer Canton 
Audio Encore Cincinnati 

Threshold Audio Emporium Heath 
Oklahoma 

Youngblood Sound Oklahoma City 
Oregon 

Larson's Stereo Den Medford 
Larson's Stereo Den Klamath Falls 

Stereo Distributors- 
Stereo Super Stores Portland 

Oregon Hi Fi Portland 
Toad Hall Hi Fi Corvallis 
Toad Hall Hi Fi Eugene 

Pennsylvania 
Bryn Mawr Stereo Bryn Mawr 

Bryn Mawr Stereo Malvern 
Bryn Mawr Stereo Quakertown 

D.S. Audio Inc Wyomissing 
D.S. Audio Inc Lancaster 

Rhode Island 
Zaca-Mesa East Cranston 

Tennessee 
D & F Electronics Memphis 

Texas 
Bjorns Stereo Designs Inc 

San Antonio 
Hillcrest High Fidelity Dallas 

Virginia 
Audio Associates Falls Church 

Audio Associates Arlington 
Audio Associates McLean 

Audio Associates Springfield 
The Golden Gramophone Richmond 

Washington 
Definitive Audio Seattle 

Dimensional Sound Center 
Mount Vernon 

Electricraft Stereo Centers Seattle 
Electricraft Stereo Seattle 

Electricraft Stereo Bellevue 
Electricraft Stereo Lynnewood 

Electricraft Stereo Tukwilla 
Evergreen Audio Corp Bremerton 

Hal's Stereo Spokane 
Stereoland Federal Way 

Stereoland Bellevue 
Stereoland Seattle 

The Stereo Shoppe Tacoma 
Tin Ear Inc Richland 

Wisconsin 
Audiophile Sound Studio Middleton 

Wack Electronics Milwaukee 
Vi 191. 

Audio World Rock Springs 
Murray's Rawlins 
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tern starts with an automatically con- 
trolled antenna which seeks the signal 
with the least interference as each 
channel is tuned. Once "locked" on to 
this signal, special circuits wipe out the 
ghost image by producing an erasing 
circuit signal of exactly the same size 
and form as the interference. When 
such a system is marketed, it would be 
available as an integral part of new TV 
sets or as a separate "add-on" system 
for existing TV sets. 

How about a TV set that is a color - 
facsimile machine as well? As you are 
watching a program, FM -FM modula- 

tion multiplexes a facsimile signal on 
the TV signal, using the extra carrier 
wave in a higher frequency than the 
normal audio frequency of TV. From a 

slot at the bottom of the TV, a letter - 
size, full -color sheet is delivered, print- 
ed by the built-in color ink printer, all 
in the span of two minutes! This sys- 
tem would furnish all sorts of matter 
... stock market quotes, recipes, 
weather reports ... it could even deliv- 
er you a daily newspaper. 

Imagine a VHS video-tape duplica- 
tor that does not have to function in 
real time? A new Matsushita unit will 

Fi best seller. Versas the best. 

Super -tweeter 
Tweeter 

High -frequen- 
cy transducer 
mounting 

New Large Advent, $139.00 ea.** 

New, Large Micro -Acoustics 
Advent FRM-2ax 

No. 

One, on -axis. 

Directly on 
baffle. 

Yes. 

Two, off -axis. 

Forward, in 
separate 
compartment. 

High-freq. No. Yes. 

overload circuit 
Tweeter Three -position Continuously - 
control rear -mounted. variable front - 

mounted. 
Woofer Acoustic sus- Acoustic sus- 

pension, single- pension, treated 
arc polyure- cloth multiple - 
thane surround. sinusoidal 

annulus 
surround. 

Woofer Four screws, Eight screws/ 
mounting direct to baffle. sealant gasket, 

direct to baffle. 

Diffraction- No. Yes. 

free cabinet 
Full 3/4" No. Yes. 
construction 
Warranty 5 years, limited. 10 years, full. 

Mfr's. sugg. $139.00** $180.00* 
list 

*Prices slightly higher in West. 
**Utility version shown. Also available in 

walnut veneer at increased cost. 
Comparison photo is unretouched. 

© 1978, Micro -Acoustics Corporation. 
Full FRM-2ax info. available in 
Micro -Acoustics lit. No. L-2113. 

Micro -Acoustics FRM-2ax, $180.00ea-' 

Compare these two speakers, and you'd 
probably expect the one on the left-with the 
lower price-to be a better seller. It is. But is 
it a better value? Before you decide, consider 
how much more a little more money will buy. 

Compare highs. The FRM-2ax uses two 
dispersion tweeters for room -filling, lifelike 
highs. Then adds a super -tweeter for true 
reproduction of overtones to 20 KHz. All high - 

frequency transducers are precision -mount- 
ed in a diffraction -free Tri-AxisTM array. 

Compare bass. The new FRM-2ax 
employs a 10" acoustic -suspension woofer 
with treated multiple -sinusoidal annulus 
surround, for long excursions. The woofer is 

tightly secured in a ruggedly -constructed 
enclosure, providing rich, full bass. 

Compare warranties. The FRM-2ax is 

warrantied twice as long. 
The Micro -Acoustics FRM-2ax. When 

you compare, there's really no comparison. 
Micro -Acoustics Corporation, 8 West- 

chester Plaza, Elmsford, NY 10523, 
(914) 592-7627. In Canada, H. Roy Gray 
Ltd., Markham, Ont. 

u iia® 
Micro-ecoustics 

Quality worth a 10 -year warrantyTM 

duplicate two- or four-hour tapes in 
five minutes. Duplication is accom- 
plished by magnetic transfer and is in- 
dependent of the condition of the re- 
cording head or electronic circuitry of 
the VCR. The two -unit system has a 

master tape recorder and a magnetic 
tape printer. The master unit records 
mirror image signals from the program 
to be duplicated. The master tape and 
slaves are wound together in the mag- 
netic printer, and the image is trans- 
ferred magnetically. A special alloy 
master tape is used, which does not 
deteriorate even after several thou- 
sand passes. This video duplicator 
could revolutionize the entire prere- 
corded video cassette business, mak- 
ing cassettes appreciably less expen- 
sive than at present. 

Taking color TV pictures in the 
home would be much simplified with 
the new Matsushita single -tube color 
camera. The unit has an improved 
low -light Newvicon tube, so sensitive 
that it requires only 50 lux of illumina- 
tion, roughly a 7.5 watt lightbulb! 

By far the most fascinating of all the 
futuristic TV equipment shown by 
Matsushita at the WCES was their 
high -definition color TV system. 
Against a painted landscape reaching 
down to the sea is a model Spanish 
galleon, rocking fore and aft at anchor, 
the scene illuminated by intense 
lamps at the exact color temperature 
desired. A large professional color 
camera is photographing the scene. 
There are racks of associated electronic 
equipment. Over to the right of this 
scene is a special wide-screen projec- 
tion system. The screen is somewhat 
reminiscent of the Cinemascope mov- 
ie screen, with a 3:5 aspect ratio. The 
screen is showing the image of the gal- 
leon being photographed. The color is 

so bright, highly saturated, pure and 
clean, the image so sharp with such 
high definition that you want to gasp 
in awe. It's so good, it is almost real, a 

palpable, almost three-dimensional 
scene! The secret is new design con- 
cepts for TV using 1125 scanning lines 
compared to our present 525 -line sys- 
tem. The resolution of the system is 

800 lines at the red, green, and blue 
input. Believe it or not, for closed cir- 
cuit use, this system can actually be 
ordered! For medical use and training, 
where very high resolution is desir- 
able, as well as industrial monitoring 
of very detailed processes, this system 
is the obvious answer. Alas, use in the 
home on a broadcast basis would re- 
quire establishment of a new standard 
for scanning. Well, maybe someday. 
Perhaps it's just as well it's not avail- 
able. With a picture of this sensational 
quality, people would become bigger 
slaves of TV than they are already! Q 
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Realistic's System Seven... 
new size ... new shape - compact without compromise 

Cheers to "mini" styling! 
Realistic's fabulous System Seven 
combines beauty, elegant small 
size and a level of acoustical 
quality you've never heard, until 
now, in low-priced bookshelf 
stereo. 
System Seven includes our 
STA -7 AM/FM receiver (10 watts 
per channel, minimum RMS into 
8 ohms, 20-20,000 Hz, with no 
more than 0.5% total harmonic 

At last-true hi-fi perfectly sized for a 
bookcase. The 4-1/3-Ib. speakers can 
even be used for bookends! 

distortion) and a pair of our 
amazing Minimus®7 speaker 
systems - featuring large - 
excursion woofers and soft -dome 
tweeters in diecast enclosures 
only 7'h6" high. 
Bass without bulk. Despite its 
small size, System Seven delivers 
rich, satisfying bass to 50 Hz and 
sound levels up to 90 dB for 
accurate reproduction of any- 
thing from classical to rock music. 
What's the secret? The receiver 
has a unique equalization 
network engineered especially 
for mini speakers ... and it's 
switchable so you can use large 
speakers, if you wish. 
Compact, but no compromises. 
You get "full-size" high-fidelity 
features with System Seven - 
magnetic and aux inputs, tape 
monitor, A/B speaker switching, 

even 75 and 300 -ohm FM inputs. 
U.L. listed, of course, and housed 
in a stunning jet-black metal 
cabinet with blackout dial. 

Receiver is briefcase -sized, a little taller 
than a credit card-just 3-1/2" high. 
Each speaker is about the size of two 
average books. 

The price for all this may be the 
surprise of your audio life - only 
239.95*, a savings of $39.90 off 
the "each" price! 
Audition System Seven. You'll 
want to dance all night! 
'Price may vary at individual stores and dealers. 
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Sold only at ftadio ThaeK 
The nationwide supermarket of sound® 

A Division of Tandy Corporation 
Fort Worth, Texas 76102 
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Richard C. Heyser 

Away, you scullion! you rampallion! you fustilarian! 
I'll tickle your catastrophe. 

in the previous article, we discussed 
the elementary basis of Catastrophe 
Theory and suggested that it may be 
applicable to problems in the percep- 
tion of sound. In this discussion, I 

would like to present a simple exam- 
ple to show how this can be done. 

Catastrophe theory, if you remem- 
ber, is a mathematical basis for 
modelling certain simple patterns of 
response that can be expected under 
the influence of conflicting drives. This 
is a general nonlinear theory which 
can be applied to the analysis of 
equipment and to the study of human 
behavior. 

The theory gets its name from the 
fact that sudden and dramatic altera- 
tions in behavior, response catas- 
trophes, can be predicted within its 
framework. What makes this attrac- 
tive, from the standpoint of our per- 
ception of sound quality, is the struc- 
tured analysis which it brings to bear 
on problems involving the emotional 
reaction of the listener. 

King Henry IV, Part II, II, i. 

Suppose we now consider a very 
simple and straightforward problem in 
audio: How might one's opinion of the 
quality of sound reproduction from an 
existing audio system be modified un- 
der the influence of two factors, the 
amount of live music one hears and 
the amount of reproduced music one 
listens to from this system? 

First, let us postulate a scenario that 
draws only on our observations of 
human nature. Presumably, if the 
owner of an audio system likes music, 
he will continue to indulge himself by 
acquiring new records and listening to 
reproduced sound. If there are no in- 
terfering factors which can reveal im- 
perfections in quality, there is no drive 
to modify the opinion of the present 
audio system. If the listener never goes 
to a live concert, he is probably satis- 
fied with the music heard at home. 
The listener probably never thinks 
about the audio system and would be 
perfectly satisfied with music heard 
from a table -model radio. 

But suppose this person goes to a 

live concert. The clarity of live sound, 
its dynamic range, and its full use of 
frequency will enhance the pleasure of 
his musical experience. And, indeed, 
that IS the music. If, very shortly after 
leaving the live concert, our friend 
plays a record of the same program on 
his audio system, he will probably 
note imperfections intruding on the 
music. Maybe the record noise did not 
bother him before; now it intrudes. 
The first level of dissatisfaction sets in. 

If our friend never goes to another 
live concert, the memory will fade and 
eventually the old "hi fi" will no long- 
er bother enjoyment of the music. He 
will remember that the reproduction is 

not perfect, but he is listening through 
the imperfections to the music and 
they will not bother him. 

If, on the other hand, there is a larg- 
er percentage of time spent on listen- 
ing to live music, there is a good 
chance that one night, when he comes 
home and puts a record on the turn- 
table, it will suddenly dawn on him 
how lousy the sound really is. He no 
longer likes the sound of music played 
on his system. From that point on, the 
degree of discontent will grow in pro- 
portion to the ratio of live vs. repro- 
duced sound that is heard. If he most- 
ly attends live concerts and only rarely 
plays records at home, his knowledge 
of what live music sounds like will in- 
crease the discontent he has with the 
quality of his reproduced sound. 

If he drops off in the amount of live 
concert attendance, but maintains a 

small, steady diet of listening to repro- 
duced music, his discontent will, at 
first, slowly diminish. But without his 
awareness, there will suddenly come a 

time when he is so caught up in the 
music that he never once thinks about 
the record scratch that bothered him 
so much just a few evenings before. 
His opinion switched from moderate 
dislike to moderate like. If the ratio of 
live to reproduced sound continues to 
diminish, he will again resort to a con- 
dition of satisfaction with reproduced 
music. 
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The Eumig CCD. 
Opto -electronically engineered 
for absolute recording excellence. 

Eumig, one or the wort 
search and development, has introduced a revolutionary new 
technology to cassette recording. It's the OPTO -ELECTRONIC 
SERVO CAPSTAN DRIVE SYSTEM incorporated in the unique 
Eumig CCD. This technology offers so many advantages that 
the Eumig CCD will out -perform every other cassette transport. 
Ultra -Precision: The unique Eurnig photo disc 
Other decks use old-fashioned 
belts and flywheels to control 
the capstan. In the Eumig design 
these are replaced by a light- 
weight disc, photo -etched with 
2500 radii, spaced precisely 
1/50mm apart. When rotated, 
these radii create 15,000 pulses 
per second for instantaneous 
optically -sensed speed correc- 
tions. Wow and flutter is a 
mere 0.05% WRMS, and speed accuracy is ± 1 %. 

The Eumig photo disc weighs about 1/70th as much as a typical 
flywheel. When combined with an almost inertia -free, coreless 
drive motor the CCD offers a startup time of less than 0.04 
seconds, which means you never hear the wowing sound after 
a pause in recording. Arid the CCD boasts the fastest rewind 
time in the world-an astonishingly low 40 sec. (C-60). 
Rugged reliability 
The Opto -Electronic Servo System is only one among many 
dramatic advantages of the Eumig CCD. It offers three preci- 
sion heads of our own design, mounted in a die-cast aluminum 
carrier made at our own facilities (as are virtually all parts of the 
CCD), for greatest precision. The Eumig CCD is engineered 

than wires, for utmost 
reliability. 

Advanced 
technology features 
The comprehensive features 
the CCD reflect Eumig's innovative 
technological approach. Two parallel LED displays 
allow simultaneous monitoring of both channel levels. Full sole- 
noid/MOS logic is operated by feather -touch controls with 
logic -programmed LED incicators, and the flexible two -input 
mixing facilities use strictly DC controlled circuitry 
Perfect recording every time 
Perfect performance is guaranteed with every type of tape be- 
cause the Eumig CCD offers virtually flat frequency response to 
20,000Hz (chrome); Dolby calibration adjustment for different 
tape sensitivities; and an azimuth adjustment to optimize high 
frequency performance with each and every tape. 

The Eumig CCD, probably the finest deck in the world, is now 
available for $1300, including full -function remote control, at 
select audio outlets throughout the country Write to us for the 
name of the dealer nearest you. Then listen and compare. We 
believe you'll agree-it's incomparable. 

(eumig 
Eumig (USA)lnc., Lake Success Business Park, 225 Community Drive, 

Great Neck, New York 11020, (516) 466-6533 

&ter No. 14 on Readier Service Card 
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Once, it took two big speakers to 
get good bass reproduction in a sound 
system. 

Now, you can get accurate, deep 
bass with a Visonik sub -woofer. When 
combined with a pair of full range, 
ultra -compact DAVID ® speakers, the 
result is SUB/DAVID -a three - 
speaker stereo system that covers the 
widest sound spectrum possible. 

Check out the Visonik SUB -1, or 
slightly smaller SUB -2, with a pair of 
DAVIDs at your local Visonik HiFi 
dealer. Be sure to ask him about the 
ease and versatility of placement, 
which is another advantage of the 
SUB/DAVID system; or write to us 
for additional information. 

VISONIK 
You'll hear more from us.TM 

Visonik of America, Inc. 
1177 65th Street/Oakland, CA 946081(415) 653-9711 

1979 Visonik of America, aRegtstered Trademark,Viºonik KG 

Enter No. 51 on Reader Service Card 

Fig. 1 - If there are two 
control factors, 1) the amount 
of experience with live music 
and 2) the amount of experience 
with listening to one's home 
audio equipment, then the 
degree to which we approve of 
the quality of audio reproduction 
from that equipment is a response 
that must lie on the behavior 
Manifold M. 

PlE3PoNSE 
COCQG/.vArf 

Cusp Catastrophe 
Admittedly this scenario is quite 

simplistic. But the behavior is not out 
of line with human reaction. Let us 

once again set up the same problem, 
but this time use catastrophe theory to 
anticipate behavior. 

There are two control factors: 
Amount of experience with live music 
and amount of experience with repro- 
duced sound. There is only one re- 
sponse we wish to consider, the de- 
gree to which the listener approves of 
the quality of audio reproduction. 

Two factors and one response de- 
fine a three-dimensional behavior 
space. This three-dimensional behav- 
ior space is sketched in Fig. 1. From our 
previous discussion we know that the 
behavior manifold, the location of all 
stable responses under unchanging 
factors, will be a subspace with the 
same number of dimensions as there 
are control factors. The manifold M, is 

a two-dimensional surface. 
This surface, as we discussed last 

time, forms a folded shape of the type 
shown here. The horizontal plane, C, 
represents the given coordinates of 
live vs. reproduced listening. We use 
the letter C because this represents the 
Control subspace within the higher -di- 
mensional behavior space. It is also re- 
ferred to as the Parameter space in 
some mathematical literature. In this 
figure, I have dropped the position of 
plane C down below the behavior 
manifold for illustrative clarity. It 
makes no difference where the plane 
C is located relative to M because our 
interest lies in the projected "shadow" 
of M onto the control space. By 
separating M from C, we can readily 
observe what goes on. 

BE NAV /OR 
IVÍANIr-Ott 

CATAsraorqc MAP 
K A PRojcrr.w 
or fo,r,4WO Co., WI 
enro Qa.uf C 

The orientation of coordinate axes. 
on the plane C depends upon the na- 
ture of the factors which they repre- 
sent. The derivation which we present- 
ed in our prior discussion developed 
the concept from a behavior potential 
which would give coordinates u and v, 
shown dotted in Fig. 1. In contempo- 
rary literature, the axes u and v are re- 
ferred to as the splitting factor and the 
normal factor, respectively. These 
coordinates would be used for situa- 
tions in which the response under 
consideration is normally influenced 
by a single factor in a smooth, contin- 
uous manner, while, above a certain 
threshold, the action of the second 
factor is to set up a trigger condition 
where slight changes in the normal 
factor precipitates larger than normal 
changes in response. The start-up con- 
ditions in a free -sunning multivibrator 
are examples of this; a perfectly bal- 
anced circuit could not oscillate when 
voltage is applied, but offset symmetry - the splitting factor - can allow cir- 
cuit noise above a certain level to start 
oscillations that build up to full -limit 
cycles. 

When there are conflicting factors 
which pretty much compete in their 
contributions to response, then there 
is a little bit of control and a little bit 
of splitting in each of them. These axes 
are then rotated relative to u and v, as 

shown in Fig. 1 by the solid lines 
marked by the capital letters U and V. 
In the case of audio listening, I will as- 
sume that the conflicting factors of 
live music experience and reproduced 
music experience are of this latter 
type. This does not mean that they are 
rotated 45 degrees with respect to nor - 
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Your choice 

between these new LUX turntables 
depends on how you feel 

about bearing arms. 
Although these two turntables are 

being introduced simultaneously, the 
PD -272 (with integrated tonearm) was 
actually designed and produced first. 
Its operation is purely manual-no 
automatic assist whatever. So if you 
believe that any amount of automation 
implies compromise, the PD -272 
should appeal to you. 

The performance will certainly 
appeal to purists. The servo -controlled 
direct -drive brushless DC motor with 
its gapless pole design is totally free 
of the cogging (pulsing) that plagues 
many other direct -drive motors. 

The straight, statically -balanced 
tonearm has several important design 

features. For example, the vertical 
pivots extend throt.gh the arm rather 
than simply susper ding it from the 
outside. This minimizes lateral play 
and assures that the stylus will always 
remain perpendicu ar to the record. 
A so, the arm's nested tube construc- 
tion and internal damping deal very 
effectively with resonance. 

Then for those a Jdiophiles who like 
tc go their separate ways, we produced 
the PD -270 (like thg PD -272 but less 
tcnearm) and the TA -1 (separate 
tcnearm). With TA -1, you change 
cartridges by changing the entire 
tcnearm tube. This system is much 
better than changing headshells since 

it minimizes mass at the critical pcint 
of the tonearm. The TA -1 also has a 
built-in stabilizer below the arm base 
which damps out vibration. 

This additional flexibility has its 
price. The PD -270 drive system is 
$285; the TA -1 tonearm, $125. The 
complete PD -272 is $345. (And fo' 
either tonearm, the new 115-C mov ng 
coil cartridge, $195.) 

As you can see, you do have to 
decide how likely you are to want 
interchangeable tonearms in the 
future. Think about it on your way to 
your LUX dealer. If it's still a problem 
when you get there, he'll help you 
bear up under it. 

LUX Audio of America, Ltd. 
160 Dupont Street, Plainview, New York 11803 Ir Canada White Electronics Development Corp., Ontario 

PD -272. Effective tonearm length: 
240mm. Tracking force calibrated 
0-3 grams. Accepts cartridges from 
4-11 grams. Anti -skating, viscous -damped 
cueing, adjustable height. Illuminated 
strobe, pitch variable ±4%. Wow and 
flutter less than 0.03% (WRMS): rumble 
more than 60 dB. Same drive system 
specifications apply to PD -27C'. Both 
include removable dust cover. 

TA -1. Straight, tubular, static -balanced. 
Interchangeable tube. Stabilizer. Other- 
wise similar to tonearm of PD -272. 
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We build 
a speaker 
that sounds 
like music 
It can accurately repro- 
duce the 120+ dB peaks 
that are found in some 
live music. That's more 
than just being able to 
play music loud. It can 
accurately reproduce the 
music bandwidth - from 
below 25Hz to 20kHz. 
And the Interface:D's 
vented midrange 
speaker reproduces 
midrange sounds with 
the clarity and purity 
that allows precise 
localization of sound 
sources-both lateral 
and front -to -back. 

The Interface:D is the 
only commercially avail- 
able speaker we know 
of that can meet these 
criteria. Audition them 
at your Interface dealer. 

ElectroVoice® 
agultorl company 

600 Ceci Street 
Buchanai, Michigan 49107 
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Fig. 2 -A flatlander, living on the 
control space C, will encounter myste- 
rious, unmarked boundaries, b1 and b2 
which will cause him to experience 
abrupt changes in behavior when 
passed in one direction, but not when 
passed in the opposite direction. 

mal and splitting, but that they have 
some amount of rotation. 

Flatland 
The projection of the behavior fold 

in M onto the surface Cis called the 
Bifurcation Set, and this curve is sym- 
bolized here by the letter b. It is called 
bifurcation, or two -pronged fork, be- 
cause two different kinds of behavior 
occur when we move our location 
away from this line. This is the bound- 
ary of precipitous behavior in terms of 
the control factors. This curve has a 

sharp point which forms a cusp, and 
that is why the particular type of be- 
havior pattern associated with this 
type of precipitous response is called a 

Cusp Catastrophe. 
In order to understand how our lis- 

tening emotions enter the picture, re- 
fer to Fig. 2. Imagine that we are flat- 
landers living on the surface C. We are 
moved about our flatworld under the 
influence of two factors, and our posi- 
tion within flatland is marked by the 
coordinates U and V. Our emotional 
feelings alter with our position in flat- 
land. As we move along the trajectory 
marked (a), our feelings smoothly and 
continuously change with our coordi- 
nate location. When, in our wander- 
ings, we cross back to the coordinate 
location shown here as (1), we dupli- 
cate the emotions we previously expe- 
rienced when passing this same place. 
But when our trajectory crosses the 
magic boundary b, we suffer a dramat- 
ic and sudden change in emotion. Just 
before we got to this boundary we 
were content and liked our state. At 
the moment we touched this bounda- 
ry, our state flipped to that of a strong 
dislike. Our emotions suffered a cata- 
strophic change. 

Seeking to restore our status we 
loop back to position (2) which we 
had just before encountering this mag- 
ic boundary and which we knew was a 

position of content. But our emotions 
do not come back to what they were. 
Now, at position (2) we still have a 

feeling of strong discontent. 
Baffled, we retrace our path until 

suddenly, at another magic boundary, 
b2, we catastrophically jump back in 
emotion state to our previous condi- 
tion. We had previously passed this 
second magic boundary going in an- 
other direction and nothing had hap- 
pened; now, coming back across it, our 
emotions are dramatically altered. 

Living life as a flatlander, unable to 
comprehend forces outside our world, 
we would probably attribute this mis- 
chief to divine influence and might 
develop some interesting theories to 
explain why these things should hap- 
pen to us. 

We might even devlop a technocult 
of flatland surveyors who, through 
ever finer instruments and more glori- 
ous linear mathematics, seek to quan- 
tify the measure of the geometry of 
flatland. Of course, these technocul- 
tists might be so burdened down with 
the weight of their precision apparatus 
that they cannot stray far from low - 
curvature regions where no cata- 
strophic changes occur. Rumors of ca- 
tastrophes might reach their ears, but 
no technocultist would ever accept 
the existence of such magic nonsense, 
since it was not only inconsistent with 
their linear mathematics, but could 
not be discerned by their survey 
instruments. In order to ease the fears 
of the perceptofreaks, who believe in 
such magic nonsense, the survey in- 
struments are constantly being im- 
proved to measure imperfections to an 
ever finer resolution. 

But a flatlander falling off a cliff 
takes little comfort from knowing that 
the science minds of flatland, who do 
not believe in the existence of cliffs, 
had developed a new flat measuring 
rod capable of resolving a nanometer. 

It is not that the science minds are 
wrong; they just do not happen to be 
where the action is. They are under the 
wrong lamppost. If this situation 
sounds a little bit like our own prob- 
lems in audio flatland, the resem- 
blance is not coincidental. 

What no one in flatland can realize 
is that his fate depends on higher di- 
mensional influences. Let us go back 
to Fig. 1. The dramatic change called a 

catastrophe is a symbolic falling off a 

cliff in a higher dimensional space. 
The catastrophe map, shown here by 
the capital X, is the process of project- 
ing the shadow of the actual position 
of response on the behavior surface M 
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That's what gar FX-1 audiotape has been called, be- 
cause of the andie _mproveme-it it makes. Especially 
on medium-priced decks and autcrr:obile cassette 
players. 

People say it's almost unbelievable. Richer, fuller 
bass. Cleaner, more extended highs. Greater detail 
than they've ever heard before.:Or even thought their 
system could 3rovide!) 

It's all due to FX-I's Pure -Fer -ix formulation: a 
unique low-rci-se gamma ferric oxide. With increased 
output at frequency extremes, to ecmpensate for roll - 
offs in tape -teck response. And to help good equip- 
ment sound ever_ better. 

To hear how much better your deck can sound, 
make your next recording on Fuji FX-I. C)ur little 
cassette can make a big differem. e. 

QU[I 
NILgnetic 'ape Division 01 Fuji Photo. Film U.S.A., Inc 

FJ Fifth Avenue. New Yoe{, New York 10001 

Enter No. 1 E on Reader Service Card 
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TDK's new 
one -second, 
no - headache 
demagnetizer. 

You don't need time or technical 
expertise to operate TDK's 
exclusive instant head demag- 
netizer. Just pop it into your 
deck and push "Play" to re- 
store musical performance lost 
through inevitable head mag- 
netization. Other demag- 
netizers can be less effective, 
take more time, or actually 
magnetize your heads and are 
more difficult to use. Because 
our HD -01's miniature battery 
powers sophisticated circuitry 
built into a standard cassette 
shell, it solves all of these 
problems. You will hear the 
performance impro'ement in 
your home, portable or auto 
system. TDK Electronics Corp., 
Garden City, NY 11530. 

TDK. 
The Machine for your Machines 

Fig. 3 - As our exposure to live 
music and reproduced music 
changes, we trace out a path on 
the behavior Manifold M. 
Whenever our experience 
takes us past folds in this 
surface, our opinion of 
the sound quality which 
our audio system provides 
will take a catastrophic jump. 

onto an apparent position in terms of 
the control space C. 

Journey on a Manifold 
Let us take a journey on the mani- 

fold M. This journey is shown by the 
dashed line in Fig. 3 and starts out at 
the place marked "satisfied." Our alti- 
tude marks our attitude. Our height 
above the plane C (flatland) is a mea- 
sure of response to the control param- 
eters. The higher we are on M, the 
more we dislike the sound of the au- 
dio system. We are driven up and 
down this surface by the control 
parameters. We start this journey at 
"satisfied," the position of which is 

determined by control coordinates U. 
and V. 

At "satisfied" we have Vo units of 
listening to our audio system and U. 
units of listening to live music. Out of 
enjoyment of music, we begin to listen 
to more reproduced sound and begin 
our journey on the manifold M. 

The more we listen to reproduced 
sound, the more that sound becomes 
our standard of performance. This 
drives our location on manifold M to a 

lower height, which means we be- 
come more satisfied with the sound of 
our audio system ... or, looked at an- 
other way, the less we think about the 
quality of reproduced sound. 

Then, around coordinates U, and V, 
we being to go to more like concerts. 
Our trajectory now takes a sharp 
change of direction back up the mani- 
fold. With increasing live music expe- 
rience, our opinion of the old "hi fi" 
begins to drop, until somewhere 

around coordinates U2 and V2 we cross 
the magic boundary b,. All of a sudden 
we experience a disillusionment catas- 
trophe ... our opinion changes from 
"like" to "dislike." The reason for this 
is that in order to remain on the sur- 
face of stable response, M, we had to 
jump from the lower sheet to the up- 
per sheet where our trajectory took us 
past the fold. Under small changes in 
factors, we must take a big jump in re- 
sponse in order to stay on the mani- 
fold of stable response. When we ap- 
proach a fold under smooth progres- 
sive drives, there is no way we can find 
ourselves on the inner sheet of M. 

If we slack off on the ratio of live to 
reproduced listening, our opinion of 
reproduced sound quality will not 
snap back until we cross the boundary 
b2 at position U3 and V3. Then, as we 
cross this boundary, our opinion will 
fall off the cliff, and we will suffer 
what I have referred to here as an ac- 
ceptance catastrophe. We are back on 
the original trajectory and must accu- 
mulate a bit more live -listening experi- 
ence before again experiencing a disil- 
lusionment catastrophe. 

If, on the other hand, we simply 
slack off in both live and reproduced 
listening experience, we are passing 
along the path called here as "familiar- 
ity." The old habit patterns slowly take 
hold and we again will find ourselves 
at a "satisfied" status, back where we 
started. 

Buy By 
It is rather startling to contemplate 

the richness of emotional reaction 

Enter No. 47 on Reader Service Card 
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Dolby FM 
restores the detail. 

Dolby FM 
means signal 
integrity. 

Each process 
applied 
to the signal by 
Dolby FM 
broadcasters is 

precisely 
matched by Dolby 
equipped 
FM receivers. 

The listener 
at home can hear 
the signal in 
exactly the form it 
left the studio. 

With Dolby FM 
nothing is added- 
or taken away. 

OD Dolby FM 

Dolby Laboratories, Inc. 
731 Sansome Street 
San Francisco, CA 94111 
Telephone (415) 392-0300 
Telex 34409 

`Dolby' and the Double -D symbols 
are trademarks of Dolby Laboratories, Inc. s78/ moot' AmericanRadioHistory.Com
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The yeConc! 
generation 
Cannony 
are here. 

Now, a Cannon- TLS 
system for every budget. 

1232-T $499.95 ea. 

1232 $399.95 ea. 

1032 $299.95 ea. 

1022 $199.95 ea. 

822 $149.95 ea. 

When Cannon -TLS 
loudspeakers were first 
introduced two years ago, all four 
models were received with 
immediate acclaim. Now, after 
continued research and intensive 
testing, Cannon -TLS takes a step 
forward with five progressive new 
high fidelity speakers engineered 
for high efficiency, accurate 
imaging and acoustic flexibility. 

Ranging in size from an 8 -inch 
2 -way bookshelf model to a 
12 -inch 3 -way tower system, the 
new Cannons offer remarkable 
power -handling ability, brilliant 
high frequency response and 
precision frequency contour 
controls which allow you to 
compensate for imperfections in 
listening room acoustics. We 
think of Cannon TLS systems as 
the tuneable speakers. For the 
name of your nearest Cannon -TLS 
dealer, write: 

CùllnollrL3 
TRANSLINEAR SYSTEMS 
7417 Van Nuys Boulevard 
Van Nuys. California 91405 U.S.A. 

which is revealed by even this naive 
catastrophe model. Each of us, I am 
sure, would like to believe that he is 
master of his own behavior under con- 
flicting factors. But the trend in behav- 
ior pattern which is disclosed by 
Thom's theory reveals the existence of 
an inexorable machine which we 
ought to be aware of. Knowledge of 
this machine introduces a new factor 
into the game and raises the dimen- 
sionality to a higher level. It is a case of 
forewarned being forearmed; once we 
know that participation in a situation 
with two factors and one response 
yields a cusp catastrophe, we can in- 
troduce that knowledge as a new con- 
trol factor and avoid the cusp. But our 
cleverness could also be our undoing 
since we may have changed the situa- 
tion to one of higher dimensionality. 

One of the situations in which 
knowledge of this elementary catastro- 
phe can be of value is in the purchase 
of audio equipment. If instead of a live 
listening versus reproduced listening, 
we were to label the control factors: 
Listening to Brand A versus listening to 
Brand B, we can sense how a clever 
salesperson could walk an unsuspect- 
ing customer up the manifold to suffi- 
cient strength of opinion to trigger 
purchase of a component. 

Suppose you had decided Brand B 

sounded pretty good and was an ex- 
cellent match to your bank account. 
About the time you show signs of 
being ready to purchase Brand B, the 
clever salesperson lets you hear just a 

brief bit of sound from a more expen- 
sive Brand A. By this time you had dis- 
closed which kind of music you like 
and had expressed satisfaction with 
the way Brand B reproduced that 
sound. So, quite by "accident," Brand 
A is punched up on that music. 

You are at point U1 and V1 and sud- 
denly the introduction of a better 
sound stops your downward plunge 
on the opinion manifold and pulls you 
in a new direction of upward motion. 
You like the music and your curiosity 
makes you want to hear a bit more. 
The smallest dissatisfaction with Brand 
B starts to set in, and a clever salesper- 
son knows that if you can be persuad- 
ed to listen long enough you will get 
"hooked" on the better sound of 
Brand A. A good salesperson will not 
force you to listen to Brand A; you 
said what your purchase limit was and 
Brand B was at that limit. So the trap is 

sprung to let you sell yourself. 
A simple A -B comparison switch is 

all it takes, with you the unsuspecting 
driver of the machine when you are 
allowed to switch the music back and 
forth between the two competing sys- 
tems. Any increase in relative exposure 

to the sound of A versus B will inexor- 
ably drive you upward on the mani- 
fold. If you trigger a disillusionment 
catastrophe, the deed is all but done. 
Once you are on the uppermost sheet 
of the manifold, it is likely that you 
will subconsciously place the switch in 
the A position for an increasingly long- 
er time than in the B position. You are 
driving yourself higher on the mani- 
fold. By that time the salesperson is 

mentally computing his commission 
on the sale of Brand A. 

Maybe you do not dig math. Maybe 
the idea of topological manifolds in a 

behavior space does nothing to you. 
But just knowing of the existence of 
such things can save your wallet from 
a needless onslaught the next time 
you go shopping for audio equipment. 
At the very least, you can be aware of 
emotional forces which can be set into 
motion to present you with tempting 
bait. Once you grab such bait, the 
hook is sunk, and it is your own strug- 
gle which sets the barb in deeper and 
pulls you into the purchase of a com- 
ponent you did not previously want to 
buy. 

All Is Not Gold That Listens 
Quite obviously, the more interest- 

ing situations arise when there are a 

multiplicity of factors, some conflict- 
ing and others of a splitting nature. 
We all recognize that emotional bias 
definitely plays a role in the reaction 
we have to conflicting circumstances. 

Our individual perception of quality 
involves a delicate balance of conflict- 
ing factors, including our own involve- 
ment with one or more of those fac- 
tors. The designer of a particular audio 
product may be a poor judge, from the 
standpoint of detached objectivity, of 
the relative merits of that product. 
And it must be admitted that the ratio 
of lead to gold in the ear of the listener 
is somehow related to the personal in- 
volvement which that listener has with 
the product being heard. This appar- 
ent rupture of objectivity, as perceived 
in the frame of reference of others, 
may occur without conscious aware- 
ness of the occurrence. 

It is also possible that even in the 
presence of an emotional bias some- 
thing can happen which will "change 
our mind" and alter the response we 
have to a given situation. Beauty, it is 

said, is in the eye of the beholder. But 
we all know that events can occur 
which catastrophically alter our per- 
ceptions even in the presence of prior 
strength of opinion. 

In our next discussion we will con- 
sider another common audio situation 
which involves a higher dimensional 
catastrophe. 
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"a professional 
studio recorder 
with a handle" 

"ReVox new B77 is long 
performance and short o 
Mickey Mouse features." 

That's what Herb Erie 
said about the ReVox B77 in 
Stereo Buyers' Guide.* If you're a seri- 
ous audiophile or location recordist, 
you'll be interested in what Herb has- 
to say. 

In addition to evaluating) 
products for Hi-Fi/Stereo Buyers' 
Guide, Herb Friedman is Chief Eng 
neer for Tridac Electronic Laboratories 
and a major New York radio station. As 
such, he produces taped programming 
and he knows the real differences be- 
tween truly professional recorders and 
others that claim to have "professional 
features". 

Differences like 18dB record - 

headroom, flat response with no low - 
frequency "head bumps", the highest 
usable dynamic range and the lowest 
noise of any audiophile recorder. Add 
to these such features as all -digital - 
logic -control of tape motion, large me- 
ters with LED peak level indication, 
self-contained tape splicer, and a rug- 
ged 37 -pound package with a handle 
and you've got the best recorder in 
the world. 

If you'd like to know what else 
Herb Friedman thinks about the B77, 
please circle reader service number or 
write to us for complete information in- 
cluding a reprint of his article and a list 
of dealers where you may see and hear 
the ReVox B77 demonstrated. 

REVox 
Studer ReVox America, Inc.,1819 Broadway, Nashville,Tennessee 37203 (615)329-957 
In Canada: Studer ReVox Canada, Ltd. 

*Copyright 1978 Davis Publications, Inc. Quoted from Hi-Fi/Stereo Buyers' Guide, 
July/August 1978, by permission. All rights reserved. 
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Dorrt 
miss tle.. 
AUDIO 
ENGINEERING 
SOCIETY'S 

63rd 
Technical 
Meeting and 
Exhibition of 
Professional 
Equipment 
at the 
Los Angeles 
Hilton 
May 15-18 

Far details, 
write or phone: 

AUDIO 
ENGINEERING 

SOCIETY 

60 East 42nd Street 
New York City 10017 
2121661-528 
and 661-236sí 
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the foil which will re -radiate the inter- 
ference field." 

Foil shielding material is optionally 
available with two-way, pressure -sen- 
sitive adhesive backing. This offers a 

simple way of attaching the material to 
the device to be shielded. 

Decisions as to choice of sheet or 
foil, its thickness, and the number of 
layers depend in large part on the de- 
gree of attenuation sought. (Sheet ma- 
terial may also be chosen because of 
its rigidity, so as to preserve the shape 
of the shield, enable it to be secured in 
place, etc.) While formulas are avail- 
able to assist in selection of the proper 
shielding material, gauge, and/or 
number of layers, these formulas yield 
only approximate results. A trial and 
error procedure is often necessary. 
Here an a.c. magnetic field evaluator 
probe, such as the one made by Per- 
fection Mica, can be helpful to the 
engineer, technician, or hobbyist. In 
conjunction with an a.c. voltmeter or 
oscilloscope, the probe can measure 
the intensity of a magnetic field before 
and after shielding, thus indicating the 
degree of attenuation actually 
achieved. "With this necessary infor- 
mation," states Perfection Mica, "mag- 
netic shielding material type and 
gauge can be intelligently selected and 
shield design optimized." 

How Shielding Material 
Operates 

A magnetic shield effective in the 
audio range performs its functions in 
two ways, depending on frequency of 
the interference field: (1) For a station- 
ary field (zero frequency) produced by 
a permanent magnet, d.c. current, or 
the earth, the shield offers a path with 
low reluctance - that is, with low 
magnetic resistance. Thus the shield 
acts as a shunt, diverting the field from 
the sensitive device. At low audio fre- 
quencies, the shield behaves in much 
the same manner. At higher frequen- 
cies, however, the interference field 
produces eddy currents in the shield 
material. These currents in turn pro- 
duce an electromagnetic field that op- 
poses the interference field. 

The specific shielding materials that 
we shall next discuss, namely those 
made by Perfection Mica, consist of an 
iron -nickel alloy. As previously stated, 
they are effective from d.c. to about 
50,000 Hz; for higher frequencies, 
other shielding materials, such as cop- 
per, are required. 

Perfection Mica's two basic types of 
shielding materials are: 

1. Co-Netic. This has very high rela- 
tive permeability, which is a measure 
of a material's ability to provide a path 

for magnetic lines of force. The higher 
the permeability, the greater is the 
shielding effect. Relative permeability 
is the permeability of a material rela- 
tive to that of a vacuum. Air has a rela- 
tive permeability of about 1. Co-Netic 
has a maximum relative permeability 
of about 500,000. For interference 
fields of weak to moderate strength, 
Co-Netic can prove an effective barrier 
when properly used, with a single lay- 
er typically providing about 40 dB at- 
tenuation of the field. Unfortunately, 
Co-Netic has a relatively low satura- 
tion level. That is, it cannot effectively 
serve as a barrier to strong magnetic 
fields. Beyond a point, it can no longer 
provide a path for magnetic lines of 
force. 

2. Netic. This has much lower rela- 
tive permeability than Co-Netic, but a 

much higher saturation level. While its 
permeability is only about 1/100th that 
of Co-Netic, it can accept more than 
100 times as great a magnetizing force 
before reaching saturation. Hence, 
when dealing with strong magnetic 
fields, use of Netic is indicated; how- 
ever, a single layer will provide only 
about 1/10th as much attenuation as 

does Co-Netic. 
To achieve a desired degree of 

attenuation, several layers of shielding 
material may be needed. For an in- 
tense field, the most effective shield- 
ing tends to result from a combination 
of Netic and Co-Netic. The rule to be 
followed is to place the Netic material 
closest to the generating device, and 
the Co-Netic closest to the sensitive 
device. For example, if combination 
shielding were to be placed around a 

transformer, the Netic layer would be 
on the inside and the Co-Netic layer 
on the outside; if a combination shield 
were to be placed around a tape head, 
the Co-Netic would be on the inside 
and the Netic on the outside. 

Both are available in sheet and foil 
form, each in a variety of gauges, 
widths, and lengths. For ease of han- 
dling (cutting, shaping, etc.), foil 
would probably be more advanta- 
geous to the audio hobbyist, although 
sheet has the advantages of rigidity 
and greater attenuation owing to its 
greater thickness. 

Foil has another important advan- 
tage to the hobbyist: It eliminates the 
possible need for annealing in order to 
preserve the magnetic properties of 
the shielding material after it is worked 
into the desired shape. Annealing con- 
sists of heating the material to an ap- 
propriate temperature in an appropri- 
ate environment and cooling it at an 
appropriate rate - requiring facilities 
seldom available to the amateur. A 
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Save on Magazines 
and buy the easy way... 
You can order your favorite magazines at huge savings 

All f,.,, one source (and all from one source). Use the code number to send in your 
orders by mail, or use the toll free number. Take advantage of 
these special rates now and save. Just put the magazine code numbers in the boxes, if you order by mail. 
(Limit 4 magazines per customer at these special rates.) Send no money now, we are glad to bill you. 

Call toll free Nationwide 1-800.523.7600 (PAoniy 1.800.682.5160) Or write to: Reader's Magazine Service, Box D, Broomall, PA 19008 

,K,TME.11W .t . y 

Mni 

Code 
Nos. Magazines 

90 CUE NEW YORK. Subscribe and 
get 20 issues for $9.95. That's only 
50e a copy. CUE NEW YORK's 
critics and contributors tell you 
about the best shows, best films, 
best concerts, what's going on in 
the world of entertainment. 

41 TV GUIDE. Subscribe and get 30 
issues for $8.95. 

99 TV GUIDE. Subscribe for a longer 
rate and save more. 52 issues for 
$15.50. 

22 BETTER HOMES AND GARDENS. 
You subscribe for 1 year (12 issues) 
for $8.00. On newsstands, the cost 
would be $11.40. 

95 PICKIN'. Subscribe and get 12 is- 
sues for $9.00. This is 50% off the 
single -copy price of $18.00. PICKIN' 
is into instrument making, repair, 
who's playing where. About the 
artists and bands as well as remem- 
bering old times and spotting new 
stars. Covers bluegrass, old-time 
country, jazz, classical, all string 
music. 

15 HUMAN BEHAVIOR. The only news- 
magazine about psychology and 
human behavior. Get 12 fact -packed 
issues for only $9.80, saving $8.20 
off the newsstand price. 

93 YACHT RACING/CRUISING. You 
can have 10 issues delivered to 
your home for $12.00-a saving off 
the regular $15.00 yearly rate. This is 
the magazine for the serious one - 
design and offshore sailor. 

88 THE RUNNER. You can order 9 
issues for $8.97. The regular rate 
for THE RUNNER would be $13.50, 
so this is a saving of over 40%. 

80 WEST COAST REVIEW OF BOOKS. 
Order a 1 year subscription (6 
issues) for only $4.97. The regular 
cost would be $7.50. This is an intro- 
ductory offer for new subscribers 
only. Keep up-to-date on new 
books, reviews and features about 
books and authors. 

Code 
Nos. Magazines 

94 MEDIA & METHODS. Subscribe 
now for $9.00 (9 issues). The reg- 
ular cost of 9 issues would be 
$11.00. It is packed with vital in- 
formation on films, reviews of 
paperback books and new teach- 
ing methods. 

21 APARTMENT LIFE. You can have 
12 issues delivered to your apart- 
ment for only $7.97. 

69 MOTHER JONES. Subscribe now 
and get 10 issues for $12.00. You 
would pay $15.00 on the newsstand. 
MOTHER JONES offers award -win- 
ning exposes, powerful personal 
profiles, literature, art, music, and 
laughter. 

65 MODERN PHOTOGRAPHY. The 
"how to" guide for all photogra- 
phers. Subscribe for 1 year, only 
$5.98. Regular cost $11.95. You 
save 50%. 

60 FORBES. 11 issues for $9.75. 
03 ZIP. 1 year, $12.00. The magazine of 

mailing, direct mail, marketing. A 
"how to" to help businessmen 
increase profits. 

58 FORTUNE. 18 issues for $16.75. 
04 INTERNATIONAL TRAVEL NEWS. 

1 year, $5.94. With this magazine 
you have more fun traveling. 

73 MARIAH/OUTSIDE. Subscribe for 
only $8.97 for 6 issues. Cost on 
newsstands would be $15.00. 
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Code 
Nos. Magazines 

98 RACQUET. This is the one maga- 
zine covering all racquet sports, 
from tennis to racquetball, from 
squash to ping pong. Write in "98" 
on the order form and get 6 issues 
for $5.99. Single copy price is $9. 
So you save more than a third. 

40 TIME. 25 issues for $14.97. On 
newsstands, you would pay $25.00. 49 

97 MONEY. You pay $12.50 for 10 
issues. 

77 BACKPACKER MAGAZINE. Order 
a trial subscription of 4 bimonthly 
issues for only $5.95. Single copy 
price for these 4 issues would be 
$10.00. 

02 FEATURE. Get 12 big issues of 
FEATURE for only $9.95-1/3 off 
the newsstand price. FEATURE is 
up -close profiles of the major per- 
formers and the up -and -corners in 
music, film, TV, sports, plus reports 
on the new cultural trends. Filled 
with on -the -spot interviews and 
lush photography, FEATURE ex- 
plores the creative energy behind 
personalities in the performing 
spotlight. The struggle, success 
and excitement of music and the 
entertainment world-all in FEA- 
TURE. 

38 SPORTS ILLUSTRATED. You pay 
only $12.77 for 26 issues. 

Fill out and mail . 
To: READER'S MAGAZINE SERVICE, Box D, Broomall, PA 19008 
YES, send me the magazine(s) whose code number(s) I have written in 
the box(es) below. (Just write in number to left of magazine as shown 
in ad. And limit is 4 magazines per customer.) 

Name 

Address 

1019 City/State/Zip 
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Build A 

Tape Deck 
Switching Box 
John T. Peer 

When I ran out of inputs on 
my Heath AR -1500A receiver, I 

decided to buy a tape deck switcher. 
However, when I saw their prices and 
found that they weren't the correct 
physical dimensions to fit into my sys- 
tem, I decided to build one. 

The switches I used are all Switch - 
craft "Multi -Switches" which are inter- 
locking so that when one switch is 

depressed, the others are automatical- 
ly released. I used a four -station and a 

two -station DPDT switch arrangement 
to control the tape input, tape output, 
and copy functions. 

The switcher is encased in a Bud 
MW -3222 Contempo Series Ill box, 
measuring 4 3/m x 6 3/4 x 6 5/16 inches. 
Cutting the holes for the switches was 
first accomplished by marking the box 
for the size and location of the holes, 
and then drilling several holes smaller 
than the size of the final openings. I 

used a set of tool and die maker's files 
and a 6 -in. flat mill file to change the 
round holes into the rectangular ones 
needed for the switches. 

This system uses RCA connectors, 
and all jacks are mounted on the rear of 
the box, with the exception of the auxi- 
liary input jacks which are on the front. 
On the inside of the box, I used shield- 
ed cable (Belden 8218 Sub Minax) to 
connect the jacks to the switches and 

20 -gauge hookup wire for all other 
switch connections. 

When the construction was finished, 
all the switches and jacks were marked 
with labels made from an embossing la- 
bel maker ... and for less than $30.00, I 

had an operational tape deck switcher. 
This switcher can be expanded to ac- 

comodate more inputs through the use 
of Multi Switches with more stations. 

As can be seen from the schematic 
diagram, the switches function as fol- 
lows: 

AMP 
TAPE OUT 

Ti 
OUTPUT R 

T2 
OUTPUT 

S1A connects the amplifier output to 
the input of Tape 1. 

Sia connects the amplifier output to 
the input of Tape 2. 

S1c connects the output of Tape 1 to 
the input of Tape 2. 

S1D connects the output of Tape 2 to 
the input of Tape 1. 

S2A connects the output of Tape 1 to 
the amplifier input. 

S26 connects the output of Tape 2 to 
the amplifier input. Q 

L 

R 

Ti 
INPUT 

T2 
INPUT 

51A AMP TO Ti 
S1B AMP TO T2 
S10 Ti TO T2 
S1O T2 TO TI 

S2A TI TO AMP 

S29 T2 TO AMP 

AMP 
TAPE IN 
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Unboxed Sound 
Introducing 
minimum diffraction loudspeakers T" 

by Avid. 

In the quest for accuracy, cabinet loudspeakers, regardless of price, still 
generally suffer from a common failure-they still sound like loudspeakers, 
or more precisely their sound obviously comes from a box. 

Your brain hears the box. 
Without going too deeply into psycho -acoustics, cabinet speakers tell us 

their sound is emanating from a box because the brain has been conditioned 
to recognize the characteristics... size, shape, etc.... of any sound source. 

What creates the boxy effect? Diffracted or reradiated sound waves, those 
that bounce off the sharp edges of the speaker and grille assembly, are the 
clues interpreted by the brain as "box -like." 

No diffraction, no box. 
The problem is graphically illustrated in the drawings. By eliminating 

sharp cabinet edges and grille panel obstructions, you reduce diffraction 
effects...which means you eliminate tine boxiness of the sound. And that's 
exactly what we've done with our new line of Avid Minimum Diffraction 
LoudspeakersTM 

To open the box, we closed the cover. 
The solution was deceivingly simple. 
By engineering the drivers, cabinet enclosure and, importantly, the grille 

assembly to create a totally integrated acoustic system, we eliminated 
cabinet diffraction and the boxy sourd quality inherent in typical cabinet 
loudspeakers. 

Our new tweeter and midrange drivers have specially engineered 
coupling devices (we call them Optimum Dispersion CouplersTM) which 
transmit sound waves with minimum diiffraction. 

"Solid front" grille panels perfectly mate with each coupler eliminating 
grille panel diffraction. And, the grille panels have rounded edges creating 
a smooth, gradual transition from the grille to the 
cabinet, significantly reducing cabinet edge 
diffraction-a major cause of boxy sound. 

These three simple, but audibJv 
significant, features, coupled wi:h 
Av'^id's critically acclaimed accuracy 
assure you a new 
level of performance 
and sense of 
reality. 

Of course there's 
a lot more to the 
Avid story- like 
our new drivers and 
Q -Span test'ng. 
Write us for literature 
and a full descrip- 
tion. We invite your 
CUT 1 i pari son. 

Enter No. 4 on Reader Service Card 

Unwanted cabinet/grille diffraction effects (B) 
give listener clue as to the size/shape of sound 
source-in this case a box. First arrival signals 
(A) locate source, while brain uses delayed room 
reflections (C) to identify listening environment. 

The careful integration of special engineered 
Optimum Dispersion Couplers*" (1), and solid 
frontgrille panels (2) with rolled edge design (3), 
sign ficantly reduces the unwanted cabinet dif- 
fraction effects-a principal contributor to 
"boxy" sound. These design principals are 
irno-porated in all Avid Minimum Diffraction 
Lo.JdspeakersT" 

10 Tri pps Lane 
East Providence 
R.I.02914 
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William A. Manly 

nearly 20 years of association with audio 
and tape recording, I have noticed that technical de- 
velopment tends to be quite faddish. The "in" thing 

recently has certainly been phase and phase distortion. It 
really doesn't matter which transducer holds one's interest: 
Articles and ads can be found in profusion, extolling the vir- 
tues of some new technique, or imploring the purchase of 
some new and expensive piece of equipment. "Transducer" 
is the key word here - the only electronics which possess 
any measure of phase shift or distortion are those designed 
to correct for the non- linearities of some transducer (speak- 
er, phono cartridge, tape head, etc.) in the audio system. 

But what is the point? Didn't Herr Doktor Professor Her- 
mann Ludwig Ferdinand Baron von Helmholtz himself say 
that tone quality did not depend upon the relative phase of 
its components?' Yes, indeed ... but the statement was very 
carefully qualified, and Helmholtz tabulated some excep- 
tions. Even those who say that individual system phase dis- 
tortion is not audiblez'l will agree that phase differences be- 
tween stereo channels will displace the stereo image, but the 
situation is worse than that. I don't intend to take a lot of 
space here to defend my point of view, but for the purposes 
of this article I will take the position that certain types of 
phase distortion are important to audio. The conditions and 
qualifications will be carefully stated. If you need to be per- 
suaded, I can only recommend Schroeder's marvelous paper,' 
which convinced me beyond a doubt. 

Phase 
Few readers of this magazine are totally ignorant of what is 

meant by the terms phase and phase shift, but there is so 
much confusion in the literature that it's best to start off with 
some "basic basics" that we all know. I'll define terms as I go, 
so that nobody (including me!) gets lost as things get more 
complicated. 

A single frequency can be represented as a constantly ro- 
tating vector of constant length, called a phasor. To see how 
:his can represent the thing we generally call a sine wave, 
see Fig. la. The phasor rotates with one end fixed at "P," and 
the other end describes a circle. The phasor starts with its 
moving end at "O." At the end of a certain amount of time, 
the moving end is at "a," and the phasor has rcitated through 
an angle "A." At the end of twice the first interval of time, 
the end of the phasor is at point "b," and the rotation has 
been through an angle "B." which is exactly twice angle "A." 
This is continued around the circle. 

A Cartesian graph is now constructed, with the abscissa 
extended from the line through the center of the circle and 
point "O." The abscissa is marked off into equal intervals, 
and ordiinates are erected at each point, labeled to corre- 
spond with the points around the circle. Horizontal exten- 
sions are made from point "a" to ordinate "a'," from "b," to 
"b`," etc. A continuous curve (solid line) is drawn through 
the points where extensions cross their corresponding ordi- 
nates. This curve is known as a sine wave. It is a plot of 
amplitude vs. time of a single frequency. Points along the 
wave can either be measured by time or by the angle of the 
phasor. This measurement is known as the phase or the 
phase angle. Phase is measured either in degrees (360° for a 

complete circle) or radians (2rr = 6.283... for the circle). The 
points on this particular graph are 20° or rr/6 radians apart. 
The frequency of the signal is just the number of times per 
second that the phasor makes a complete circle. The angular 
frequency is the number of radians per second through 
which the phasor rotates or just twice the frequency. Phase 
shift of one sine wave with respect to another can be 
thought of as if there were a horizontal relative movement of 
the wave along the abscissa (time axis). In Fig. 1A, the wave 
shown by the dashed line lags the one shown by the solid 
line by 90°. 

Complex Waveforms 
More complicated waveforms can be constructed by add- 

ing together sine waves of different frequencies. These fre- 
quencies are harmonically related, which means that if the 
fundamental frequency is denoted by f3, the only other fre- 
quencies present are the harmonics of f1, that is f2 (= 2f1), f3 

(= 3f1), etc. A square wave, for instance, can be constructed 
with the fundamental (at the same frequency as the square 
wave) and its odd harmonics, as follows: 

Frequency 
f3 

f3 

f5 

f7 

Amplitude 
1 

1/3 
1/5 
1/7 

Phase Shift 
0° 
0° 

0° 
0° 

f. 1, 0` 
with the additions continuing indefinitely. Actually, the fre- 
quencies do not go upward without limit in any real system, 
but the amplitudes of the highest harmonics are so small that 
they don't contribute very much. If the proper harmonics 
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with proper amplitudes are added, but the phase relation- 
ships are different than shown, the result is not a square 
wave at all.!t may not even be recognizable as a distorted 
square wave if it is viewed on an oscilloscope screen.5.5 Nev- 
ertheless, what Helmholtz said, is that the ear is sensitive 
only to the frequencies and the amplitudes, and not in any 
way to the phase relationships of the various harmonic fre- 
quencies. This has been shown many times since by many 
experimenters, giving rise to such absolute statements as that 

ORDINATES 

i 

AMPLITUDE 

-TIME 

9'M'`i 'k'a 

ORDINATES 

ABSISSA 

Figure 1A -C)nstruction off a sine wane from a 

phasor. The phasor is of constant length and has one 
poünt fixed at "P." It revolves around "P" with a 

constant angular velecity. At the end of each unit of 
angular rotation, the point at the end of the phasor üs 

projected te the proper ordinate representing a unit 
of time. The height of the ordinate at a' (for instance) 
is given by h(a') = L sin A where h(a') is the height at 
a', L is the length of the phasor, and A is the angle of 
rotation at a. Because of this relationship, the locus 
of the points is called a "sine wave." The dashed sine 
wave is of the same amplitude, but it has been phase 
shifted by 90 degrees. 
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found in reference 5, "... there is almost overwhelming 
evidence that preservation of waveshape is of no significance 
and that in consequence phase shift in a monaural channel is 

of little importance ... . 

The problem with positions such as this is that one tends 
to forget that there is very little information in a continuous 
wave, no matter how exotic its shape. Not many people settle 
down in their living room chairs for a few hours of easy lis- 
tening to their favorite square wave! Almost all the informa- 
tion found in speech and music is in the changes found 
therein, changes in frequency and amplitude, including starts 
and stops. It also seems obvious that fundamentals and har - 

90° PHASE 

// 
f112 

I/2 ``4 (fin). 90° 
t- (f1á 160° 

(O (f21=360' 

Figure 1B -Three sine waves of different frequency 
with the same initial phase; f, is the fuldamental, f2 is 

the second harmonic (f2 = 2f1), and f- is at half the 
frequency of the fundamental. The 90" phase points 
m90(f,), 090(f2), and m9o(f1/2) occur at different times, 
t2, and tri respectively. For a fixed time delay tx, the 
phases are different: m(f,) = 90°, Ott) = 180°, and 
D(f2) = 360°. 
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monics must not arrive at audibly different times from each 
other, so the timing of the changes is important. What all this 
means, is that the transient response (response to changes in 
the signal) of the system is of great importance - and it is 
possible for certain types of phase distortions to give rise to 
audible transient effects.' 

Time 
The phase shift shown between the solid and dashed 

curves in Fig. 1A can be regarded as a time shift as well. This 
particular one has a time lag of three units of time. If the 
frequency was twice that shown, a time lag of three units 
would give twice as much phase shift, or 180". For half the 
frequency, the three units of time shift would give half the 
phase shift, or 450. Thus, a constant time delay creates a 

phase shift proportional to frequency (Fig. 1B). A constant 
time shift causes no problems, or recordings could not be 
made now, stored, and replayed later.' 

Neither is the ear sensitive to a phase shift which is a con- 
stant number of degrees for all frequencies. The time delay 
for a given amount of phase lag is greatest at the low fre- 
quencies, and smallest for the high frequencies (Fig. 1B, see 
how the 90° phase points as a function of frequency affect 
the time delays in Fig. 1A). This sort of phase change does 
change the waveshape, as has been previously noted, but the 
ear ignores it. Of course, if there are two stereo channels with 
different amounts of phase change, the stereo image will 
shift its location'. 

Except for minor effects which are caused mostly by nonli- 
nearities in the inner ear, the important effects reduce to two 
categories, each with two subcategories: 1) Relative time 
delay, comprised of a) channel -to -channel time delay in a 

54 stereo presentation,' and b) frequency dependent time delay' 
(this is the same as saying that the phase shift is not a linear 
function of frequency,' and 2) any phase changes in a system 
when the signal has a positive/negative asymmetry in its 
waveform, comprised of a) transients,' and b) steady state.° So 
far, all of the design effort has been concentrated in dealing 
with category number 1. Compensating for category no. 2 
would require the setting of a phase standard (i.e., if the live 
music had a positive pressure wave at a certain point, the 
reproduction should also exhibit a positive pressure wave at 
that point). Such compensation would also open up a large 
Pandora's Box; for example, since the phase relations are dif- 
ferent at every point in a concert hall, which point is to be 
chosen for the standard? Nevertheless, category 2 exists, and 
it can be demonstrated by any well-equipped audio lab, but 
there has been so little work done on it that we are here 
forced to concentrate most of our attention on number 1. 

Table I - Some time constants of human hearing. 
Acoustic Reflex (Gain Control) - middle ear'..... 10 mS 
Gain Control -acoustic neurons (Brain)' .... 20 mS 
Time for wave to travel the length of the basilar 

membrane (inner ear)' 5 mS 
Time for a sound wave coming directly into one ear 

to diffract to the other ear (calculated) 0.7 mS 
Refractory Period (dead time) of an acoustic nerve 

after firing' 1 mS 
Electrical pulse (spike) length-acoustic nerve'. 0.5 mS 
Pulse repetition time of acoustil nerve - during 

onset of strong stimulation' 1 mS 
Limits of Precedence Effect'°: 
Lower Limit 1 mS 
Upper limit (limit of fusion) -clicks 5 mS 
Upper limit (limit of fusion) -complex sounds .. 40 mS 

MIDDLE 
EAR OUTER EAR 

PINNA 

EXTERNAL 
AUDITORY 
CANAL 

EARDRUM 

OSSICLES MALLEU 
(BONES OF INCUS 

MIDDLE EAR) STAPES 

TECTORIAL 
MEMBRANE HAIRS 

ACOUSTIC 
NERVE 

BASILAR 
MEMBRANE 

INNER EAR - 
TO SEMICIRCULAR 
CANALS 

OVAL WINDOW 

ROUND WINDOW 

EUSTACHIAN 
TUBE 

HAIR CELL 

ACOUSTIC,' 
NERVES 

Fig. 2 - The human ear, semi -schematic 
diagram.4-22.23 The ear consists of three parts, an outer 
ear, a middle ear, and an inner ear. The outer ear 
(along with the rotation of the head) assists in the 
perception of directionality of the sounds. The 
external auditory canal is a Helmholtz resonator with 
a resonant frequency of about 4 kHz. Due to the 
convolutions, the resonance is strongly damped. The 
ossicles are an impedance matching system to couple 
the air vibrations to the fluid in the inner ear. The 
impedance drops by a factor of 22. The resonant 
frequency of the ossicles is about 1.7 kHz, and it is 
highly damped. The inner ear is an acoustic 
transmission line with a low-pass characteristic and a 
cutoff frequency of about 8 kHz. The cochlea cross- 
section shows how the acoustic nerves connect to 
the hair cells. Relative movement between the 
tectorial membrane and the basilar membrane 
disturbs the hairs, which sends a signal via the 
acoustic nerves to the acoustic neurons in the brain. 

What we will do now is to place some limits on time delay or 
phase nonlinearity, then see what restrictions these limits in- 
dicate for tape recorder design. 

Ears 
Table I gives some time constants found in human hearing, 

and it is well to keep these constants in mind, since one 
would expect that any time constants of importance would 
be in the same range as these time constants of hearing. If 
time effects are described which are not in this range, one 
should suspect the reality of such effects unless they are sat- 
isfactorily explained. 

Some description of these effects is in order. The ear con- 
sists of three parts (Fig. 2), an outer ear, open to the air and 
concluded with the membrane called the eardrum; a middle 
ear, consisting of three small bones (ossicles) suspended in 
muscle, which transmit the vibrations of the eardrum to an- 
other membrane, and the inner ear, which consists of a spiral 
fluid -filled chamber (cochlea) v ith a central (basilar ) mem- 
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PULSE COUNT DETECIOR TUNERS: 

FM DISI1IIIflON REDUCED If HILF. 

Now Kenwood gives you an important reason to 
carefully select your tuner. It's a remarkable new digital 
circuitry that we call the Pulse Count Detector. 

It actually reduces FM distortion by half. And improves 
signal-to-noise by 6 to 12 dB. And only Ken wood has it. 

The Pulse Count Detector replaces the conventional 
ratio detector stage, formerly the weakest link in tuner 
sound quality. It digitally reproduces an FM signal that is 
virtually identical to the original. So the accuracy of your 
reception is limited only by the accuracy of the original 
broadcast. 

That's not everything. Each tuner allows you to select 
the IF bandwidth for optimum listening. The wide band 
position captures every part of the signal for maximum 
fidelity. Or switch to the narrow position for maximum 
selectivity when stations are crowded close together. And 
our top -of -the -line KT -917 features a remarkable 
distortion detector loop that automatically adjusts FM 

tuning to the center of the IF bandpass to eliminate drift 
and minimize distortion. 

All in all, we believe these are the finest tuners in the 
world. 

We challenge you to hear them for yourself at your 
Kenwood dealer. 

PULSE COUNT DETECTOR 
Hear the future of high fidelity 

MiN KENWOOD 
For the dealer nearest you, see your Yellow Pages, 
or write Kenwood, P.O. Box 6213, Carson, CA 90749. 
In Canada: Magnasonic Canada, Ltd. 

Model KT -917: $1000. Model KT -815: $440. Model KT -615: $270. 
Nationally advertised value. 
Actual prices are established by Kenwood dealers. 

AmericanRadioHistory.Com



Table 
Name of Error 
Gap loss 
Spacing loss 
Thickness loss 
Head resonance 
Head core loss 
Azimuth error 
Gap scatter 
Faraday's emf Law 
Recording losses 
Signal demagnetization 
Gap length/coating 

thickness geometry 
Contour effect 
Equalization 

IV-Sources of 
Type of Error 
A (5) 
A (5) 
A (5) 
A (1,4); P (1,4) 
A (1,4); P (1,4) 

A (1,5); P (2,5) 
P (2,5) 
A (4) 
A (1,3,5) 
A (1,5) 

A (1,5); P (1,5) 
A (1,5); P (1,5) 
A (1,4); P (1,4) 

amplitude and phase errors in magnetic reco 
Location of Error 
Playback head 
Head/tape interface, on playback 
Tape, on playback 
Playback head 
Playback and record heads 
Between playback and record heads 
Record or playback heads 
Playback head 
Tape, on record 
Tape, after record 

Record head, in conjunction with the tape 
Playback head contour/tape path geometry 
Record and playback electronics 

rding. 
Notes: A=amplitude, 
P=phase. 
(1) Single -channel effect. Any 
single -channel effect can be a 
between -channel effect if 
the channels are different with 
respect to the effect. 
(2) Between -channels effect. 
(3) Sensitive to bias setting. 
(4) As a function of frequency. 
(5) As a function of 
wavelength, sensitive to head/ 
tape speed. 

ments of the transport and heads are very critical, and misad- 
justments cause several kinds of losses and distortions. Tape 
magnetization is sensitive to temperature and mechanical 
stresses on the tape. The list goes on and on, and it's a won- 
der the process works at all - but work it does and often- 
times very well. 

There are a number of things in magnetic recording which 
cause amplitude losses. Some cause losses of only the ampli- 
tude of the signals, while others also cause phase changes. 
Amplitude losses are very apparent to the listener, so Equal- 
ization in the playback and record electronics is utilized to 
compensate for the amplitutde losses, and thus create a sys- 
tem which has a flat amplitude characteristic. The simplest 
type of equalization unfortunately creates additional phase 
changes in the system. These additional phase changes in 

58 many cases add to the phase changes already in the magnetic 
recording process, producing systems which are well-known 
for their inability to reproduce waveforms. " A list of the 
various losses is given in Table IV. 14. 

15,'6 We'll take a closer 
look at these, and see how the phase distortion might be 
decreased by improved design. 

A 

B 

I"190° y 
TR INE- 

RACK SPACING 0 

= G7CP-SaTrE 

AZIMUTH ALIGNMENT THE SAME 
GAPS ARE PARALLEL 

90° 
TAPE MOTION- 

AZIMUTH MISALIGNED, BUT TRACK -TRACK PHASE 
SHIFT REDUCED TO ZERO 

Fig. 4 - Schematic diagram of tapes with two signal 
tracks, passing playback heads with gap scatter. A) 
Gaps parallel and aligned, but with between -track 
phase or timing error. B) Same head, but misaligned 
so as to remove the between -track phase or timing 
error. 

Playback Losses (Mostly) 
The first three sources of loss (Gap Loss, Spacing Loss, and 

Thickness Loss) are all amplitude -only loss sources on play- 
back only and do not themselves have any associated phase 
changes. Gap loss is caused by the finite length of the play- 
back head gap ("length" of a head gap is in the direction of 
tape travel, though the "width" of the head gap/track may 
be a much greater dimension). When the recorded 
wavelength is so small that the gap length is approximately 
equal to the wavelength, a null occurs in the output (see Fig. 
8). There is a sharp drop from about the point where the gap 
is a half wavelength long to the first null (which occurs 
where the wavelength is about equal to one gap length). 
Spacing loss is due to the separation of the head from the 
tape and is 54.6 dB per wavelength of separation. Thickness 
loss is similar to a demagnetization loss. The signal on a tape 
may be viewed as a number of bar magnets laid end to end. 
When the length of the bar magnets is long compared to 
their thickness (the tape coating thickness), all the flux lines 
from the magnets can enter the playback head. When the 
magnets are short compared to their thickness, some of the 
flux lines from the parts farthest from the head may not be 
able to enter the head and thus will be lost to the playback 
process. These losses may be kept to reasonable values by 
(respectively): (a) Using short -gap playback heads; (b) keep- 
ing the heads and tape surfaces very smooth and the head/ 
tape spacing small, and (c) designing tapes with thin coat- 
ings. These three dimensions are measured using the shortest 
wavelength to be recorded as the measuring unit. Modern 
systems, especially cassette systems, are designed with these 
three things in mind. 

The next two, Head Resonance and Core Loss, are losses 
which are present in all heads, both playback and record. 
Head resonance is caused by the inductance of the head 
winding in parallel with the distributed and stray capaci- 
tance. Core loss is caused by the fact that the magnetic per- 
meability of the head material is a complex quantity which 
changes with frequency. With proper design and choice of 
magnetic material, these can be kept quite small, especially 
in the record head, which has to work with the high frequen- 
cy bias signal. Resonance of the playback head has some- 
times been used as part of the equalization, but modern 
practice is to locate the resonance above the audio pass band 
and utilize all -electronic equalization. This eliminates a large 
part of the phase shift problem before it ever gets started. 

Azimuth Error and Gap Scatter are associated with the 
adjustment and precision of the head's manufacture. When 
more than one track is in use, it is impossible to adjust the 
head to eliminate these problems unless the head is perfectly 
made. Since nothing made by man is perfect, it is always 
possible to detect errors, even with the best heads available. 
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The Bos9O1®Senes IV: 
A new approach to room acoustics creates 

a major advance in performance. 
It's well known -hat livirg 
room acoust cs are a major 
factor in how ary speaker wi I 

sound in your home. Recertly 
an ambitious Bose research 
program analyzed speaker 
performance ,n dozens of 
actual home listening rooms 
The study showed that, while 
rooms vary greatly, their prin- 

ripe Effects can De isolates to 
spec if c a pes of -reemency 
anbalan zas. 

Basa c on this research, The 

elec role Active Equalizer of 
-he r e..(1 -ose 90 " Series IV 
speak:- r.system has Peen 
total y resigned. Vew con- 
tro s a kw" greater capability 
tor adj_stment of roen factors 

The 901 Series Iv Direct/ -Reflect rg 
speaker creates s life -like bale -ice of 
reflected and direct sound. 

. 

tt-an converrtiorEl eleztronics, 
and make possbe superb 
performance in a most any 
home lister trig morn_ 

These new roorr ccntrols 
also let us dewe cp a asic 
equalization c urve with no 
compromises fcr rocn 
effects, allcw ng still more 
accuratetoraltalan e. In 
addition, an inpertant 
improvement in the cesign of 
the 901 driver makes possible 
even greate- aftic iency and 
virtually unlirritec power 
handling. 

Cove -e: ky patent rights issied and perd nç. 

These innovations comb ne 
with proven Bose concepts to 
create a drama-ic advance in 
performance: it practically 
any listening roam, with vir- 
tually any ampldier, large or 
small, the 901 Series IV sets a 

new standard for the open, 
spacious, life -like reproduc- 
tion of sound that has distin- 
guished Bose Cirect/Reflect- 
ing" speakers since the first 
901. 

The Mountain, Framingham, 
Mass. 01701 
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1AZIMUTH ALIGNMENT NOT THE SAME 
GAPS NOT PARALLEL. 

1 

1 

I 

n90° 

TIME ERROR (PHASE ERROR) 

TIME ERROR CAN OCCUR IF AZIMUTH IS ALIGNED 

) 

1 

ON ONE TRACK ONLY. 

I 

I 

Fig. 5 - Schematic diagrams of tapes with two signal 
tracks, passing playback heads with gaps which are 
not parallel. A) Gaps aligned to give zero time error 
between tracks. B) Azimuth aligned on one gap. 
Azimuth is misaligned for the other gap, and a time 
error exists between the two tracks. 

Of course, the best heads have acceptably small defects. Let's 
look at what is meant by these two terms. 

Figure 3 shows a schematic of part of a tape passing a 

perfect two -channel playback head. We assume that the sig- 
nal tracks have been laid down by perfect record heads, per - 

60 fectly adjusted. By this, we mean that the record head gaps 
are perfectly straight and on the same straight line with each 
other, and that the angle between the gaps and the tape 
motion (called the azimuth) has been adjusted to be exactly 
90°. Events which occur at the same time on both channels at 
record will play back on both channels simultaneously. Also 
note that the playback head is adjusted so that the gaps are 
exactly on top of the signal tracks. If the PB (playback) head 
overhangs the signal track, there will be loss of signal ampli- 
tude, but record heads are normally a little wider than PB 

heads to prevent this, so this particular error is not listed in 
Table IV. 

Figure 4 shows the same situation, except that the PB head 
has gaps which do not lie on the same straight line, though 
they are parallel. Figure 4A shows the playback head aligned 
so that both gaps have their azimuth adjusted properly. The 
gap scatter is clearly seen. With the tape moving as shown, 
the gap on top will receive simultaneously recorded signals a 

little bit before the bottom gap will, thus introducing a time 
shift between channels. To stay within the first and second 
limits given in Table II, allowable gap scatter (which depends 
on head/tape speed) must stay within the limits given in 
Table Ill. 

The limits in the third column, especially for the 1.875 ips 
tape speed (used for cassettes), are very demanding of the 
head -maker's art. The length of the cassette head gap (in the 
direction of tape movement, remember) is probably about 50 

microinches or a bit less. To put this in perspective, green 
light has a wavelength of about 20 microinches. If you don't 
want to add to both stereo channels together to make one 
mono channel, the tolerance for time shift gives dimensions 
10 times those shown for stereo channel addition. 

Now we are talking about tolerances which any good head 
should meet, so that stereo image shift due to gap scatter 
should be relatively rare. Figure 4B shows a condition where 
the between -tracks time error has been adjusted away, but at 

the expense of misaligning the azimuth for both gaps (azi- 
muth misadjustment causes an amplitude loss which increas- 
es for decreasing wavelength). Methods are in use for making 
either type of head azimuth adjustment. Both require the use 
of standard playback alignment tapes, available (at consider- 
able cost) from several sources. 

Figure 5 shows a similar situation, but the PB head has gaps 
which are not parallel. Figure 5A shows alignment such that 
there is no between -track time error. Figure 5B shows one 
gap with perfect azimuth alignment, which throws the other 
gap out of alignment by a serious amount. Proper adjustment 
for such a head is with the head aligned so that the loss due 
to misalignment of the azimuth is the same for both chan- 
nels. 'There may be some residual between -track time error 
left after this type of adjustment, but it should not be serious. 
Most real heads are of this type, but a good one will not 
require more than about Y to 1 dB of output drop in each 
channel at 15 kHz to make the compromise. Figure 5 is great- 
ly exaggerated - the actual angles are very small. Table VA 
shows just how small - the angles were calculated to give a 

1 -dB loss in the 15 -kHz signal due to azimuth misadjustment. 
The angles are given in minutes and seconds (for those who 
have forgotten their geometry, 60 minutes = 1 degree and 60 
seconds = 1 minute). If perfect heads have the azimuth de- 
liberately misadjusted to give 1 dB of 15 -kHz loss, this will 
cause an amount of "gap scatter" which is listed in Table VB. 
Comparing these figures with those given in Table Ill, we can 
see that these amounts of "gap scatter" will cause problems 
with adding stereo channels to form one mono channel, but 
are too small to cause audible stereo image shift. The track 
dimensions used in these calculations were taken from a 
convenient listing published by Nortronics," and the azimuth 
alignment loss calculations were made using the formula giv- 
en by Begun: 16 

Alignment Loss (dB) = 20 log10 
a J 

C 

TTW tan a¡ 
a 

1 

Where W is the track width, a is the azimuth angle (a=0 
for perfect alignment), and X is `the wavelength of the signal 
(x=head/tape speed divided by the signal frequency). 

Faraday's emf Law says that the usual inductive PB head 
has an output proportional to the rate of change of the mag- 
netic flux from the tape flowing in the head. The head out- 
put is not proportional to the level itself. The output from 

Table V A - Angle for 1 -dB loss of signal at 15 kHz. 
Tape Speed, ips Track Width, in. Wavelength, in. Angle 

1.875 0.021 (1) 0.000125 5m, 21.1s 
3.75 0.043 (2) 0.00025 5m, 13.6s 
3.75 0.021 (3) 0.00025 10m, 42.1s 
7.5 0.043 (2) 0.005 10m, 27.2s 

15 0.08 (4) 0.001 11m, 14.2s 

Table V B - "Gap scatter" caused by 1 dB of 
azimuth misadjustment at 15 kHz. 

Tape Speed, ips Azimuth Angle 
Track/Track 
Spacing, in. 

Implied Gap 
Scatter, 

microinches 

1.875 5m, 21.1s 0.035 (1) 54.4 
3.75 5m, 13.6s 0.136 (2) 206.8 
3.75 10m, 42.1s 0.127 (3) 395.3 
7.5 10m, 27.2s 0.136 (2) 413.5 

15 11m, 14.2s 0.156 (4) 509.9 
Notes: 
(1) Cassette. 
(2) 1/4 inch. 2 channel. 4 track. 

(3) 1A inch, 2 channel, 8 track. 
(4) 1/4 inch, 2 channel, 2 track. 
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There's logic to our front 
panel. Most sophisticated re- 
ceivers keep you guessing when 
it comes to operating the con- 
trols. Not the Fisher RS2000 ser- 
ies. We've engineered a unique 
"Panel Logic" system with an il- 
luminated, computer -like dis- 
play that tells you at a glance 
what the receiver is set up to do. 

The RS2010, below, has great 
performance specs like superb 
1.7 µV (9.8 dBf) FM sensitivity, 
and plenty of power (100 watts 
min. RMS per channel, into 8 
ohms, 20-20,000 Hz, with no 
more than 0.09% total harmonic 
iistortion). Other models are 
available from 30 to 150 watts 
per channel. 

FISHER INTRODUCES 
THE RECEIVERS 

THAT LISTEN Th YOU 
Ever since 1937, when Fisher 

introduced the world to the first 
high fidelity system, we've been 
constantly looking for ways to 
make sound even better. 

One of our biggest improve- 
ments came in 1959 with the 
world's first stereo receiver - 
the famous Fisher 500. 

Now, we proudly announce 
our latest major advance: the all - 
new RS2000 Studio Standard 
series - the receivers that listen 
to you. 

Sound the way you like it. 
With the RS2000 series, you're 
not limited to only simple bass 
and treble controls like other re- 
ceivers. Instead, you tell the re- 
ceiver exactly how you want the 
sound tailored by setting its 
built-in graphic equalizer's 
slide controls. By boosting or 
cutting each of the five equalizer 
controls, you can transform ho - 
hum sound into the most excit- 
ing you've ever heard. You get 
sound that exactly matches your 
taste, your moods, and your 
environment. 

Say you want to really feel 
the drums on a disco record. Just 
push up the 50 Hz (low bass) 
slider, and you get just the effect 
you want - without disturbing 
the tonal color of voices and 
other instruments. Want to real- 
ly bring a vocalist "up front"? 
Add a little 1 kHz (midrange) 
boost. And so on. In a few sec- 
onds, you can make such a dra- 
matic improvement in the 
sound of all your records, tapes, 
and FM broadcasts that you 
won't want a receiver without 
this fabulous built-in feature. 

© 1978 Studio Standard and The first name in high fidelity are registered trademarks. 

Listen to the Fisher RS2000 
series receivers. Once you do, 
you'll never be satisfied with the 
sound of a receiver without an 
equalizer. 

The RS2010 is about $700' at 
selected audio dealers or the 
audio department of your favorite 
department stone. 

For a copy of the new Fisher 
guide to high fidelity, send your 
name and address and $2 to: 
Fisher Corporation, Dept. H, 
21314 Lassen St., Chatsworth, 
CA 91311. 
'Manufacturer's su68ested retail value. 
Actual selling price is determined solely by 
the individual Fislur dealer. 

The first name in high fidelity. 
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such a head has a constant (+ 90°) phase 
shift - the same at all frequencies - asso- 
ciated with it. The frequency sensitive am- 
plitude loss (greatest at low frequencies) is 
normally compensated by an integrator in 
the playback electronics, which has an 
equal phase shift of the opposite sense 
(90°). The phase shifts cancel out, except at 
the ends of the compensation range. We'll 
come back to this when we cover equaliza- 
tion later. 

Recording Losses 
The category called "Recording Losses" 

is actually a collection of several kinds of signal losses which 
occur during the record process. These are due to 1b Bias Era- 
sure, geometry of the record head field, recording field not 
aligned with the particles, Switching field not the same for 
all the particles, and recording not anhysteretic at high fre- 
quencies. All of these require some explanation. 

Bias erasure is a description of the appearance of these 
losses. The bias for maximum sensitivity is not the same for 
short wavelength signals as for long. The bias is usually ad- 
justed to optimize something such as sensitivity or linearity 
at long wavelengths, which means that the short 
wavelengths are overbiased and thus partially "erased." 
Actually, this "erasure" can be explained in terms of the next 
four loss sources. 

Fig. 6 - Section of the recording head and the tape 
showing the shape of the recording field "bubble," 
the shape of the transition zone, and the orientation 
of the magnetic particles in the tape. In this figure, 

62 the record head gap length is of the same order of 
magnitude as the coating thickness. The scale at the 
lower right shows the horizontal (above line) and 
vertical (below line) field values at the points 
indicated. Note how the vertical field falls off more 
slowly than the horizontal field as the tape moves 
away from the record head gap. 

TAPE BASE 

ENLARGMENT OF PARTICLES 
IN A SMALL VOLUME. 
NOTE ORIENTATION. 

TAPE COATING (MAGNETIC) 

s)c 

c > 
> c > c > 

c 
c > 7c 
c > TAPE 

COATING 
THICKNESS 

TAPE MOVEMENT -0. 

7///////////l 
MAGNETIC HEAD 

POLE 

The geometry of the record head field is 

shown in Fig. 6, which is a section through 
the record head and the tape. Inside of a 

half -cylindrical "bubble," which lies along 
the width of the record head gap, the parti- 
cles in the tape coating are being magneti- 
cally switched (having their magnetization 
change direction) by the high -frequency 
bias. Outside the bubble, the bias field is 

too small to switch them. Recording thus 
takes place at the trailing edge of the bub- 
ble, in a transition zone. The reason that 
this zone is not infinitesimally thin is that 
all the particles do not have the same 

switching field, since they are not exactly identical. 
Because of the influence of the larger vertical field near the 

head, the longitudinal extent of the transition zone is greater 
near the surface of the tape than it is half -way through the 
coating. The particles in the tape are normally oriented in the 
direction of head/tape movement and are thus easier to 
magnetize in that direction. Since the field at the surface is 
only partially longitudinal, it doesn't record on the surface 
particles as well as it does on the particles in the inner part of 
the coating. These things don't make much difference at long 
wavelengths, but at short wavelengths the strongest recorded 
signal is half way through the coating and not at the surface 
of the tape, so it suffers from spacing loss at playback. Note 
that the vertical component of the bias field cannot record 
upon horizontally oriented particles, but it can erase record- 
ing already done by the horizontal component of the field. 

One might logically wonder why the acicular (needle -like) 
particles are used and why they are horizontally oriented. 
Acicular particles have a higher coercive force, which means 
that they are more resistant to demagnetization by external 
forces and internal fields. Orienting them lowers the distor- 
tion and increases the output and sensitivity at long 
wavelengths. It helps a bit at short wavelengths too, but not 
as much. Some tapes have a vertically oriented layer at the 
surface, which allows short wavelengths to be recorded right 
to the surface of the tape. This gets rid of the problem dis - 

BUBBLE SYMMETRICAL ABOUT ig BUT OTHER HALF NOT SHOWN. 

HORIZONTAL 
FIELD CONSTANT 

RECORDING 
HEAD GAP 

VERTICAL 
FIELD CONSTANT 

RECORDING ZONE 

(TRANSITION ZONE OR BUBBLE) 
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(ARROWS SHOW FIELD 
DIRECTION) 

H 

%i 
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We bDtnewo/ 
to QuorL7-Loced Tumg 

We introduced Quartz -Locked tuning and set a new 
standard for precise, FM tuning. Driftless. Difficult 
as it is to improve on Quartz -Locked tuning, Onkyo 
did it by simplifying and beautifying the system with 
Light Emitting Diodes (LEDs). 

Touch the tuning knob. Onkyo's exclusive 
ACCUTACT senses that touch, unlocking the system. 
A row of five, green LEDs indicates signal strength. 
The stronger the signal, the more LEDs light. 

Flashing green LED arrows show whether you're 
to the left or right of the frequency you want. Tune 
until the red "locked" lights. Release the tuning 
knob and the Quartz -Locked system takes over and 
automatically tunes in the best reception. 

Clean, logically placed, computer -type controls 
provide the refinements for utmost audio enjoyment, 
including Dolby" De -emphasis. A Recording Level 
switch simplifies adjustment of off -air taping to avoid 
overloading and distortion of tape recordings. Other 
controls include Output Level, Muting, Stereo Noise 
Filter, AM/FM Selector and Sensor Switch. 

Overall performance is superb with FM Frequency 
Response at 30-15,000Hz, + 0.5, - 1.5dB. Phase 
Locked Loop FM Multiplex provides low distortion, 
0.25% (FM Stereo) and high separation, 40dB at 'kHz. 

Artistry in Sound 

S/N ratio is equally generous at 66dB (Stereo). 
Quartz -Locked tuning is best, but Servo -Locked 

tuning is a similar, lower cost alternative in Onkyo's 
T-4040 tuner with similar features. You get the same 
LED convenience with slight modifications. 
Performance is also terrific with Harmonic Distortion 
at 0.3% (FM Stereo); Separation of 40dB at IkHz; 
S/N at 66dB (Stereo), and FM Frequency Response 
of 30-15,000Hz, + 0.5, - 1.5dB. 

The only way to beat Onkyo performance, 
convenience and dependability is with more Onkyo, 
who constantly keeps...a step ahead of state- 
of-the-art. 

Hear Onkyo at work and see the quality line of their 
products par excellence at your local dealer. 
' Dolby is a registered trademark of Dolby 

Laboratories, Inc. 

ONKYO® 
Eastern Office: 42-C7 20th Ave., Long Island City, NY 11105 (212) 728-4639 
Midwestern Office: 935 Sivert Drive, Wood Dale, IL 60191 (312) 595-2970 

West Coast Distribution Center: Damark Industries, Inc., 20600 Nordhoff Street. Chatsworth, CA 91311 (312) 998-6501 
Canada: Sole Distributor, Tri -Tel Industries, Ltd., Ontario, Canada 

Enter No. 28 on Reader Service Card 
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-- INCREASING WAVELENGTH 

Fig. 7 - Tape flux amplitude circuiting the playback 
head at very long wavelengths, such that the 
wavelengths are of the same order of magnitude as 

the overall length of the head (not the head gap). 19 

The interference effect is clearly seen, as is the long 
wavelength cutoff. 

6 7 

cussed in the previous paragraph, but brings up another: The 
vertical component of the field does not have a high gradient 
(drop of the field intensity as the tape leaves the gap) as does 
the horizontal component. This makes for a wide transition 
zone, unless a very short gap recording head is used. If the 
record head gap is too short, there will be difficulty in ob- 
taining good long wavelength recording. The gradient of the 
horizontal field component is virtually unaffected by change 
of the record head gap length. 

It has already been mentioned that the particles do not all 
have the same switching field. This means that the particles 
will "switch" or have their north- and south -seeking poles to 
exchange places at different applied fields. This causes the 
transition zone to be wider than it would be if all the switch- 
ing fields were the same. This wider transition zone causes a 

smearing of the recorded signal, which blurs the short 
wavelengths more than it does the long, and results in fur- 
ther short wavelength loss. 

Fig. 8 - The total record/playback frequency 
characteristic before and after the application of 
equalization to the record and playback circuits. The 
numbers on the abscissa actually apply to the 
parameter g/X , where g is the playback gap length 
and X is the wavelength. The frequency is given by f 
= s/ A , where f is the frequency and s is the head/ 
tape speed, so the numbers on the abscissa differ 
from the frequency only by a multiplying constant. 

AFTER EQUALIZATION 

BEFORE EQUALIZATION 

0.001 0.01 0.1 1.0 

To see why the loss of the anhysteretic quality of the re- 
cording (at high frequencies) is important, we must first see 
how anhysteretic recording works. The bias is a strong alter- 
nating field which carries the magnetization of almost all the 
particles through their major (magnetically saturated) hys- 
teresis loop in a cyclic manner, i.e., the particles are magne- 
tized to saturation first in one direction, then in the opposite 
one. The signal field is much smaller, a tenth of the bias field 
or less, and it is added to the bias field. When the tape moves 
out of the head field, the bias field dies out, and the particles 
stop switching, with some magnetized with their north poles 
in one direction, and some in the other. The number of left - 
pointing particles is equal to the number of right -pointing 
particles with a no -signal condition, but the numbers be- 
come unequal as the signal strength rises, almost in perfect 
proportion to the signal strength. All this requires that the 
signal change very little as a section of tape moves through 
the transition zone. This is nearly true for low frequency (or 
long wavelength) signals, but becomes less true as the signal 
frequency gets higher (and the wavelength gets shorter). 
Thus, recording which is nearly anhysteretic at low frequen- 
cies becomes less so at high frequencies. Anhysteretic record- 
ing is the most efficient type of recording (i.e, it has the 
highest sensitivity), hence high frequency recording is less 
efficient than low frequency recording. 

After the tape leaves the vicinity of the record gap, it still 
lies on the high permeability head for a while (permeability 
can be regarded as a measure of the affinity of a magnetic 
material for absorbing magnetic field lines). Recorded signals 
on the tape can be regarded as a series of small permanent 
magnets, which put out field lines. The head absorbs the 
field lines from these little magnets almost completely. This 
absorption of the field actually helps the magnets to retain 
their magnetization, as there is no field left to demagnetize 
them (any field from a permanent magnet always has the 
effect of demagnetizing the magnet to some extent). When 
the tape leaves the vicinity of the record head, the signals are 
demagnetized, with the shortest wave -length signals suffer- 
ing the most. When the tape comes into contact with the 
playback head (which is also high permeability), some of the 
demagnetization is reversed, but some of it is not reversible 
and is permanent. Again, the short wavelength signals suffer 
in respect to the long wavelengths. Also, the tape with the 
highest permeability of its own suffers more from irreversible 
demagnetization than tapes with lower permeability. 

Figure 6 shows a record gap which is of the same order of 
dimension as the coating thickness of the tape. If the record 
head gap is about twice as long as the coating thickness, this 
is a balanced situation, with neither the short wavelengths 
nor the long wavelengths being emphasized. If the record 
gap length is a lot smaller than the coating thickness, it is 

difficult for the head field to reach all the way through the 
coating. Recording tends to be near the surface, and short 
wavelengths are emphasized with respect to long. If the 
record head gap is quite long compared to the coating thick- 
ness, the field easily reaches all the way through the coating, 
but the field near the surface tends to be more vertical than 
horizontal at normal bias levels, the transition zone is cor- 
respondingly longer at the surface, and short wavelengths 
suffer more recording losses than long. 

There is only a finite length of the playback head in con- 
tact with the tape. As the wavelengths begin to approach this 
dimension, an interference effect occurs. Some wavelengths 
cause more flux to go into the head than would go into an 
infinitely long head, while some wavelengths cause less. At 
wavelengths longer than about twice the length of the head, 
very little flux gets into the head, and the head is not respon- 
sive to longer wavelengths. The flux going into a head of 
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Ohm's 
aw8: 

Make loudspeakers with great pride, 
and they will get great reviews. 

Ohm defies the laws 
of modern loudspeaker 
production. 

We don't mass- 
produce our speakers in 
huge quantities. Most of 
the elements that go into 
Ohm loudspeakers are so 
intricate, they must be 
made by hand. 

The result is pride - 
of -craftsmanship you can 
hear. 

Audio critics have 
heard it. As you're about to 
read... 
Complete Buyer's Guide 
to Stereo/Hifi: 

"The Ohm C2 is a 
high efficiency speaker 
with ruler -flat response to 
37 Hz., high power -handling 
capability, very smooth 

treble response, and ex- 
cellent dispersion. Con- 
sidering the size of the 
box, performance, and the 
price, the Ohm C2 must be 
reckoned with as one of the 
better speaker values 
available...Ohm speakers 
are very well made, and we 
recommend this model 
highly." 

Stereo Review: 
"Our standard live - 

room integrated frequency 
response measurement of 
the Ohm F produced one of 
the flattest extended 
curves we have ever seen 
from a loudspeaker. it 
should be apparent from 
the foregoing that we in- 
clude the Ohm F among 

those few speakers we 
have tested that achieves 
state-of-the-art perform- 
ance." (Copyright 1973 by 
the Ziff -Davis Publishing 
Company. Reprinted from 
Stereo Review, October, 
1973, by permission. All 
rights reserved.) 

Canadian Stereo Guide: 
'The Ohm E is just an 

ordinary speaker to look at. 

But when you fire it up, it's 
something else again. 
Sound quality within the 
limits of its capability was 
well defined and well con- 
trolled, with no indication 
of mushiness even at the 
outer fringes of the spec- 
trum. The Ohm E speaker 
system has an excellent 
dispersion pattern over its 
entire operating frequency 
range..." 
Complete Buyer's Guide 
to Stereo/Hifi: 

'The Ohm H manages 
to get prodigious bass 
response out of a small box 
without sacrificing effi- 
ciency. The high end is 
handled by conventional 
drivers and is everything 
one might ask from a 
speaker. Dispersion is ex- 
cellent, and the overall 
sound quality is exemplary." 

Stereo Review: 
"In the simulated live - 

vs. -recorded test, the Ohm 
L proved to be a highly 
accurate reproducer of 
music...Its highs were 
strong, and even in our well 
damped listening room the 

crispness imparted to vocal 
sibilants and instrumental 
sounds such as wire 
brushes and triangles 
could be plainly heard... 
The upper mid -range and 
high frequencies were 
virtually perfect." (Copy- 
right 1977 by the Ziff -Davis 
Publishing Company. Re- 
printed from Stereo Review, 
June, 1977, by permission. 
All rights reserved.) 
Complete Buyer's Guide 
to Stereo/Hifi: 

'The Ohm F is an 
extraordinary loudspeaker. 
The coherent sound pro- 
duced by this speaker is 
clear, full, and undistorted. 
It may well be the finest 
speaker on the market, and 
is certainly without a doubt 
among the top few." 

For 13 complete reviews, 
and full specifications, 
please write us at: Ohm 
Acoustics Corp., 241 Taaffe 
Place, Brooklyn, N.Y. 11205. 

We make loudspeakers 
correctly. 
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EYE FIDELITY. 
Any audio professional will tell 

you. The fidelity of your record- 
ing depends on the quality of your 
recording level meter. 

That's why Sony Audio created 
the fastest, most accurate, most 
versatile, most reliable, brightest, 
and easiest -to -read recording level 
display meter in tape deck history. 

Period. 
Our Liquid Crystal Peak 

Program Meter IC responds in 
an incredible 1 millisecond. That 
gives you the quickest measure- 
ment possible, even on the most 
sudden transient signals. 

To demonstrate, clap your 
hands in front of a microphone. 

REC 

PEAK HOLD RESET 
AUTO MANUAL 

Watch any ordinary VU meter as it 
tries to respond. Not very much 
will happen. Now try the same thing 
with our LCD meter and you'll see 
that total burst of sound completely 
displayed. 

And speaking of displays, you 
get a Double Indication System 
which displays peak levels in two 
ways: Auto mode, which holds peak 
levels for approximately 1.7 

seconds, or Manual mode, which 
maintains peak level readings over 
the entire length of your recording. 

Unlike other displays, our LCD 
meter gives you 33 -step accuracy 
over a wide -40 to +5dB range. 
It changes color above OdB, so 
you never miss an overload reading. 
And it even has an element life 
span of more than 50,000 hours. 

Finally, the tremendous bright- 
ness and logical design of the LCD 
meter make precise comparisons 
between left and right channels 
easier. In any kind of light. 

But not only does Sony Audio 
have the LCD meter. We've got 
the cassette deck to deserve it. 

The TC -K60. 

With our own hesitation -free 
brushless/slotless BSL motor, our 
own newly developed Dolby* IC, 

our own Ferrite -and -Ferrite head, 
and our own microprocessor - 
controlled Automatic Music Sensor 
that lets you preselect any of up to 
nine recorded program segments. 

Enough talk. The TC -K60 with 
Liquid Crystal Peak Program Meter 
is one Sony Audio product you've 
got to see for yourself. 

So look. 
Then listen. You'll never be 

satisfied with anything less. 

SONY® 
'UM ) 

©Sony Industries, 9 West 57th Street, N.Y., N.Y. 10019. 
Sony is a registered trademark of Sony Corporation. 

*TM Dolby Laboratories Inc. 
Enter No. 42 on Raader Service Card 

AmericanRadioHistory.Com



finite length L is shown in Fig. 7 as a function ofL/Awhere X is 

the wavelength (reference 19, page 181). The undulations are 
known in the trade as "head bumps." They can be minimized 
by contouring the head (thus, some writers call this "The 
Contour Effect") so that the tape approaches and leaves the 
head in a gradual manner. Any head, despite contouring, will 
have no useful output above some cutoff wavelength. This 
effect holds even for heads which are flux sensitive and suf- 
fer no losses from Faraday's emf Law. A flux sensitive head 
will read the tape flux at zero head/tape speed, and thus 
zero frequency, but it will not read tape flux at infinite 
wavelength. 

Equalization 
The total record/playback frequency characteristic before 

the application of any equalization is shown in Fig. 8. Also 
shown is the desired flat frequency characteristic after equal- 
ization. Some of the correction is done during recording, and 
some is done during playback. A considerable amount of 
literature has been written on just how much to apply in 
each case. The playback characteristics, being easiest to mea- 
sure, are usually standardized to be less than the total 
amount needed for any tape. Only enough record equaliza- 
tion is applied to make the frequency characteristic flat with 
a particular tape; thus we say that a recorder is "optimized 
for a certain tape." With any other type of tape (which al- 
ways has somewhat different characteristics), the overall fre- 
quency characteristic will not be flat. 

The general type of equalization characteristics applied to 
the record and playback channels are shown in Fig. 9. A par- 
ticular machine will sometimes leave out one or both of the 
shapes at the extreme ends of the record curve. Electronic 
circuits which have these frequency characteristics generally 
have an associated phase shift. When the curves change 
shape (as at the ends), the phase shift is especially pro- 
nounced. Because of the very complicated situation shown 
in Table IV, the phase shifts generated by the equalization 
never cancel the phase shifts arising from other'sources. In 
fact, they sometimes add to them or create phase shifts 
where none were before. 

In Fig. 9, one can estimate the phase shift caused by the 
two amplitude characteristics this way. If there is no slope to 
the amplitude characteristic, the phase shift is zero; if the line 
slopes to the right by 6 dB per octave, the phase shift is -90°, 
and if the line slopes to the left by 6 dB per octave, the slope 

Fig. 9 - The general frequency characteristic of the 
playback and the record equalization for audio 
machines. The numbers above the curves give the 
amount of phase shift at those points, if the 
equalization is produced by minimum phase 
networks. 

RECORD AMPLIFIER CURRENT OUTPUT +90' 
-90e (FOR CONSTANT VOLTAGE INPUT) / 

0* 

PLAYBACK AMPLIFIER VOLTAGE OUTPUT 
(FOR CONSTANT VOLTAGE INPUT) 

is +90°. These relationships apply to a whole class of electri- 
cal networks called minimum phase networks. Most ordinary 
amplifier circuits and simple equalizer circuits fall into this 
category. With some effort, the designer can construct cir- 
cuits which have phase shift different from the rules given 
above. He can then (theoretically) tailor in a phase shift char- 
acteristic which exactly compensates for the total of the 
phase shifts from all other sources, and get a tape recorder 
with á flat phase shift characteristic. Such a recorder would 
not suffer from waveform distortion, group delay, or any of 
the other ills previously outlined. For several reasons, this is 

not what is presently being done. 

Phase Compensation 
An excellent example of the current practice is the Ampex 

ATR-100, a mastering recorder with phase equalization as 

well as amplitude equalization. 14.2° For all of the errors listed 
in Table IV except "Faraday's emf Law" and "Equalization," 
the designers used only a careful and thoughtful engineering 
design to keep the phase errors suitably low. This design 
ensured that the major part of the phase shift error would be 
in the equalization. A standard playback equalization was 
used to compensate for the Faraday's emf Law. This intro- 
duced an extra phase error in the manner which has been 
described. Then, in the record electronics, an extra phase 
shift was introduced in the opposite direction which com- 
pensated for the phase shift errors in all of the equaliza- 
tion.The phase shift adjusts along with the amplitude adjust- 
ment, so that compensation is obtained for any tape to 
which the machine is adjusted. Thus, tapes made on this 
machine will play back on any other machine with small 
phase errors, since the compensation is recorded onto the 
tape itself. A square wave recorded on this machine comes 
back looking very much like a square wave - something 
many other machines will not accomplish. 

Another example, the Sony 880-2, utilized a different de- 
sign philosophy. Again, careful engineering design and some 
carefully made heads keep the introduced phase shift down 
to a low level. Contrary to the Ampex practice they chose to 
put their phase equalization in the playback circuit. So long 
as both recording and playback is done on the same 
machine, it makes little difference where the phase equaliza- 
tion is, provided the recordings are at a suitably low level. 
When the recordings are at levels near saturation, phase shift 
can cause higher than usual peak factors (the ratio of the 
peak value of a waveform to its rms value) to occur. If these 
peaks are high enough to be clipped by tape saturation or by 
the electronics, audible distortion will occur. Clearly, it 
would be much better to correct some of the phase distor- 
tion in playback and some in record, 21 to keep the peak 
factors down to a suitably low level. Sony's engineers proba- 
bly chose to do it all in playback since any machine sold to 
the general public will presumably be used to play quite a 

few tapes made on other machines. The Sony machine will 
perform phase correction on "prerecorded" tapes. 

Now let's take this to its ultimate conclusion. Suppose that 
all the recorded tape producers use machines with complete 
phase compensation on all their record circuits. These tapes 
will play back on all the old machines free of phase distor- 
tions. On your brand-new machine with phase compensa- 
tion in the playback circuits (Sony isn't the only one!), the 
tape will be overcompensated and will be phase distorted in 
the opposite sense. Plainly, someone out there ought to be 
doing some work on standardization of phase correction 
techniques. Since there still is an argument raging on 
whether phase compensation is necessary or not, there's not 
much chance of standardization right now. 

None of the foregoing should be construed as a criticism of 
the engineering decisions which have been made so far. In 
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the absence of standards, all the decisions have been about 
as good as could be made. 

Conclusions 
This discussion has looked at a number of different aspects 

of the audio phase problem. I think that a good case has 
been made that phase distortions are audible and that phase 
corrections will result in cleaner sound. We have looked at 
the sources of phase distortions in magnetic recording, and 
some of the means now being used to correct for those phase 
distortions. Lastly, we have seen that there is a great need for 
standardization in phase correction (phase equalization) 
techniques right now! Standardization people, what are you 
doing for us? Q 
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on their ability to deliver the best price. 

At Dahlquist, we choose our dealers based on their 
ability to deliver the best sound. 

The difference is the distinction between price and value ... between giving 
you more money off, or more for your money. 

At Dahlquist, all our products are designed to deliver the absolute maximum 
performance for their cost. 

By carrying our products, Dahlquist dealers are demonstrating their support 
for this approach to audio. 

People like this may be few and far between, but they are worth looking for. 
And listening to. 
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Dear.elítor 

Eirpavention 
Dear Sir: 

It is my custom to pore over elec- 
tronic journals from all over the world. 
As good luck and fickle fate would 
provide, I had someone deliver a copy 
of Transylvania Elektronik which had 
been smuggled out of Bucharest in the 
bottom of a canary cage. 

In it was an article by your prolific 
pedant, Prof I. Lirpa, who has invented 
the "Warsaw Box," a 4-1-4 system for 
making quadraphonic sound out of 
mono. The good professor figures that 
this will revolutionize the history of 
sound, once someone in Bucharest fig- 
ures out how to obtain four speakers 
all at once. Even with two speakers 
they would be able to get dual -mono 
sound, another great Lirpa invention. 

--Mr--- 

Enclosed is a rare schematic of this 
new and highly sophisticated circuit. 

John Woram 
Rockville Centre, N.Y. 

Origins Explained 
Dear Sir: 

I believe the following will be of in- 
terest to Bert Whyte as he professed 
ignorance about the origin of the term 
"green room" in the December, 1978, 
"Behind the Scenes" column. 

In 1816 the limelight (sometimes re- 
ferred to as the Drummond light after 
its inventor, Thomas Drummond) was 
developed. A piece of lime or calcium 
was heated via a gas flame until it 
glowed. The resulting point source of 
light was directed by an optical system 
(comprised of a reflector and lens) 
onto a specific object. 

Introduced to the theatrical world in 
1837, the device gained widespread 
acceptance in the 1850s and '60s. 
Though it was far from perfect - the 
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burning lime required constant atten- 
tion to keep the super -heated area 
aligned with the optics - the first 
practical "spotlight" had been born. 

Unfortunately, the actors and ac- 
tresses who had to work literally "in 
the limelight" found themselves prone 
to severe headaches. After some 
experimentation, however, it was dis- 
covered that if the cast spent its off- 
stage time - both during and for a 

short period following a play - in a 

room painted a light green, they were 
much less subject to the discomforting 
headaches. That room, quite obvious- 
ly, became known as the "green 
room." The nomenclature, to this day, 
has remained the same even though 
the green walls have long since been 
redone in other colors. 

David Greep 
Raymond, Maine 

Phono Frustration 
Dear Sir: 

I recently purchased a reel-to-reel 
tape deck, a noise reduction unit, and 
a dynamic range expander in hopes of 
avoiding the nicks, scratches, and pops 
which eventually find their way onto 
any LP. To .accomplish this, I had in- 
tended to buy new records, tape them, 
and then put them away. In my igno- 
rance I assumed that a new record 
would be free from flaws. However, 
this is not the case as even new LPs 

have these flaws. 
I was very disappointed at first, but 

two things gave me hope that there 
might be a solution: 1) I noticed that 
many sections of a disc were very good 
and this told me that records could be 
made better with a little more atten- 
tion paid to quality control and con- 
sistency. 2) An article in the Sept. 7, 

1978, issue of Rolling Stone entitled, 
"Record Quality: A Pressing Problem" 
made some interesting observations: 
a) There is a definite lack of quality 
control in the record pressing process, 
b) European and Japanese record 
quality is far superior to U.S. quality, c) 

a person within the record industry 
stated that for the cost of $1.00 more 
to the consumer, a far superior prod- 
uct could be made available, and d) 

the record industry is aware of the 
flaws in its product. 

Armed with this information, I de- 
cided to do something about it. I 

wrote letters to the manufacturers of 
all components I own, in addition to 
several record companies. 

I recently received a reply from Mr. 
Murray Rosenberg of United Audio 
(Dual). He said that he and the rest of 
the high fidelity component business 
were concerned with the quality of the 
phonograph record, and he intended 
to bring this matter before the Insti- 
tute of High Fidelity in hopes of organ- 
izing a campaign to reverse this trend. 

I have stated my problem and my 
attempt to correct it. I would ask the 
industry and readers of Audio Maga- 
zine to render any kind of assistance 
they can ... write to the record corn- 69 
parries and let them know how you 
feel. 

Martin J. Barrow 
Cape Elizabeth, Maine 

Crashworthy Components 
Dear Sir: 

After reading the "Dear Editor" let- 
ter by David B. Adams in your January, 
1979, issue of Audio, I felt motivated 
to salute two manufacturers. 

I play music professionally and trav- 
el more than 50,000 miles a year. In 

September, 1978, my van was rear - 
ended by an auto travelling at 55 mph 
while we were stopped off the side of 
the highway. Miraculously, little injury 
was incurred to the occupants in my 
van. 

In the back of the van were two 
Cerwin-Vega speakers and a Phase 

Linear 400 amplifier. They took the full 
force of the impact, and although the 
van was totalled, they escaped with 
only dents and a torn covering. I still 
travel with that PA system and would 
like to extend my praises to those 
manufacturers, particularly since those 
speakers may have saved my life. 

Those are really tough components. 
In this day and age it's still nice to 
know that some things can still "keep 
on truckin'. " 

Carter Wilson 
Boise, Idaho 
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Lirpa 1 Showermike 

MANUFACTURER'S SPECIFICATIONS 

Type: Subaqueous sound -powered 
microphone. 
Application: Vocal pickup in shower. 
Frequency Response: Irregular re- 
sponse curve, becoming smoother 
with use. 
Output Level at 1000 Hz: - 99.44 dB 
(0 dB = IV/Ivory). 
Open -Circuit Voltage: 10-" volts per 
microbar of soap. 
Operating Principle: Lirpa-effect bub- 
ble transducer. 
Impedance: 1 Gigaohm. 

Construction: One piece molded from 
a soluble compound of fats, oils, and 
alkali. 
Dimensions: 5 x 15 cm, decreasing 
with use. 
Output Cord: Non-conductive textile, 
twisted pair loop, 30 -cm developed 
length. 
Mounting Provisions: Cord fastens di- 
rectly to 1/2 -inch pipe fittings usually 

present near sound source. Cavalier 
mounting possible. 
Maximum Input SPL: 120 dB re: 1 

microbubble. 
Distortion: Normally has clean sound, 
but becomes soft and distorted with 
prolonged subaqueous use. 
Average Life: 2 weeks (clean people) 
to 14 weeks (dirty people). 
S.I. (Systeme Idiotique) units used 
exclusively. 

After years of painstaking research and experimentation, 
Professor I. Lirpa has succeeded in developing a microphone 
of sufficiently high quality to bear the Lirpa name. It is the 
first microphone to join the line of Lirpa audio products 
which are well known to readers of Audio. 

This microphone is unique in construction. Readers will 
note from previous reviews that Lirpa products are, generally 
speaking, of hybrid design. They incorporate semiconduc- 
tors, tubes, light bulbs, and miscellaneous recycled materials 
gathered by the Professor on his weekly resource recovery 
expeditions. The Lirpa I microphone, in contrast, represents 
the first of a new generation of audio products. It is more 
advanced than equipment incorporating semi -conductor 
technology, being constructed from non-conductors. These 
non-conductors are assembled into a three-dimensional ma- 

trix which is not unlike Large -Scale Integration (151). Semi- 
conductor LSI chips are largely two-dimensional, but the 
non-conductor matrix is entirely flexible in the third dimen- 
sion and may be readily formed into the shape of the fin- 
ished product at very low cost, using conventional molding 
equipment. 

The Lirpa I Showermike is, therefore, the first truly solid- 
state microphone (at least in the dry state where it is not in 
use). How then, you may ask, does it function as a transduc- 
er? When in use under subaqueous, or more precisely, semi - 
subaqueous conditions, a thin layer of bubbles are formed 
on the surface (Fig. 1). Professor Lirpa discovered, that often 
on accidental exposure to sigma rays, a bar of soap gave an 
electric shock when he slipped on it in the bath tub. Further 
research revealed the operating mechanism of this "Lirpa 
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Fig. 1 - Cross section showing thin layer of bubbles. 
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Fig. 2-Details of bubble transducer showing the 
Lirpa effect current. 

effect" which is shown in Fig. 2. The surface irradiation caus- 
es circulating currents (i1) in each bubble. Upon application 
of alternating sound pressure, the bubble air volume is 

modulated, and the Lirpa effect current bears a linear relation 
to the acoustic input as shown. When steady force (or atmos- 
pheric pressure) of sufficient intensity is applied, the bubble 
bursts and ii = O. A similar breakdown of the Lirpa effect 
occurs for very high sound pressures. This automatically 
forces the vocalist not to sing too loudly or to "swallow" the 
mike. The unpleasant flavor also discourages this incorrect 
usage. 

Laboratory Tests 
We anticipated that working with audio equipment in the 

bath might be risky, and we had no idea how to test a Lirpa- 
effect bubble transducer. So, following the editorial policy 
established last year for the Lirpa "VDRS" review, we called 
upon Lirpa Labs to provide certified Lirpagraphs pertinent to 
the sample unit supplied to Audio. 

The impedance varies over a wide range under dry to wet 
conditions (Fig. 3). Measurement of the very high impedance 
Lirpa-effect transducer requires a high voltage, and the Labs 
thought it wise to calculate the "wet" curve, rather than test 
it under actual use. Users of recorders with low impedance 
inputs need not be concerned, because as long as the non- 
conductive textile card remains an unbroken loop, the Lirpa 
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Fig. 3-Impedance vs. frequency. 

Fig. 4-Frequency response. 
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bubble current will recirculate, and perfect isolation will be 
maintained between mike and recorder. 

The Lirpa engineers ignored ANSI Standards and measured 
frequency response in a reverberant, rather than anechoic 
test room (Fig. 4). This measurement is said to be more rele- 
vant to actual usage. Observe that the frequency response is 

irregular when the mike is new, but becomes very smooth 
with use. This variation need not concern the tape recordist 
because the output level (see the specifications) will be less 
than the equivalent input noise level of all recorders, includ- 
ing those with Dolby noise reduction circuits. 

Figures 5 and 6 indicate how the Lirpa effect varies with 
time. Obviously, the Lirpa effect is active only under sub- 
aqueous conditons. Thus, the output level is zero except for 
the wet period which typically varies from 10 minutes per 
day for clean people to 10 minutes per week for dirty people. 
Peak output level occurs around the seventh usage because 
the Lirpa effect varies with the aqueous ablution of the mi- 
crophone housing. Again, the variation of output is of no 
concern because, in all instances, a negative S/N is main- 
tained at the recorder. Also, note the tradeoff that is possible 
between microphone life and the user's state of cleanliness. 
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Fig. 5-Output level vs. time (when used by "clean" people). 
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Fig. 6-Output level vs. time (when used by "dirty" people). 
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Listening and Use Tests 
In order to do a proper evaluation of the Lirpa I Shower - 

mike we had to obtain a vocalist who was in need of a bath. 
Our thoughts immediately turned to pop singers, and a suit- 
able subject was obtained (under protest) from a local rock 
group. He rendered several contemporary songs, using the 
microphone in the hand-held mode, being careful to main- 
tain a semi -subaqueous state by periodically holding it under 
the shower. We used a Donamichi 100011 cassette recorder, 
placed just outside the bathroom. 

We assembled a blue-ribbon listening panel (composed 
entirely of opera lovers) to audition the tape. They were 
unanimous in their opinion that it was the finest recording of 
pop music they had ever heard, being white noise only. 

Our vocalist was pleased to have a mike to use, even in 
such a foreign place as the shower. 

We can enthusiastically recommend the Lirpa 1 Shower - 
mike to all audio enthusiasts because our findings indicate it 
brings great pleasure to both the user and the listener. 

Noj Knas 
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Professional Systems Engineering (PSE) Studio One Preamplifier 
and Studio Two Power Amplifier 

INPUT CONTROL .LMPtIFIEP 

MANUFACTURER'S SPECIFICATIONS 

Studio One 
Preamplifier/Control Unit 
THD: Less than 0.01 percent from 20 
Hz to 20 kHz at 2.0 V output. 
S/N Ratio: Phono, 88 dB re: 10 mV 
input "A" weighted; Line, 98 dB 
re: 2.0 V out "A" weighted. 
Frequency Response: Phono, RIAA 
±0.25 dB; Line, 20 Hz to 20 kHz, ±0.25 dB. 
Gain: Phono preamp, 45 dB at 1 kHz; 
Line, 20 dB. 
Slew Rate: Greater than 50 V/ NS, all 
stages. 
Clipping Level: 15 V. 
Low Filter: 12 dB/octave at 40 Hz. 

High Filter: 12 dB/octave at 10 kHz. 
Equalization: +3 dB at 100, 200, 400, or 
800 Hz; Treble, +3 dB at 1.5,3,6, 
or 12 kHz. 
Max Cut or Boost: 15 dB. 
Dimensions: 31/2 in (8.9 cm) H x 18 in. 
(45.7 cm) W x 10 in. (25.4 cm) D. 
Power Consumption: 20 watts. 
Weight: 16 lbs. (9.26 kg). 
Price: $610.00. 

Studio Two Power Amplifier 
Power Output: 80 W per channel from 
20 Hz to 20 kHz, 8 -ohm loads (140 W 
with 4 -ohm loads). 
THD: 0.02 percent at 8 ohms, 0.04 per- 
cent at 4 ohms. 

Clipping Level: 100 watts at 8 ohms, 
180 watts at 4 ohms. 
Input Sensitivity: 1.2 V for 100 watts, 
8 ohms. 
Slew Rate: 100 V/ NS. 
Damping Factor: 200 at all audio fre- 
quencies. 
S/N Ratio: Better than 100 dB below 
rated output, 20 Hz to 20 kHz band 
width. 
Dimensions: 31 in. (8.9 cm) H x 18 in. 
(45.7 cm) W x 101/2 in. (26.7 cm) D. 
Power Consumption: From 35 to 450 
watts. 
Weight: 30 lbs. (13.6 kg). 
Price: $630.00. 

These two components from Professional Systems Engi- 
neering are so obviously made fo reach other that we decid- 
ed to evaluate them as a pair. The Studio One "input control 
amplifier" (preamplifier/control unit in more usual language) 
can be classified as a control unit which is between the 
"straight wire with gain" and the "no control holds barred" 
design philosophies. That is, it sports a fair number of useful 
controls on its front panel while omitting such useless frills as 
"loudness control" switches and seldom -if -ever used mode 
switches. Large -sized rotary knobs at the left and right ends 
of the all -black front panel handle program source switching 
(only one phono position, but three AUX positions plus a 
tuner input pair) and master gain. The gain control is cali- 
brated from +20 dB to "minus infinity," and 0 dB (unity gain 
for the line level inputs) is nicely positioned at around "12 
o'clock" on the rotary control. The bass and treble control 
knobs, continuously variable from +15 dB of boost to -15 dB 
of cut, are each associated with a four -position switch which 
selects turnover frequencies over a range of four octaves, 
affording a degree of tone -control flexibility rarely found in 

two -control equalizer systems. A fifth small rotary control 
serves as a channel balancer. 

Pushbutton switches along the bottom edge of the front 
panel handle two tape -monitoring circuits, tape transferring 
(which connects tape circuits to each other while discon- 
necting them from program sources being listened to), Left/ 
Right Mono or Stereo Switching, Tone Defeat, Low- and 
High -Cut Filters, Power On/Off, and a -20 dB Audio Muting 
circuit. 

The rear panel is neatly equipped with the usual pairs of 
input jacks, tape out and in jacks, twin pairs of output jacks, 
a ground terminal, and four switched plus two unswitched 
a.c. receptacles. 

Studio One Circuit Description 
The Studio One preamp/control unit employs discrete 

Class -A circuitry from input to output. The phono section 
uses 10 transistors divided into two stages in each channel. 
The first stage isolates the cartridge to insure proper loading 
and also incorporates the subsonic filtering. In the second 
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Fig. 1 - Power output vs. distortion on the Studio 
Two ampliter with an 8 -ohm load. 
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stage, the RIAA response characteristics are accurately repro- 
duced. 

The line amplifier consists of a discrete operational ampli- 
fier using selected and matched transistors. A buffer amplifier 
drives the line outputs when using the high- and low -filter 
circuits. Five selected transistors are used in a feedback -type 
equalizer, which employs shelving characteristics with 
switched, selectable turnover frequencies. 

The power supply provides regulated ±30 volts of d.c., and 
all a.c. wiring is well isolated from any low- or high-level 
signal stages. The power switch is in the d.c. voltage circuits, 
and the switched a.c. outlets are controlled by a 20 -ampere 
relay. 

The Studio Two Amplifier 
The matching Studio Two power amplifier is physically 

very much like the Studio One, having a low profile appear- 
ance and similar width to its companion unit. Both units can 
be rack mounted. The front of the Studio Two is entirely 
covered by the vertical fins of the heat sink, which internally 
is physically coupled, via heavy brackets, to the actual output 
transistors which are actually mounted directly to the ampli- 
fier circuit boards for each channel. This seemed to us a 

rather indirect way to transfer heat from the output devices 
to the expansive, exposed heat sink and, as our tests later 
disclosed, the amplifier, under static testing, was subject to 
frequent thermal cutout. (Not so under music listening con- 
ditions, we hasten to add.) The rear surface of the amplifier is 
equipped with a pair of input jacks and, just below, are five - 
way, color -coded, binding posts on standard'/4-in. centers for 
speaker cable connection. A line fuse is accessible via the 
rear panel fuseholder, while a toggle switch allows the amp 
to be used in a bridged mode. While the end caps of two 
power transformers are clearly visible protruding from the 
rear panel, these two power transformers are wired together 
to provide a common supply source for both channels of the 

Fig. 2 - Power output vs. distortion on the Studio 
Two with a 4 -ohm load. 
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amplifier and are not dual supplies. The use of two smaller 
transformers, rather than a single larger one, may have been 
dictated by the desire to maintain the low -profile look for 
this amplifier. 

Studio Two Circuit Description 
The two channels of the Studio Two are totally separate 

insofar as signal handling is concerned and are mounted on 
two separate circuit board modules. Common supply voltage 
is ±50 V d.c. filtered by dual 16,000-pF capacitors. Each 
amplifier is an all -discrete, direct -coupled, balanced design. 
A paralleled complementary Darlington output stage is used, 
along with matched differential amplifiers for the low level 
stages. True differential to single -ended conversion is used 
without bootstrapping. An active bias circuit exhibits a slight- 
ly negative temperature characteristic to help keep distortion 
independent of varying bias current and changing operating 
temperatures. A common input and output ground point at 
the rear of the chassis is used to help eliminate ground loop 
problems and to reduce r.f. interference. An output coupling 
network helps to prevent r.f. from entering via speaker lines. 

In addition to primary fusing, the Studio Two had dual 
supply fusing on each channel. A high -gain, fast -recovery 
volt/amp protection circuit is also included, as is a thermal - 
cutout protection circuit. 

Studio Two Laboratory Measurements 
We measured the Studio Two power amplifier first. The 

amp delivered 91.8 watts at 1 kHz into 8 -ohm loads for the 
rated THD of 0.02 percent. At the same test frequency, using 
4 -ohm loads, output for rated THD equalled 150 watts per 
channel. At the frequency extremes of 20 Hz and 10 kHz, 
using 8 -ohm loads, power output reached 85.1 and 87 watts 
per channel respectively for 0.02 percent THD. Attempting to 
determine power output for rated THD at 20 Hz and 20 kHz 
with 4 -ohm loads connected resulted in thermal cutout be - 
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Fig. 3- Distortion vs. frequency on the Studio Two 
with an 8 -ohm load at the rated output (80 W per channel). 

fore we were able to make a definitive reading. This, of 
course, would be frowned upon by the Federal Trade Com- 
mission whose amplifier power rule requires that an amplifier 
be able to deliver rated power at all frequencies within its 
power band for five minutes but frankly the action of the 
thermal cutout during these tests didn't disturb us too much, 
since such extreme testing is almost totally unrelated to what 
the amplifier will be called upon to do when reproducing 
music signals, even at quite high power output levels. Still, in 
terms of published claims, PSE might be better off omitting 
the 4 -ohm power rating (as do so many other amplifier re- 
ceiver and amplifier manufacturers these days) or perhaps 
they might prefer to de -rate the power output figure for 4 - 
ohm operation to 120 watts or so. Power vs. distortion curves 
at the three test frequencies we used are plotted in Fig. 1 (for 
8 -ohm operation) and Fig. 2 (4 -ohm loads), as are the mea- 
sured IM distortion readings. With 8 -ohm loads, at 80 watts 

74 per channel output, THD measured a very low 0.005 percent 
at 1 kHz, 0.0047 percent at 20 Hz, and 0.007 percent at 10 
kHz, while IM distortion measured 0.016 percent. Power 
bandwidth (for rated THD of 0.02 percent) extended from 11 
Hz to 30 kHz using 8 -ohm loads. Frequency response was flat 
within 1 dB from 3.5 Hz to 80 kHz, within 3 dB from 3 Hz to 
190 kHz, and damping factor (measured at 50 Hz) exceeded 
100. Input sensitivity for rated output measured 1.1 volts, 
while signal-to-noise ratio measured 107 dB below rated out- 
put. Since there is no input level control on this unit, readers 
who wish to translate the S/N and input sensitivity numbers 
to the new IHF standards may do so by direct mathematical 
ratios. IHF Dynamic Headroom was 1.02 dB. A curve showing 
harmonic distortion vs. frequency at 80 watts rated output 
per channel using 8 -ohm loads is plotted in Fig. 3. 

Studio One Preamplifier Measurements 
The Studio One preamp/control unit was measured next. 

RIAA equalization was found to be accurate within 0.1 dB 
from 30 Hz to 15 kHz. A sub -sonic filter is permanently intro- 
duced in the phono circuitry to roll -off frequencies begin- 

ning at around 20 Hz. Phono input sensitivity, per the IHF 
standards, was 0.55 millivolts, while phono overload occurred 
at 160 millivolts (at 1 kHz). High level input sensitivity (for 0.5 
volts out, per IHF standards) measured 47.5 mV, while IHF S/ 
N for the high level inputs was 88 dB. Phono S/N using the 
new IHF reference input level of 5 mV and output level of 0.5 

was 83 dB, an extremely good figure. Residual hum and 
noise with gain control set to minimum was 88 dB below 0.5 
volts output. In accordance with recommended practice and 
the new IHF standards, phono overload was also measured at 
other test frequencies and was 31 mV at 100 Hz and 770 mV 
at 10 kHz. Harmonic distortion at 2.0 volts output via the 
high-level inputs measured below 0.005 percent from 20 Hz 
to 10 kHz, increasing slightly to 0.006 percent at 20 kHz. 
SMPTE IM distortion measured 0.025 percent for the same 
output, while using the so-called CCIR twin -frequency IM 
measurement method (with a 1 -kHz difference between the 
test frequencies having equal amplitudes), IM measured al- 
most the same value, at 0.03 percent. Clipping or maximum 
output level measured 15 volts. 

A complete graphic plot of the bass and treble control 
range at the various turnover frequencies provided is shown 
in the spectrum analyzer 'scope photo of Fig. 4. Figure 5 is a 

plot of the response of the low- and high -cut filters which 
exhibited 3 -dB corner frequencies of 47 Hz and 11.2 kHz 
respectively. 

Listening and Use Tests 
During the past year or so we have become particularly 

aware of (and able to detect) the effect of slew -limiting and 
transient distortion effects in auditioning amplifier equip- 
ment. The subtle differences between amplifers and preamp- 
lifiers when subjected to listening tests which had previously 
been ignored by many critics and equipment testers have 
now been recognized, as least in part, for what they are. 

I am, therefore, particularly happy to report that the com- 
bination of the Studio One and Studio Two provided ex- 
tremely accurate reproduction of music signals which, 
through run-of-the-mill equipment, have often caused clear- 
ly audible sonic deficiencies of these more subtle types. Even 
when the system was driven into clipping levels, recovery 
was extremely fast and almost undetectable, and as far as 
transient handling ability, these components rank with some 
of the finest (and most expensive) we have recently audi- 
tioned. As mentioned earlier, we ran into no thermal cycling 
during our long, high-level listening tests despite the fact 
that such cycling had taken place during static testing (FTC 
take note!). We believe that if you subject these compo- 
nents, either singly or taken together, to as critical a series of 
listening tests as we did, you will find that both units offer 
extremely good sound reproduction value for their suggested 
retail prices. Together they can form the basis of a top-quality 
music reproduction system in your listening room. 

Leonard Feldman 
Enter No. 90 on Reader Service Card 

Fig. 4 - Range of response for the 
variable turnover bass and 
treble controls on the Studio One 
preamplifier. 

Fig. 5 - High- and low-cut 
filter response on the 

Studio One preamplifier. 
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Empire Disco Film Record Cleaner 

Price: $29.95. 

At one time, not too many years 
ago, records - if they were cleaned at 
all - were polished with a cloth, any 
old cloth that wasn't too lint laden. I'm 
sure that many readers will remember 
the ads that showed a gorgeous 
blonde, or perhaps a brunette, sitting 
seductively on a plush carpet with re- 
cords strewn all around. But that was 
before the days of the LP and the vast 
improvements in phono cartridges and 
sound reproduction in general. Today 
all of that has changed and record 
cleaners are big business. 

Most record cleaners on the market 
today use weak detergent solutions or 
distilled water with neatly designed 
brushes, all neatly packaged. But re- 
cently Empire Scientific came up with 
a new idea - Disco Film, a plastic film 

AUDIO April 1979 

that peels off the record taking the dirt 
with it. It comes in a black cylindrical 
container about 81/2 -in. high by 21/4 -in. 
wide. 

Taking off the large top cap reveals a 

sponge. The record to be cleaned is 

then placed in the small projecting 
spindle on top of the cap and the 
sponge applicator is used to spread 
the viscous solution all over the disc, 
being careful to avoid getting it on the 
label. The record is then flipped over 
so the other side can be treated. When 
the disc is completely dry, in about 60 
to 90 minutes, a piece of tape laid 
across the plastic film allows it to be 
pulled off. 

Well, I tried the Disco Film cleaner 
on several records, and there's no 
doubt about it, the film really does 
what it's supposed to, and the micro- 
photographs (see Fig. 1) supplied by 
Empire are certainly not exaggerated. I 

could detect no sign of damage to the 
records (some solvents dissolve the 
record plasticizers), and the water-sol- 
uble solution is harmless to vinyl 
records. The instructions state howev- 
er that the cleaner is not to be used on 
the old shellac records. 

The container holds enough to 
clean 70 sides, or 35 records, and with 
the list price of $29.95 this comes out 
to be about 854 per disc. However, 
when you consider that the cost of a 

direct -to -disc record is about $15.00, 
and a good phono cartridge can cost 
up to $300.00, then the price of prop- 
erly and completely cleaning a record 
doesn't seem all that expensive, rela- 
tive to more conventional cleaners. 

George W. Tillett 
Enter No. 91 on Reader Service Card 

Fig. 1 - Photos through an electron microscope at 
500 times magnification showing a new, unplayed disc (left) 
and one that has been cleaned with Disco Film. 
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Sencore Model PR 50 
Audio Prescaler 
Price: $125.00. 

The Sencore PR50 is designed to be used with a frequency 
counter to measure lower frequencies with greatly improved 
resolution. The prescaler input is from 10 Hz to 20 kHz, with 
a sensitivity of about 100 mV, and a square wave output of 
400 mV p -p. Switch selection is made for inputs between 10 
Hz and 500 Hz to be multiplied by 100, or between 500 Hz 
and 20 kHz to be multiplied by 10. The unit requires 7 to 12 V 
d..c. at 12 mA, and it has a standard coax power jack. An 
accessory a.c. power adapter is available for $9.95. 

in tests the PLL-based circuit of the PR50 performed very 
well. The input frequency range actually extended down to 8 
Hz with an 800 -Hz output. The threshold for output was well 
defined, jumping from no signal to a stable square wave with 
minimal phase jitter over its frequency range. Rounding of 

76 the waveform appeared at the highest output frequencies, 
but the peak voltage remained the same. 

The Sencore unit is not just another gadget, but can pro- 
vide essential information in the low -frequency region where 
many counters have low resolution and poor accuracy (actu- 
ally the PR50 will improve things up to 20 kHz). If the coun- 
ter has a one -second gate time, the errors around 10 Hz can 
be over 10 percent. If the gate time is 0.1 second, the situa- 
tion is much worse. 

The $125.00 price tag for the PR50 is well justified if you 
need to measure these lower frequencies accurately and your 
present counter has a gate time of one second or less. Appli- 
cations include keyboard instrument tuning, VTR head -speed 
checks, and frequency responses. The PLL scheme used in 
the PR50 is more convenient and not subject to the errors 
possible with Schmitt -trigger period counters. 

Howard A. Roberson 
Enter No. 92 on Reader Service Card 

Don't fret over technical or systems questions... 

Get Your Own AUDIO 
1978 Annual Bound Volume! 
This handsome, hardcover, library -quality, 
buckram -bound volume gives you a permanent 
record of the audio industry's achievements 
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professional and home -use audio components-all 
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study, compare and evaluate trends at your leisure- 
without wondering what happened during those months 
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Month after month, no other magazine devotes as 
many editorial pages to component equipment as 
AUDIO. Thus, here is the most complete record of the 
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AUDIO's Bound Volume is the handiest, practical 
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Quad (Acoustical Mfg. Co., Ltd.) Model 405 Power Amplifier 

MANUFACTURER'S SPECIFICATIONS 
Power Output: 100 watts per channel, 
8 ohm loads. 
Rated THD: Less than 0.01 percent at 1 

kHz and 100 Hz, and less than 0.05 
percent at 10 kHz. 
Frequency Response: -1 dB at 20 Hz, 
-0.5 dB at 20 kHz, and -3.0 dB at 50 
kHz. 
Signal Input Level: 0.5 V, ±0.5 dB for 
rated output into 8 -ohm loads. 
Signal Input Slew Rate Limit: 0.1 V/ 

pS. 

Signal Input Overload: Instantaneous 
recovery up to +20 dB overload. 
Hum & Noise: 95 dB below rated out- 
put "A" weighted, 90 dB below rated 
power output unweighted, 15.7 kHz 
measured bandwidth. 
Stability: Unconditionally stable with 
any load under any signal. 
Power Requirements: 110, 120, 130, 

220, 230, 240 V, 50/60 Hz, 30 to 350 in. (11.4 cm) H x 7.7 in. (19.6 cm) D. 

watts (depending upon signal level). Weight: 20 lbs. (9 kg). 
Dimensions: 13.4 in. (34 cm) W x 4.5 Price: $480.00. 

Leave it to our British friends to stubbornly continue to 
publish performance specifications for audio products that 
do not conform to other internationally recognized stand- 
ards. Mind you, I happen to like the sound produced by the 
Quad 405, and I think it is a very worthwhile and well -de- 
signed product, having innovative and meaningful circuit 
approaches, but I'm not altogether certain that our Federal 
Trade Commission would be happy about that rating of pow- 
er output which appears at the beginning of this report. The 
makers of the Quad 405 have not specified power band- 
width in terms acceptable to the FTC. Clearly, however, what 
they are telling us is that the amplifier will not deliver 100 

watts at the 20 kHz extreme, and in fact it does not. Rather 
than derate the amplifier in its most useful frequency range, 
they simply tell us what it will deliver at three frequencies 
(100 Hz, 1 kHz, and 10 kHz) and at what THD levels. For that 

matter, it won't quite deliver a full 100 watts per channel at 
the low -frequency 20 Hz extreme either, but more about that 
later. I know that the British audiophiles (and equipment 
testers) believe that we Americans and our colleagues in Ja- 

pan are a bit daft with all our emphasis on wide -band design 
and our love affair with distortion figures approaching "abso- 
lute zero," and perhaps in this regard, they are quite 
correct.The slew rate spec is also one to look at closely, since 
it is for the input signal, rather than the amplifier's output as 

is usual. However, the amp's slew rate can be calculated from 
the figure given, 0.1 V per miscrosecond, since the unit's gain 
is 35 dB, and thus the 405's slew rate spec turns out to be 5.62 

V/ NS, a moderate figure these days. 
In any case, the Quad 405, pictured here, carries no con- 

trols of any kind and may therefore be mounted out of sight, 
providing adequate ventilation is provided. Speaker output 
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T 

Fig 1-Simplified schematic 
showing Class A, dumpers, 
and bridge components. 
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connections are made in the usual manner, by means of 
spring -loaded speaker terminals. As for the inputs, a special 
cable is provided which is terminated at one end in a 4 -pin 
DIN plug and at the other with a pair of standard phono -tip 
plugs which can be directly connected to the output of one's 
associated preamplifier -control unit. If a matching Quad 33 

control unit is used, that product comes equipped with a 

DIN -to -DIN cable, in which case the adaptor cable supplied 
with the Quad 405 can be put aside. A 5 -ampere fuse (for 120 

volt supplies) is accessible from the outside of the unit, while 
four additional fuses (one in each leg of the positive and 
negative power supply lines of each channel of the amplifier) 
are wired internally. 

Internally, the amplifier consists of two identical circuit 
boards, one for each channel of amplification. Each of these 
boards has a pair of spring -loaded wiring terminals into 
which may be inserted a pair of supplied 1.8 kilohm resistors 
which will limit the output of the amplifier to a maximum of 
20 volts rms per channel (50 watts across an 8 -ohm load). The 
manufacturers tell the user that this "power limiting" scheme 
should be used if the amplifier is to be used with their well- 
known Quad electrostatic speakers or with any other speak- 
ers that are rated at less than 100 watts for maximum power 
input. 

The chief circuit innovation in the Quad 405 is called a 

current -dumping output circuit; a simplified schematic dia- 
gram of this output circuit is shown in Fig. 1. In a current 
dumping amplifier there is both a low -powered, high quality 
amplifier which essentially operates at all times in Class A, 
plus a high-powered, heavy duty amplifier. The low -powered 
amplifier controls the loudspeakers at all times, calling upon 
the high powered section to provide high -power signals 
when required. The small amplifier is so arranged (it carries 
an error signal) so that when the larger power transistors (the 
current dumpers) get within the target area of the required 
output current, it will fill in the remainder of the signal cur- 
rent accurately and completely. According to the makers of 
the Quad amp, the reproduced sound quality is solely de- 
pendent upon the smaller powered amplifier which can be 
made very good indeed. In addition, this circuit arrangement 
is said to solve problems of crossover, crossover distortion, 
quiescent current adjustment, thermal tracking, and transis- 
tor matching. There are, in fact, no internal adjustments or 

alignment points within the amplifier and, once again ac- 
cording to the manufacturer, the choice of power transistors 
becomes less restrictive than in conventional Class B ampli- 
fier designs. A complete schematic diagram of the Quad 405 

is reproduced in Fig. 2. 

Laboratory Measurements 
Harmonic distortion of the Quad 405, when measured with 

a 1 -kHz input signal, remained extremely low at all levels up 
to rated output. In fact, it was necessary to calculate the 
actual harmonic distortion using our spectrum analyzer, 
since, at low levels, the THD was buried well below the noise 
floor. The most accurate reading we could come up with was 
0.0012 percent, which is essentially the distortion of our sig- 
nal source. The rated THD level of 0.01 percent (for 1 kHz) 
was reached at an output of 102.5 watts per channel, increas- 
ing to 0.05 percent at an output of 112.9 watts per channel, 
for 8 ohm loads. SMPTE IM Distortion measured approxi- 
mately 0.0065 percent for all power output levels below rated 
output. These results are shown graphically in Fig. 3. 

We decided to use the new IHF IM measurement tech- 
niques which involve analysis of difference -frequency com- 
ponents generated when the amplifier is subjected to signals 
which are 1 kHz apart. Using 14- and 15- kHz input signals 
adjusted to provide the equivalent of rated output from the 
amplifier, only two significant IM components were generat- 
ed (at 13 and 16 kHz) as shown in the spectrum analysis 
photo of Fig. 4. These were some 68 dB below the input 
signal level, which represents an IM percentage of 0.04 per- 
cent. When the two signal frequencies were shifted up to 19 

and 20 kHz, a great many more "sideband" or IM products 
were generated, as illustrated in Fig. 5. Calculating the rated 
IHF IM distortion by formula for this "worst case" condition 
yields a figure of approximately 0.09 percent. 

Figure 6 is a plot of distortion versus frequency, with the 
amplifier delivering 100 watts per channel into 8 -ohm loads. 
At 10 kHz, we reduced input signal very slightly to find the 
power output that could be delivered with 0.01 percent har- 
monic distortion. The value of power determined was 97.3 

watts. The ideal load for the Quad 405 (in terms of maximum 
power output attainable) seemed to be 8 ohms, unlike that 
of most conventional amplifiers which deliver somewhat 
greater power output with 4 -ohm loads. With a 4 -ohm load 
connected, maximum power output for a distortion level of 
0.01 percent (harmonic) for the Quad 405 was reduced to 
approximately 75 watts per channel, using a 1 -kHz test signal. 

Damping factor at 50 Hz (referred to an 8 -ohm load) mea- 
sured 91.5. Dynamic headroom for short-term signal bursts 
measured 1.34 dB above rated continuous power output. Fre- 

quency response was flat within ±1.0 dB from 19 Hz to 26 

kHz, while the -3 dB roll -off points were observed at 13.5 Hz 
and 48 kHz. The amplifier has a built-in, sub -sonic filter roll- 
ing off low frequencies in accordance with the curve shown 
in Fig. 7. Maximum power consumption of the amplifier 
(when delivering 100 watts per channel, both channels driv- 
en) was 450 watts. 

Fig. 4-IHF IM products 
(low level peaks) generated 
when 14 and 15 kHz signal mix 
is applied at rated output level. 
(Linear sweep from 0 to 20 kHz is 

employed, rather than a log sweep.) 

Fig. 5-IHF IM products 
generated when 19 and 20 

kHz signal mix is applied 
at rated output level. 
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Listening and Use Tests 
At low and medium power output levels, the sound repro- 

duced using the Quad 405 could not be faulted and, in fact, 
was so good that it made us wonder about the need for ultra- 
wideband response in power amplifiers so frequently en- 
dorsed by many American and Japanese amplifier manufac- 
turers. When we attempted to push amplifier output towards 
rated output, but still well below the clipping point, we did 
begin to notice some deterioration in sound quality, specifi- 
cally in the extreme treble region and when the amplifier was 
subjected to program sources containing sharp musical tran - 
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Fig. 7-Low frequency filter response. 

In summary, if one needs around 50 watts per channel of 
maximum power (and that should be no problem with many 
of today's higher -efficiency speakers), the Quad 405 ampli- 
fier does very well indeed. Based upon American measure- 
ment techniques and design philosophy, however, we would 
be reluctant to recommend the Quad 405 for those applica- 
tions where a "strong" 100 watts per channel of amplification 
is required. Leonard Feldman 

10.0 1k 

Editor's Note: Acoustical Mfg. commissioned an independ- 
ent laboratory to conduct a series of blind A/B listening tests 
based on their belief "that it is perfectly possible to design 
amplifiers that do not degrade the quality of the program 
(and introduce) no detectable change in quality." The tests 
generally appear to be well designed and had, as listeners, 
well-known experts in this field. Both a 50 percent probabili- 
ty test and a Chi' test showed that the preferences expressed 
by the panel "were no more than would be achieved by 
sheer chance." Further discussion of such testing will be 
found in the review of the AGI 511A preamp published in 
June, 1978. - E.P. 
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Since 1970 Alfred Brendel has been 
intermittently engaged in the record- 
ing of the complete Beethoven Sona- 
tas. These are now available in a 13 - 

record set at a favorable price (Philips 
6768 004). It would be mis -directed to 
consider these just as reissues, for each 
is as fresh as the day it was performed, 
and such has been the consistently su- 
perior standards df interpretation, per- 
formance, and recording that it is diffi- 
cult to believe that they are not the 
result of a single, continuous, concen- 
trated effort. In fact I am given to un- 
derstand that two producers were in- 
volved at a greater number of loca- 
tions. Thus the consistency between 
the sonatas in all matters both musical 
and technical is truly remarkable. The 
general recording subjectively suggests 
a simple, but slightly spaced micro- 
phone technique with the minimum 
requirement for noise reduction appa- 
ratus. I choose to start this quarterly 
column by recommending this mam- 
moth exercise since it is so unspeak- 
ably fine and is, in my opinion, the 
most authoritative and best recorded 
collection of these sonatas available. 

Also on the Philips label I note that 
they have now released as a box set 
the series of Haydn Symphonies per- 
formed by the Academy of St. Martin - 
in -the -Fields conducted by Neville 
Marriner 6768 003 (6 LPs). Entitled 
Twelve Named Symphonies, the series 
starts with Haydn Symphonies No. 92 
in G the Oxford and 104 in D the Lon- 

don. (9500 304). The smooth and am- 
bient sound is as before with the 
somewhat pompous opening of the 
London contrasting the Oxfords more 
vigorous attributes, both revealing 
their inner delicacy. 

In my last column I gave mention to 
a new series of recordings to comprise 
the complete organ works of Bach 
from EMI (SLS 5087). Performed by 
Lionel Rogg on a variety of organs, I 

found it difficult to generalize about 
tonal qualities except upon their over- 
all lightness of texture. On the Argo 
label, Peter Hurford now begins his re- 
cordings of the complete organ works. 
Volume One (D12 OD, 3 discs) is also 
performed on more than one instru- 
ment, in this case The Church of our 
Lady of Sorrows in Canada and the or- 
gan of Knox Grammar School, Sydney, 
Australia. Equally, these do not have 
distinctively thunderous low frequen- 
cies. Both organs are recorded very 
cleanly and distinctly, if with rather 
more weight and breathlessness cap- 
tured in the ambience from the Aus- 
tralian organ. Surfaces are impeccable 
apart from some grumbling noises in 
scrolls between works. There are none 
of the exaggerated tonal contrasts or 
flamboyancy as one might expect 
from, perhaps, Karl Richter. In fact 
Hurford's technique makes these per- 
formances sound easy and effortless, 
rather in a manner that Alicia De Lar - 
rocha can achieve in complex piano 
works. With no declared intention of 
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The Audio Critic 
issue with over 

150 reviews. 
The cumulative reference issue (Vol. 

1, No. 6) of The Audio Critic summarizes 
and updates just about every review 
previously published, in addition to 
reviewing more new items than any other 
issue so far. 

And these are not your typical 
"undergróund" reviews. The Audio Critic 
is guided by the laws of physics and 
mathematics, not by untutored hi-fi cults; 
it tests all equipment in a highly 
sophisticated in-house laboratory facility; 
and for listening evaluations it inserts 
the component under test into a $20,000 - 
plus reference system that tells it all. 
What's more, it carries no advertising of 
any kind and can therefore afford to 
be unkind to manufacturers and their 
dealers whenever necessary. 

The 150 -review reference issue is 

perfect for starting a 6 -issue subscription 
by first-class mail. Send $30 today 
(no Canadian dollars, $6 extra for overseas 
airmail) to The Audio Critic, Box 392, 
Bronxville, New York 10708. 
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retrospective authenticity, the results 
are, as the advertising promises, "both 
invigorating and immensely reward- 
ing." As a Bach freak I look forward to 
Volume Two. 

Also, partly as a result of my person- 
al dedication to that composer, I could 
barely fault the new recording of the 
St. John Passion. On STU 71151 these 
three records are typical of the un- 
cluttered presentation which we have 
come to expect of the Erato label. It 
consists of a mixture of closeness and 
cleanliness with some blended rever- 
beration. Felicity Palmer, Birgit Finnila, 
Kurt Equiluz, Werner Krenn, Ruud van 
der Meer, and Philippe Huttenlocher 
are soloists with the Lausanne Vocal 
Ensemble & Chamber Orchestra con- 
ducted by Michael Corboz. Other crit- 
ics have expressed their appreciation 
of the inspiration contained within 
this recorded performance, and I can 
certainly find no grounds upon which 
to contradict. Also on the Erato label 
we have a soloist's eye 'view of the 
popular Rodrigo Guitar Concerto, cou- 
pled to his Fantasia Para un Gentil- 
hombre, on STU 71128. As intimated, 
this artificial balance makes the guitar 
larger than life. Nevertheless, the re- 
ceded orchestra is clean and suitably 
submissive. Crystalline as it is, maybe 

the performance justifies a less spec- 
tacular format. Having no right or 
wrong volume, for its minor technical 
inaccuracies the album is endowed 
with exceptionally low surface noise. 

Even more universally popular than 
the Rodrigo must rate the Greig and 
Schumann Piano Concertos, so often 
coupled on one disc, in this case on 
EMI ASD 3521. Although the review 
pressing had a poor surface in places 
accompanied by an occasional high 
frequency trickling noise, the whole 
performance is a sheer delight. That is 

not to say that certain inexactitudes do 
not exhibit themselves from soloist 
Horacio Gutierrez, but this makes for 
spontaneity. With the piano recorded 
to the left this tasteful arrangement is 
light and airy, containing great delica- 
cy. Being a multi -microphone presen- 
tation, it nevertheless bears the 
hallmark of a reconstructed jigsaw 
puzzle, although with very little 
raggedness around the joins. 

The Paul Tortelier Masterclasses 
transmitted by BBC television in July 
of last year has motivated performanc- 
es of the Brahms Cello Sonatas in E mi- 
nor Op. 38 and in F, Op. 99, per- 
formed by the maestro and accompa- 
nied by his daughter Maria de la Pau. 
On EMI ASD 3612 the recording is 

rather close, but not overtly so and 
when played at a realistic level it is not 
difficult to believe that the performers 
are in one's presence. Naturally, there 
is something special about a family 
performance where sympathies must 
coincide not only on an emotional but 
also on a blood -relationship level. The 
much felt depth, while probably more 
appreciated by those who watched the 
series, will nevertheless not be lost by 
the listener previously unaware of 
Tortelier's visual inflections. 

Also on the EMI label, I would bring 
to the readers attention a new record- 
ing of Haydn's The Creation (SLS 
5125). Not being a block -busting spec- 
tacular and containing only very minor 
technical aggravations, due to its over- 
all neutrality I suddenly found I was 
enjoying the music! As Robert Tear is 

featured among soloists Helen Donath 
and Jose van Dam (with the Philhar- 
monia Chorus and Orchestra), this is 

probably not surprising. Since this mu- 
sic formed an intricate part of my for- 
mal education, an element of nostalgia 
must be declared .... 

Part of almost everyone's musical 
background must, however, be 
Handel's Water Music. Unusual is a 
new release on the L'oiseau -Lyre label 
(DSLO 543) as it is being proclaimed as 

1 
fact: the Shure/SME Series III is the 
state of the art in tone arms. 

nee 
Breakthroughs & Improvements. 
The Series Ill is the culmination of research and development extending over more than 
seven years. It embodies a number of significant breakthroughs as well as evolutionary 
improvements over its distinguished Shure/SME predecessor. 
Notable among these is an exotic nitrogen -hardened titanium tubing arm (with wall 
thickness only twice the diameter of the average human hair) providing a previously 
unattainable strength -to -weight ratio. The arm has a soft core annular cross-section with 
an internal fibrous lining which results in an efficient, natural damping of the vibration fed 
into the arm by the cartridge. 

Cartridge Carrier. 
The Series Ill 'cartridge carrier," a combination tone arm and shell in one piece, is 
removable and interchangeable for multi -cartridge use. Coupling is close to the fulcrum so 
the carrying arm makes a minimum contribution to the Series Ill total effective mass (only 
5.05 grams measured at 9 inch radius!). 

Fluid Damper. 
A built-in highly efficient F.D. 200 Fluid Damper gently but effectively resists spurious or 
potentially damaging stylus forces in both planes, yet does not interfere with normal arm 
motion. 

Incomparable High 
Fidelity Performance! 

u15 iVPIV 

,URE 

"The best pickup arm in the world." 

THE SME SERIES Ill PRECISION PICKUP ARM WITH THE NEW 
SHURE V15 TYPE IV CARTRIDGE 
The combination of the Shure V1s Type IV cartridge and the SME Series III 
tone arm transcends previous tone arm -cartridge system performance, and 
sets dramatic new standards in connoisseur -class high fidelity reproduction. 
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 Bias (antiskating) with fine adjustment. 
Longitudinal and lateral balance with fine adjustment. 
Ultra low -distortion geometry. 
Fluid -damped lowering and raising control. 
All electrical contacts heavily gold-plated. 
Superb camera finish throughout. 
1978 Design Award from the British Design Council. 

"authentic." Somewhat scrawny 
sounds of early instruments closely re- 
corded are far from the warm presen- 
tations to which we have generally be- 
come accustomed. As remarked 
before, without direct reference, it is 

impossible to authoritatively vouch for 
the recording quality but I was 
surprised at its intimacy, especially in 
consideration of its originally intended 
venue. Perhaps it would sound differ- 
ent in the open air? Performed by 
Christopher Hogwood and The Acade- 
my of Ancient Music, I would some- 
how doubt that they would overlook 
the obvious. 

From interest value, it is not a record 
I would like to be without, and it is 

interesting to compare this version 
with the latest lush, modern interpre- 
tation by the Prague Chamber Orches- 
tra complimentarily balanced by Stan- 
islav Sykora. Recorded in co -produc- 
tion with Supraphon, it is issued under 
the EMI label (ASD 3597). 

The tremendous attack of a modern 
symphony orchestra is maintained in 
the latest recording of Elgar's Pomp & 
Circumstance Marches, coupled to the 
Cockaigne Overture on RCA RL 

25158. This is another example of the 
Scottish National Orchestra conducted 
by Sir Alexander Gibson and recorded 

by Brian Cousens. As is now becoming 
expected from this combination, the 
rendition is both spectacular and natu- 
ral at the same time. A low cutting 
level allows vast dynamic and fre- 
quency range which, although it com- 
promises the signal-to-noise ratio, can- 
not be rated as anything less than 
superb. Decca recordings featuring 
conductor Sir George Solti often, to 
my ears, have had a tendency towards 
hardness - especially when he is con- 
ducting the Chicago Symphony 
Orchestra. However, his new direction 
on Verdi's thrilling opera Otello 
largely avoids this (D 1020 3). The Vi- 
enna Philharmonic Orchestra is ac- 
companied by a star-studded cast, and 
although up to their usual (and largely 
justifiable) electronic subterfuges, the 
three -record box set well suits the 
home entertainment media on both 
musical and technical grounds. I can- 
not however still resist a yearning for 
the 1962 recording by Herbert von 
Karajan and the Vienna State Opera 
Chorus, complete with impressive 
opening of cannon shot. Decca must 
think so too, as it is still listed (D 55 
P3) with a highlights selection on SXL 
2314. 

Coincidentally it was only recently 
that I expressed surprise at the number 

of available recordings of Stravinsky's 
The Rite of Spring. Although awarding 
unreserved praise to Colin Davis' new 
version (9500 323), I expressed the 
opinion that I thought Petrochka of- 
fered more musical (without the visu- 
al) enjoyment of all Stravinsky's bal- 
lets. And low and behold Decca has 
released a brand-new disc, also with 
the Vienna Philharmonic Orchestra, 
this time conducted by Christoph von 
Dohnanyi (SXL 6883). Possessing im- 
pressive and well -differentiated bass 
complemented by a clinical top, the 
disc also contains more than usual 
front -to -back perspective. In all, thor- 
oughly recommended! 

Concluding rather where I came in, 
with Brendel and Philips' box sets, 
readers may remember that precisely a 

year ago I recommended his recording 
with the London Philharmonic con- 
ducted by BernardHaitink of the Bee- 
thoven Piano Concertos (6767 022) as 

"One of this most important ... to be 
released ... by Alfred Brendel." I am 
pleased to see that they are becoming 
available separately, now pressed in 
England rather than Holland. The ini- 
tial record is of Concerto No. 5 The 
Emperor (950 243), and it seems to 
have suffered little from the voyage. Q 

...other features of the unique SHURE/SME 
Series III precision pickup arm: 
Unique balance system enables cartridges weighing 0 to 12 grams to 
be operated under conditions of minimum inertia. 
Interchangeable integral carrying arm replaces conventional tone arm 
and shell. 
Positive rack and pinion overhang adjustment. 
Main pillar hardened and ground. 
Low friction pivots, vertical axis: high precision fully protected 
ball races. Horizontal axis: knife edges. Less than .02 
gram applied at the stylus will deflect the arm! 
Vertical and horizontal bearing axes intersect at stylus level 
for minimum warp -wow. 
Precise tracking force up to 2.5 grams can be applied 
without a tracking force gauge. 
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Gould Conducts Gould: Spirituals for 
Orchestra, Foster Gallery, London Phil- 
harmonic Orchestra. 
Crystal Clear CCS-7005, direct -to -disc, 
stereo, $14.95. 
Music of Prokofiev, Ravel, and Falla, 
London Philharmonic Orchestra, Wal- 
ter Susskind, cond. 
Crystal Clear CCS-7006, direct -to -disc, 
stereo, $14.95. 

One of the golden ages of stereo 
comprised a large number of record- 
ings made by Everest Records during 
the fifties. They were first available on 
two -track stereo tapes and later on 
stereo discs. Those of us who grew up 
with the Everest catalog have wished 
many times during these 20 years that 
the particular recording approach fa- 
vored by Everest could be restated in 
terms of today's finest technology, free 
from the noise and granularity charac- 
teristics of even the best recording sys- 
tems of that earlier time. The approach 

84 was always basically "hands off," once 
the players were set in an array which 
emphasized natural balances between 
orchestral sections and, just as import- 
ant, the balance between orchestra 
and acoustical environment. 

One of the guiding minds behind 
the Everest venture was Audio Maga- 
zine's Bert Whyte. When I heard last 
fall that Crystal Clear Records was 
planning a pair of discs with the Lon- 
don Philharmonic Orchestra-and 
with Bert Whyte as recording engineer - I felt that we were close to a realiza- 
tion in modern technical terms of the 
musical integrity of the Everest years. 
The review copies have arrived and 
been played many times, and it is my 
pleasure to tell you that the wish has 
essentially been fulfilled. 

As in his other work, Whyte has 
chosen a spaced -apart, left -center - 
right omni-directional microphone ar- 
ray sans accent microphones or gain 
manipulation. The recording venue is 
not the favored Walthamstow Town 
Hall of the older Everest catalog but 
rather Watford Town Hall, a site used 
for many of the Mercury recordings 
with Antal Dorati and the London 
Symphony Orchestra in the early six- 
ties. Watford doesn't have the expan- 
sive sound of Walthamstow, but there 
is warmth aplenty along with a solid 
low end and lots of sheen to the 
strings. 

The first of these records, CCS-7005, 

presents Morton Gould conducting 
two of his works, Spirituals for Orches- 
tra and the Foster Gallery. Spirituals 

is a finely wrought work, perhaps 
Gould's best, and demands a dynamic 
range as great as any orchestral piece I 

know of. The anvil strokes at the start 
of the third movement are reproduced 
with no sign of clipping or overload 
anywhere in the chain, and through- 
out the work the bass drum sound has as 
solid a 30 to 35 Hz impact as you could 
wish for. 

All of this means that the disc was 
cut at a sensible level, perhaps some 
four or five dB lower than is the norm 
for a non -audiophile classical product. 
Lower levels often mean more noise 
(and this is, of course, why compres- 
sion and rolled -off low ends are en- 
demic to the industry), but these Ger- 
man -pressed discs are certainly quiet 
enough. For those interested in com- 
parative listening, the Gould version 
on RCA with the Chicago Symphony 
(mid -'60s) and the Susskind version on 
Everest (from the golden age) are rec- 
ommended. 

The Foster Gallery is, according to 
the liner notes, an abbreviated set 
from an earlier collection of 13 settings 
of Stephen Foster songs. These run the 
gamut of orchestral textures and make 
excellent demo material; however, 
they are apt to pall quickly in compari- 
son to the Spirituals. 

The second record, CCS-7006, pre- 
sents Walter Susskind conducting the 
Prokofiev Suite from the Love of Three 
Oranges, Ravel's Bolero, and Falla's 
dance from La Vida Breve. While we 
presume that the same basic micro- 
phone array was used in the Susskind 
recording, there is somehow less sense 
of space, rather as though the center 
microphone had been emphasized 
more than in the Gould disc, resulting 
in a more pronounced monophonic 
cast to the recording. This appears to 
be less so on the Ravel/Falla side. In 
any event, the difference is a subtle 
one, and we are, as with the first disc, 
treated to gorgeous timbres and wide 
dynamic range. 

While one could wish for a more 
Gallic reading of La Valse, the Prokof- 
iev is given its due. It is appropriately 
supercharged with all the acerbic edge 
its brass and percussion writing calls 
for. For those interested in compara- 
tive listening, there is a Dorati record- 

ing on Mercury with the London Sym- 
phony Orchestra made in the same 
hall during the early sixties. 

Without question, these discs are 
the best to date of classical orchestral 
recording in the direct -to -disc genre. 
What is most impressive is the total 
lack of stridency in the tutti passages 
and the projection of a natural lam- 
bency and warmth to the massed 
strings. In this regard, these discs are 
far ahead of the earlier Boston Pops 
recordings on Crystal Clear. 

In order to receive the full impact of 
what has been put into these discs, 
they must be played back at a level 
which is close to that of the sound 
field existing at the microphones. This 
is generally the case with most straight 
forward, hands-off recordings, and it 
will call for more horsepower than 
many audiophile systems may be ca- 
pable of. John Eargle 

Vivaldi/Koffman, The Jazz/Rock Sea- 
sons: Moe Koffman, Flute 
Sonic Technology Corp. STC-100, 
direct -pressed disc, $15.00. 

What's a direct -pressed disc? Well 
... that requires some explaining, so 
please be patient if it takes me a little 
time to get around to talking about the 
music. 

Most records are manufactured us- 
ing what is known as a three -step pro- 
cess. This means that after the master 
lacquer is cut, the grooved surface is 
covered with a layer of metal by first 
coating the lacquer with silver and 
then electro -plating a layer of nickel 
over that. Then, the metal is carefully 
separated from the lacquer, resulting 
in a metal negative - or master. This 
negative is now plated, the two metal 
parts separated to give us a metal posi- 
tive, which is sometimes called a 

mother. This positive is then plated, 
and the new metal part separated from 
this process becomes the stamper. The 
advantage of this three -step process is 

that many stampers can be made from 
each mother, and many mothers can 
be made from each master. 

What STC does, however, is to use 
the metal master as a stamper, thus 
eliminating two plating processes. STC 
claims that each plating process can 
add three to five dB of noise as well as 
adding some amount of transient dis- 
tortion. Further, by pressing directly 
from the metal master, the signal to 
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noise of the pressing will improve by 
six to 10 dB. While there is nothing ba- 
sically wrong with these statements, 
the amount of noise generated by the 
plating process depends, in my experi- 
ence, on who is doing the plating, as 

one manufacturer could very easily 
generate more noise in one plating 
step than another manufacturer in 
three steps. As for any improvement in 
transient response, keep in mind that 
the transient response of an audio re- 
cording is still primarily limited by the 
tranducers used during the recording 
process, i.e. the microphones, tape 
recorders, and cutting lathes. 

With all that out of the way, how 
does this record sound? Well, it is qui- 
et, as far as any plating -related surface 
noises are concerned, but my review 
copy did have an annoying number of 
pops and ticks, noises usually due to 
the pressing process. As for the music, 
I found Moe Koffman's arrangement 
of Vivaldi's Seasons to be only 
moderately successful. For me, many 
sections sound awkward, not really 
suitable for Vivaldi, but not fitting into 
a jazz/rock idiom either. The level of 
playing by Mr. Koffman and his uni- 
dentified group of studio musicians is 

not up to the level of someone like the 
Jacques Loussier Trio nor does it have 
the imagination or excitement of the 

arrangements by Emerson, Lake and 
Palmer. 

My overall impression of this record 
is that STC is trying to cash in on the 
sudden development of the market for 
expensive, high -quality audiophile 
recordings. What STC appears to have 
done here is to put a high price and 
some technical jargon on a rather ordi- 
nary studio recording. Not recom- 
mended. Charles P. Repka 

Sound: B Pressing: B Performance: C 

Bach: Concerto for Violin, String Orch. 
and Continuo in E, BWV 102; Chorale 
Prelude "O Mench bewein;" Prelude 
from Partita in E (arr. orch.). Steven 
Staryk; Toronto Chamber Orch., Boyd 
Neel. Umbrella DD9, direct -to -disc 
stereo, $14.95. 

This Bach recording by Boyd Neel 
(see my "Audio ETC" articles of some 
time back) has some of the virtues and 
faults of "d -to -d" and even more of 
those we now associate with Baroque 
playing of the pre -War period, when 
Neel was indeed a pioneer in this mu- 
sic in early recordings on 78. There are 
more discs in the series from Umbrella. 

The sound is as it should be, techni- 
cally excellent. That's what you are 
paying for. Nobody questions the po- 

tential for better quality inherent in 
the tapeless direct -to -lathe technique, 
and that potential is usually realized in 
fact or the record doesn't get released. 

First, I hear immediately that slight 
extra tension which says, we have to 
play for around 16 minutes without 
making ONE slip of any sort. Both 
good and bad - at least the music is 

not lax. More important, this is a big, 
bouncing, typically 1930's perform- 
ance, bumpy and unphrased, out of 
the era of Stokowski though played 
with a proper small orchestra. Most lis- 
teners, even so, will like it. We still 
hear Bach this way often enough. But 
for those who are accustomed to Bach 
in the 1970s the sound is just plain 
wrong, abysmally so. Matter of choice! 
Take yours. After all, the day after to- 
morrow it'll be something else again, 
no doubt. 

The Reger -arranged Chorale Prelude 
on Side 2 is Stokowsky but twice as 

thick and juicy. I could not bear it. The 
well-known E Major Prelude is fine - 
it tears along in the violins as it should, 
and sounds as effective as ever. It 
"transcribes" from the original solo 
violin most beautifully. 

Ah, the Achilles heel of direct -to - 
disc! The pressing . . . it has ticks. 

E.T.C. 

Sound: A- Recording: B Surfaces: B- 

Combo..the total disco system from Meteor 

Just add turntables, cassette units or tape 
decks, connect your loudspeakers, plug in 
three lighting channels and up to five 
effects, and you're in business. Benefit from 
Meteor's state-of-the-art performance and 
quality. Feel secure with the most reliable 
disco product money can buy. Get your 
hands on a new Clubman Combo at your 
nearest Meteor Dealer today, or call one of 
our offices or national distributors for 
further details. 

Audio Circuits provide full crossfade over 
two channels selected from four inputs (two 
line, two phono). Rumble cut, mic talkover 
and twin cue switches. Headphone level, mic 
level and mixing plus individual gain con- 
trols. Separate power output level controls, 
in -out switching Of bass and treble sliders 
with notched center setting. Twin VU 
meters and peak LED indicators monitor 
output levels. Power frequency response into 
8 ohms better than 75W/ch, 20Hz-20kHz 
S/N 85dB, distortion less than 0.07%. 

Lighting facilities include three channel 
sound -to -light and three channel sound or 
auto chase with rate control. Static light 
facility with twin level selection, manual 
operation, over -ride and cancel on all chan- 
nels, five outlet switch bank. Power availabil- 
ity 480W/ch (110V), 900W/ch (240V). 

METEOR LIGHT and SOUND COMPANY. 155 Michael Drive, Syosset, New York 11791. Telephone (516) 364-1900. Telex 96-1396 
A member of the HAMMOND INDUSTRIES GROUP. West Coast telephone (2131 846-0500, Canada (416) 677-0545, England (Byfleet) 51051 
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Comes a Time: Neil Young 
Reprise MSK 2266, stereo, $7.98. 

Comes a Time is easily the most sat- 
isfying and consistent album Neil 
Young has 'made at least since the very 
successful Harvest. Like Harvest, the 
overall tone is light and acoustic; un- 
like Harvest, no track is blatantly 
excessive. 

Neil's songs here are the least tor- 
tured he has released in ages. His 
wounds, open and raw on albums like 
Zuma and American Stars 'n Bars, are 
now no worse than scar tissue. Accept- 
ance and wisdom earned are themes 
running through the album. They 
show particularly strong in the title 
track and the lovely ballads Already 
One ("Now only time can come be- 
tween us") and Goin' Back. The only 
jarring lyric clunker is Field of Oppor- 
tunity which has the awful forced im- 
age "In the field of opportunity, it's 
plowing time again." 

The album's production values are 
remarkably consistent for something 
recorded in six different places. The ar- 
rangements are thoughtfully spare, es- 
pecially the string arrangements. On 

Goin' Back the strings are held back 
for superb impact when they are 
brought in. Sound is clean and occa- 
sionally very imaginative. On Look 
Out for My Love, one of two tracks 
recorded with Young's band Crazy 
Horse, in one verse electric guitar 
sounds are used as sound effects for 
hydraulic motors and walkie-talkie 
babble to great advantage. 

I would be crazy not to specially 
mention the contribution of Nicolette 
Larson. Nicolette has been a studio 
harmony singer with Young, Emmylou 
Harris, and Commander Cody among 
others. Her work here is the best she 
has done yet. From reports Young told 
her simply to sing what she felt in the 
studio. From this freedom developed 
some of the best duo singing since 
Gram Parsons and Emmylou Harris on 
Gram's Grievous Angel. She becomes 
the force that actually propels Comes 
a Time. 

Ever since he left Buffalo Springfield, 
Neil Young has played the eccentric to 
the hilt. Indeed he often performed 
with his back to the audience even 
back then. Some of his work is una- 

bashedly brilliant, some of it absolute- 
ly awful. Comes a Time is one of his 
best. It vindicates those who have be- 
lieved in Young despite himself, and it 
vindicates the man as well. With this 
album, there appears a sense of con- 
trol and focus and interest which too 
often were all too obviously absent. 

M. T. 

Sound: B Performance: A 

Sgt. Pepper's Lonely Hearts Club 
Band: The Beatles 
Capitol SMAS-2653, stereo, $7.98. 

Not a movie soundtrack! Not a new 
recording! This is the legendary origi- 
nal recording by the Beatles whom 
you might remember from the 60s. 

Recently, with minimal fanfare, 
George Martin went back to Pepper's 
original four -track (yes, four tracks 
only) master tape and applied a 

decade's improved technology to 
them. In so doing, he has taken a 
record often used as a stereo test and 
improved it. Fear not, for the music is 
fully intact. The stereo is as brilliant as 
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ever. Actually the changes are virtually 
subliminal. The sound is just a notch 
brighter and cleaner. The presence is 

textbook close. And that's about all. 
Well, not quite all. The yellow strip 

across the top of the front cover which 
says "STEREO" is gone, mute testimo- 
ny to the death of mono in 1968. Also 
on the back cover John Lennon's 
thumbs' position no longer coincides 
with the word "love" in the lyrics of 
Within You Without You as it has al- 
ways done before. This last item once 
and for all disproves the "Great Sgt. 
Pepper Conspiracy Theory" which 
stated that if you decoded this and 
other Beatle albums you'd automati- 
cally receive a ticket (one way) to 
Pepper's Island, the magic place where 
nothing is bad. 

In any case I needed an excuse to 
cop a new copy. My old one was beat 
to hell. M.T. 

Sound: A+ Performance: Need you ask? 

Crystal Rainbows : William Penn 
Sounds Reasonable Records SR 7801, 
stereo, $8.98. 
The Glass Orchestra: The Glass Or- 
chestra 
Music Gallery Editions 10, stereo, 
$7.98. 

The Glass Orchestra and Crystal 
Rainbows are recordings that employ 
very unusual and exotic instruments to 
create some enticing music. As its 
name implies, The Glass Orchestra 
plays glass instruments. Some are glass 
variations on conventional instru- 
ments, like a glass marimba, soprani - 
no, soprano sax, flute, and clarinet. 
Others are more bizarre. There are 
bow bowls, glass icicles, glass 
loudspeaker, pookaphone, and silica 
shakers. These are all rubbed, bowed, 
blowed, beaten, shaken, or have water 
poured into them to create an ethereal 
music of clear resonance. The ensem- 
ble confines itself to environmental 
spaces of shifting textures, meditative 
drones, and crystaline glissandos that 
seem to materialize in the midst of a 

void. 
Crystal Rainbows takes its instru- 

ments from a display at the Smithsoni- 
an Institute. They include traditional 
oddities like cloud chamber bowls 
(first used by Harry Partch) and a glass 
harmonica. Then there are the such fa- 
vorites as the single -string, stainless - 
steel cello which is a 10 -foot long 
sheet of metal, the electronic jawbone, 
and the rubber piano. These are com- 
bined with more common instruments 
like piano, synthesizer, dulcimer, and 
various percussion devices. William 
Penn uses these and other instruments 
in much the same way as the Glass Or- 
chestra and creates living spaces of 
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music. But Penn has a greater concern 
for form and, with his more varied 
instrumentation, is able to extract a 

much wider range of colors and 
dynamics. Even though there is rarely a 

discernible melody or rhythm, he uses 
studio techniques to imply cohesion 
and movement in his works and also 
evokes images of other music cultures. 
On Gossamer Looms he manages to 
combine a Scottish traditional feel 
with a Tibetan orchestra without using 
any Tibetan instruments. And just to 
show us he can do it, he does one fin- 
ger -popping tune called Moonshine. 

Both these records go beyond the 
freakishness of their sound sources to 
create music that is both exciting and 
provoking ... each are sonic delights 
in their own ways. The Glass Orchestra 
sounds like a straight -forward record- 
ing with little studio manipulation 
used to extract the pure tones of the 
glass instruments. William Penn, on 
the other hand, uses the studio as -part 
of his composing technique, with re - 

verb and echo giving his instruments 
an added resonace for their overtones 
to play on. He's also highly conscious 
of sound placement along the stereo 
stage to give his music an all -sur- 
rounding depth whether heard on 
headphones or speakers. 

Music Gallery Editions, 30 St. Patrick 
St., Toronto, Ontario, Canada M5T 
1V1. Sounds Reasonble Records, 2000 
"P" St. Northwest, Washington, DC 
20036. John Diliberto 

Sound: A Performance: A 

Back to Earth: Cat Stevens 
A&M SP -4735, Stereo, $7.98. 

With Back to Earth Cat Stevens re- 
turns to the musical forms in which he 
is strongest, an acoustic -oriented 
sound as on Tea for the Tillerman and 
Teaser and, the Firecat. At its best - 
the song Cat wrote for UNICEF's Year 
of the Child, Daybreak, the wistful 
Randy and the jaunty rocker Bad 
Brakes - it is vintage Stevens. The 
only vestige of the recent, modern Cat 
Stevens of Izitso is the instrumental 
Nascimento. Like the cover photo, the 
album's sound and production are vi- 
brant and pristine clear. 

For the last several years Cat Stevens 
has had a string of albums that have 
felt like less than Tea, Teaser, and 
Catch Bull at Four. They have included 
the portentious, if pretty, Foreigner 
Suite, the cozmic fluff of Buddha and 
the Chocolate Box and Numbers, and 
the experimental and spotty Izitso. 
Back to Earth reminds me of what at- 
tracted me to Cat Stevens in the first 
place. M.T. 

Sound: A- Performance: B 
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3. Same day shipping when ordered by 1 p.m. 
4. Seven audio advisors provide professional 
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SPEAKER KITS 

` o It Yourself" 
3 -WAY SPEAKER SYSTEM 
Big enough to utilize full sizespeak. 

s 1" woofer, 5" middle, & 4" super 
tweeter. Big enough to handle 50 
watts/channel, small enough to tit your 
budget. Fred. ResD. 30 to 22.000 Hz. 
Ferro -Fluid Damping. Cabinet s z 

gp. Good things come 20x1 tk 
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GEN 11 LOUDSPEAKERS 
Save 80% - Full size speaker system 

was th full size sound - Reg. 
only $329.00/2 - Yours for $68.88 f r. 
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Neat acoustics suspension system; 
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includes woofers, 2-Piezotweeters, 
grin cloth, terminals, accoustic damp- 
ening Data also included. DO.IT- 
YOURSELF & SAVE. Systems listed 
for $81.00 Each. 
Sh. Wt. 40 Lbs./pair9Y0005$68.88/Pr. 

4 WAY SPEAKER KIT 
Save 70% Off List Price This fab- 
ulous system regularly sells for 
$688.00/Pair - But we offer you a 
a much, much lower price by having 
you DO-IT-YOURSELF & you save 
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TOLL FREE 

800-356-9514 

ISCONSIN DISCOUNT 

STEREO 
madison, wisconsin 2517 whalen lane 
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ADVANCED 
Electronic Music 
Products.... effects devices to 
computer controlled modular synthe- 
sizers. Select from experimenter's 
kits, step-by-step product kits or fully 
assembled professional equipmçpt. 

e 

color catalog 

ELECTRONICS. INC. 

1020 W. Wilshire Blvd. Oklahoma City , OK 73116 

SEND FREE CATALOG TO: 

name 

address 

city state zip 

Illy ELECTRONICS , DEPT. 4A 

1020 W. WILSHIRE BLVD., OKLAHOMA CITY, OK 73116 

t 
with TELEDAPTER® 

TN 

Get simulati stereo sound from your TV 
through your own stereo amplifier. Connects 
easily with any TV & any stereo amplifier. 
Teledapter provides transformer isolation & 
impedence matching between the TV chassis & 
your stereo chassis for protection. The TV & 
stereo can be any distance apart - without 
hurting frequency response. The Matrix 
Circuit provides two channels of simulated 
stereo at a high impedence, that plugs directly 
into your aux., tape, or tuner input on your 
amplifier. Frequency response is 20-15,000 Hz 
High fidelity TV sound is here - this could be the 
best value & most useful purchase of the year. 
Only $29.95 with warranty & hook-up 
instruction. 

TE -1100 TV HIGH FIDELITY AUDIO TUNER 
Complete VHF & UHF Tuning, simply plugs 
into any audio amplifier, adjustable RF gain & 
audio output. Mono & simulated stereo audio 
outputs. Completely solid state 30Hz to 15,000 
Hz frequency response - Priced $269.95 (rack 
mount optional) Dealer Inquires Invited 

RHORDE! Dept. B - Box 817 
Hendersonville, TN 37075 

NATIONAL CORPORATION (615)824-1735 
To order factory direct, enclose check/Master- 
Charge or Visa. 

ADDRESS 
CITY 
STATE ZIP 

Vital: Van Der Graaf Generator 
PVC Records 9901, stereo, $9.98. 

Vital is a double -disc, live record- 
ing that marks the 10 -year recorded 
existence of Van Der Graaf Generator. 
For that time it's been the extension of 
lyricist, vocalist and supplementary 
guitarist Peter Hammill, who uses the 
group to give dynamic life and murky 
depths to his dark visions into the 
human psyche. Though lumped loose- 
ly in with the British art rock scene, 
Van Der Graaf has rarely had any of 
the prettiness or classical leanings that 
mark that genre. Rather, they have 
gone in the opposite direction, using 
coarse horn and guitar arrangements 
to flesh out Hammill's often schizo- 
phrenic constructions. 

For Vital the group brings together 
some old and new members of the rel- 
atively stable VDGG personnel for a 

set of live tunes spanning from their 
third album, Pioneers Over C, through 
their most recent, Ship of Fools. It's 
hard to tell just how coherent a per- 
formance this is because the recording 
is definitely fifth rate. Hammill's voice 
and Nic Potter's chunky bass dominate 
the mix, while the rest of the group 
churns in a sluggish mire, with all the 
dynamics compacted in the middle. 

But Hammill's impassioned delivery 
and his songs' kinetic power lift the 
session. It's only when he gives the 
songs over to instrumental sections 
that they flounder. With violinist 
Graham Smith and sax player David 
Jackson sticking to ornamental out- 
lines, the group lacks a strong front- 
line soloist. 

This album is vital to those loyal fol- 
lowers of VDGG. For those who want 
to become addicted, pick up a copy of 
Pawn Hearts in your local cut-out bin. 

John Diliberto 

Sound: C- Performance: B - 

Dire Straits 
Warner Brothers BSK 3266, stereo, 
$7.98. 

In an era of ready-made music, Dire 
Straits' debut album is something spe- 
cial. Coming out of postpunk, post 
New Wave England, they have a 

sound and thrust all their own. 
They are a totally self-contained 

unit. Singer/guitarist Mark Knopfler 
writes the songs. The rest of the band 
is Mark's brother David on guitar, John 
Illsley on bass, and Pick Withers on 
drums. And that's all. No extra session 
guys, no string or horn frills. A no-non- 
sense band. They ain't real pretty or 
even very unusual looking. The music 
does the speaking. 

Sultans of Swing is the killer cut, a 

song about some old-timers who can 
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still play hot despite never "making it" 
and despite the rock & roll crowd that 
couldn't care less. But those cats can 
blow some sounds. 

In the Gallery is about a painter 
who has to die to get his recognition. 
Down on the Waterline is a tough/ 
tender tableau of love and poverty. 
Wild West End captures the ambience 

of a rough part of London. 
So you can see that Dire Straits' very 

name fits their music. Their songs 
chronicle the poor and the desperate, 
the beaten and the not -yet -beaten. 
Muff Winwood's production is just 
right, spare and stark, nothing extra. 
On bare bones stuff like this, prettify- 
ing it with grand production and ar- 
ranging would only be a distracting 
contradiction. It would only water 
down one of the most intriguing 
bands I've heard in a while. Dire Straits 
says all it needs to. M. T. 

Sound: B Performance: B+ 

Tormato: Yes 
Atlantic SD 19202, stereo, $7.98. 

This album shows the most song 
consciousness of any Yes has done in a 

long while. It has nine cuts, all under 
eight minutes. Working more within 
song -sized ideas, instead of murals, 
forces Yes to be more economical in 
arranging than they have been recent- 
ly. Their production values remain 
exemplary, with excellent sound quali- 
ty that is not nearly as dense as usual 
for them. 

On Tormato Yes even comes down 
from the clouds to rock out convinc- 
ingly. Don't Kill the Whale is very 
impressive, both for the power the 
music achieves and for being a mes- 
sage song without being heavy-hand- 
ed. Also Release, Release and Future 
Times/Rejoice have progressive 

thrusts with solid beats. 
At other turns, Yes charms. Circus of 

Heaven is lovely and wistful. It's a be- 
nevolent Dr. Lao idea for a father and 
son outing that ends with Damion 
Anderson; vocalist Jon's son, com- 
plaining, "Oh, it was OK!! But there 
were nó clowns, no tigers, lions or 
bears, candy floss, toffee apples, no 
clowns." The kid may be cute, but he 
may be his father's equal in pretense. 
The soft Madrigal has a lovely Rick 
Wakeman string arrangement. 

I've always liked Yes best when they 
don't try so hard to be ponderous and 
ramble on as if they had nothing else 
to do. When they play with economy 
and authority combined, as they do on 
Tormato, they are superb. M. T. 

Sound: A Performance: A - 

Most components 
just provide recreation 
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-wo rewest equalizers. the Stereo Fifteen 
ndthe One -Third Octave Eq. Two great new eqs 

t only put you in complete control of you- acoustic 
-1vironment but provide even more creative con -our of 
your music as well. 

The Steno Fifteen Band Eq is an expanded version of 
our popular ten band Stereo Graphic Eq. With two channels 
each laving fifteen bands spaced 2/3 of an octave apart, 
you ha.e even more creative power for bending, shaping, 
eihanc ng the sound. No matter how fine .our home com- 
ponent system is, problems such as poor room acoustics or 
progran quality may occur. The Stereo Fifteen Band Eq 
gives you the control to create the exact sound you desire. 

The One -Third Octave Eq goes even further in provid- 
ing pecisior control over your system's sound. A single 
channel unit its thirty-cne frequency bands are spaced 1/3 
of an octave apart to give ycu the most creative power 
availab a at any price. 

Bo:h un is feature a range o- -12 to --2 decibels on 
each band, high slew rate (7V'microsecond) and incredibly 
wide dynam c range (better than 100 dB). The eqs feature 
walnut side panels (rac< mounting hardvia-e also included) 
and are built with rugged, reliable MXR quality. 

Hear them perform at a file audio dealer near you, or 
write MXR I r novations, nc., 247 N. Gooeman St.. Rochester, 
N.Y. 14607. 

In all of creation, MXR keeps providing. 
F.Iso distributed in Canada by Whde Eactron c D elopment Corperat.on, Ontario. 

(MxR) Consumer 
Products Group 
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The Mastery of John Coltrane/Vol. 3 
"Jupiter Variation" : John Coltrane 
ABC IA -9360, stereo, $7.98. 

This is the third in what I hope is a 

never-ending series of recordings from 
the vaults of John Coltrane. Jupiter 
Variations contains three new perfor- 
mances plus an attempt to rectify a 

past blasphemy. The most striking as- 
pect of this set is the side of duets with 
Rashied Ali, Coltrane's drummer in his 
final phase of music. Juptier (Varia- 
tion) is an alternate take from the per- 

formance on Interstellar Space while 
Leo is a duet rendition which has pre- 

viously been presented with a group. 
Both tunes exhibit an empathy be- 
tween musicians that goes beyond 
telepathy. When they played together, 
Ali and Coltrane were one unified 
force. After brief statements of the 
theme, they would take off in a tumul- 
tuous course. Coltrane dissected the 
melody, breaking it down into cyclic 
figures and putting it through every 
possible permutation. Ali would swing 
right along with him on a roll of drum 
and cymbal flurries. Coltrane's affinity 
for the hypnotic feel of Indian ragas is 

especially evident on Leo, where they 

emerge from the flow with a series of 
fast exchanges like those between a si- 
tar and tabla. 

The other side features a completely 
new tune, with the arbitrary title Num- 
ber One. It features the quartet of Ali, 

Jimmy Garrison on bass, and Alice Col- 
trane on piano. When he was with 
Coltrane, Jimmy Garrison played bass 
like a navigator plotting a course 
through a sea of meteors and 
asteroids. He picks his way carefully 
but with complete command and 
authority. Ali is a controlled chaos of 
polyrhythms and cymbal washes. 
Alice, who never really maintains a 

pace with Coltrane and his sidemen, is 
content to drift little sprays of piano 
into the mix. Coltrane is in ecstatic 
form. He creates the legendary "sheets 
of sound" with wildly oscillating pat- 
terns and a rapid fire delivery. 

Finally, there's Peace On Earth, a 

piece that originally appeared on 
Infinity, here with Alice recutting her 
piano part, excision of Jimmy Garri- 
son's bass for replacement by Charlie 
Haden's, and a dub in of a string sec- 
tion. While the power of the Coltrane 
performance comes through, it is ob- 

scured and also trivialized by this 
"sweetening," It appears here, less the 
strings, as a statement of hope and 
muted anguish. Coltrane plays with 
reined -in force on top of Ali's swirling 
brush work. 

We should all be thankful that the 
work of Coltrane's timeless genius and 
vision has been so well documented 
under excelent studio conditions. 

John Diliberto 

Sound: B Performance: A+ 

Spiral: Muhal Richard Abrams 
Arista/Novus AN3007, stereo, $7.98. 

It's pretty easy to become blasé 
when a new record of solo piano mu- 
sic is released. Particularly after the ori- 
ginator of that trend, Keith Jarrett, has 
just put out a 10 -volume set of solo 
piano improvisations. Don't act blasé 
when you see this new album of 
Muhal, however ... hear it and be 
awed. As the founder of The Associa- 
tion for the Advancement of Creative 
Musicians of Chicago (AACM) Muhal 
brings a historical and philosophical 
perspective that enriches his deeply 
personal explorations. 
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From the leading 
manufacturer in professional audio, 

from concert stages to recording studio 
control rooms, comes The BGW Model 210 Stereo 
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Co For BCW 
BGW Systems., Inc. 
13130 S. Yukon, Hawthorne, CA 90250 
In Canada: Omnimedia Corp., 9653 Cote de Liesse, Dorval, Quebec H9P 1A3 
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Without playing standards or favor- 
ite riffs, Muhal invokes the history of 
jazz. His improvisations move from 
crystaline contemplations to pounding 
bass runs that hint at boogie-woogie. 
Even in his wildest forays, Muhal 
maintains a warm lyricism that reas- 
sures you of his humanity. There is al- 
ways a sensation of resolve in his 
kaleidoscopic ramblings to ease you 
into his next shift of patterns. 

Spiral is also one of the finer techni- 
cal recordings I've heard recently, 
done live at Montreux last year. Even 
in the midst of Abrams' sonic clusters, 
each note is heard clearly and not just 
lost in a rumble of overtones. When 
Muhal goes inside the piano to play 
the strings, his softest ministrations are 
clear in the dynamic shuffle. Spiral is a 

perfect expression from the soul of 
Muhal Richard Abrams. 

John Diliberto 

Sound: A- Performance: A+ 

Pat Metheny Group 
ECM1-1114, stereo, $7.98. 

This one's been a favorite for some 
months that I intended to write about 
sooner. With this his second album, 
Pat Metheny has fully emerged as a 

major artist. His work in Gary Burton's 
group was impressive, but only hinted 
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at the extensive musical vocabulary of 
Metheny's own work. He plays a 

whale of a guitar and has a dandy 
band in Lyle Mays, Mark Egan, and 
Dan Gottlieb. 

Most impressive is Metheny's sense 
of melody. Side One, with San Loren- 
zo and Phase Dance, is nigh on per- 
fect. The flip, while not quite so bog- 
gling, is far from a disappointment. 

The electric nature of Metheny's 
band doesn't receive ECM's most per- 
fect sound. It is good, but not the bril- 
liant sound of the label's acoustic 
recording. Still Pat Metheny Group is 
clearly one of the year's real class acts. 

Michael Tearson 

Sound: B- Performance: A - 

Embraced: Cecil Taylor and Mary Lou 
Williams 
Pablo 2620 108, stereo, $13.98. 

Embraced is a term used to signify 
warmth and affection for an object, 
idea, or person. In the context of a pi- 
ano duet performance between avant- 
garchst Cecil Taylor and traditionalist 
Mary Lou Williams, the object would 
be the piano; the idea jazz and impro- 
visation, and the persons, of course, 
each other. That they embrace the first 
two is obvious from every action 
they've undertaken in their careers. 

But their embrace of each other seems 
to be one of conflict rather than affec- 
tion. 

Mary Lou has built a reputation in 
recent years for her reactionary views 
of jazz history. To quote her own liner 
notes, "After the bop era, creation in 
jazz stopped." Mary Lou has with- 
stood the "perverted force" of the 
avant-garde and played in a style 
which encompasses jazz history up to 
the bop period. In fact, she has been 
in the forefront of all jazz periods 
since the mid -twenties when she 
played with John Williams Syncopa- 
tors and Andy Kirk's Twelve Clouds of 
Joy. Her strong chops, lyrical improvi- 
sations, and harmonic freedom have 
brought her intact through the years. 
Though her viewpoint is dated, her 
music still thrives. 

Cecil Taylor stands as a dazzling re- 
futation of Mary Lou's reactionism 
while still maintaining her high regard 
for jazz history and tradition. In the 
past 20 years he has staked out an area 
of abstract freedom which evokes all 
the styles of jazz in molten and turbu- 
lent improvisations. They hint at its 
roots but yield much more in their 
ecstatic revelations. Cecil is used as a 

measurement of the avant-garde. With 
the broad scope of his playing, he will 
always be considered so. 

AmericanRadioHistory.Com
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Should You Have Subwoofers? 
At $145.00 per channel, the answer may be yes. 

"Full -range" speaker systems (even 
the best ones) are made to have falling 
response in the octave from 40 to 20 Hz. 
This is the result of a compromise 
required to achieve reasonable cabinet 
size and efficiency. 

It is a good compromise, because there 
isn't much music in that range. And 
what is there is often lost in the record- 
ing process. 

Despite this, some people go to 
extraordinary lengths to achieve 
bottom -octave reproduction. A pair of 
subwoofer systems, with an electronic 
crossover and the extra power amplifier 
to drive them, can easily cost over 
$2,000 and will occupy a lot of space. 

Most sensible people would agree that 
flat response in the bottom octave is 

worth something, but probably not that 
much. Now there is an alternative 
choice: The Electronic SubwooferTM 
filter and bass equalizer system. 

Some full -range speaker systems, 
including those made by Allison, have 
woofers with as much cone area and as 
much linear excursion capability as a 
subwoofer. With the proper equaliza- 
tion these systems can produce flat 
power output down to 20 Hz. The Elec- 
tronic Subwoofer system provides that 
equalization, and it also provides cut- 
off filters operating at 18 dB per oc- 
tave below 20 Hz and above 20 kH z. Its 
price ($290) and size (141/2 by 41/2 by 
13/4 inches) make it a uniquely practi- 
cal investment in lowest -octave bass 
restoration. 

Complete descriptions and specifica- 
tions for Allison® loudspeaker systems 
and The Electronic Subwoofer system 
are available on request. 

ALLISON ACOUSTICS INC. 
7 Tech Circle, Natick, Massachusetts 01760 
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Yet these two diverse talents do not 
enter the same stage with swords 
drawn. Rather there is an air of accom- 
modation that initially pervades the 
performance, until it becomes appar- 
ent that the two styles are incompati- 
ble. Cecil is simply too enormous a vir- 
tuoso and visionary to be constrained, 
and Mary Lou, for all her chops and 
feeling, is earthbound. 

The set opens with an extended 
composition by Mary Lou that spans 
from the spirituals of early jazz influ- 
ence, through Swing and ragtime and 
finally ending on bop. While Mary Lou 
runs her chords and stylistically accu- 
rate improvisations in the left channel, 
Cecil is straining at the leash in the 
right. His piano washes are a pulsating 
wave to which Mary Lou attempts to 
give form and rhythm. Occasionally 
they arrive together at the same spot, 
and the audience bursts approval in 
sudden recognition. The addition of 
Mickey Roker on drums and Bob Cran- 
shaw on bass only muddies both the 
mix and clarity of the performance. 
.Neither of these workmanlike players 
has the ability to follow the flow of 
Cecil, but they do help Mary Lou hold 
up her end of things. 

The best moment of the album 
comes on a Cecil composition, Ayizan. 
Rather than force Mary Lou's style into 
a mold or to play with him, Cecil 
leaves Mary Lou holes into which she 
drops well-timed bursts and rhythmic 
thrusts. The piece has a natural flow 
from its restrained romantic opening 
through its passionate, cascading 
peaks. 

As a one-time performance, this 
concert was certainly more successful 
than I would have expected. When 
they listened to each other as on 
Ayizan, it became apparent that all the 
music was one and categorization was 
meaningless. But there were also many 
times when they could've been play- 
ing on different planets rather than the 
same stage. 

The tension of the performance 
seems to have caught the producers 
and engineers a bit off guard also. The 
two pianos lack resonance and pres- 
ence. The rhythm section is under -re- 
corded and appears more as an annoy- 
ing background buzz than a precise 
rhythmic force. But the album is a two 
piano recording which does not pre- 
tend to some classical perfection. Its 
flaws come from a lack of cohesion 
between the two performers. Its bril- 
liance is derived from their love of the 
music and approaches that, even if 
they are different, will not be compro- 
mised. John Diliberto 

Sound: C+ Performance: B 
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Beethoven: The 5 Piano Concertos; 
Choral Fantasy. Alfred Brendel; Lon- 
don Philharmonic Orch. and Chorus, 
Haitink. Philips 6767.002 (5 discs), ster- 
eo, $44.75. 

Philips will have to pardon me for 
not reviewing all of their Alfred Bren- 
del recordings - we would fill up ev- 
ery issue for months. This omnibus 
job, though, is typical and it is superb. 

Brendel, out of the Viennese tradi- 
tion, is an ideal recording pianist not 
merely because he makes good re- 
cordings and does them with musical 
conviction ... he is one of those peo- 
ple who play better than they look - 
he is no stage Romeo! That face, very 
expressive and hugely intelligent, now 
appears on so many record covers that 
you can watch it in your sleep, but the 
pudgy body and growing double chin 
are more and more difficult to conceal. 
(Mostly, now, he is looking eagerly 
upward, for inspiration from above? I 

suspect that this helps iron out the 
double chin.) 

What could be better for records, 
where we do not have to watch! The 
man is a towering pianist, a bundle of 
dynamic energy, chin or no, and he in- 
spires his orchestras and his conduc- 
tors to be towering too. In native sur- 
roundings Bernard Haitink, of the 
Concertgebouw in Amsterdam, tends 
to be prolific and a wee bit dull on the 
whole. But here in London with Bren- 
del at work he seems full of life - or is 
Brendel indirectly doing the conduct- 
ing? Doesn't matter - this is a superb - 
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ly dynamic cooperation, without ever 
being frenetic and over -tense, and al- 
ways in impeccable style. You will not 
find better Beethoven, both the early 
and the late works. Nor more beautiful 
recording, direct -to-tape. 

An interesting "extra" is the Choral 
Fantasy, one of numerous "trial 
balloons" that Beethoven sent forth as 

(eventually) sketches for the well- 
known last movement of the Choral 
or Ninth Symphony and its great song 
of joy for solo voices and chorus. A 
nutty piece, this one, of a sort only 
possible in that very early 19th century 
period, a three-way potpourri, first pi- 
ano solo, then piano concerto, and fi- 
nally grand semi -symphony with solos,, 
chorus, and orchestra. But the tunes 
are so extraordinarily Ninth -Sympho- 
ny -like that (if you know that work) 
you will be astonished. The Ninth is 

better of course. So what. 

Sound: A- Recording: A- Surfaces: B+ 

American Portraits: Eastman -Rochester 
Symphony, Howard Hanson, cond. 
Eastman Rochester Archives, stereo, 
$7.98. 

I confess I didn't exactly look for- 
ward to this album of symphonic mu- 
sic based (with one exception) on folk 
themes. 

There has always seemed to be an 
elitist attitude (not necessarily intend- 
ed by individual composers) accom- 
panying the use of folk music by the 
"American school" of composition. 
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PS -1 Power 
Supply 24 

volts DC 
regulated 

-120/240 
VAC input 
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Equalizers-Active (bass, mid -range, treble) 
high pass filter, low pass filter. 
Other Modules - Line amp, power amp, 
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Accessories-sheet metal, sockets, slide pots. 

Low distortion G.1%, low noise, bi-fet 
op -amps, high slew rate, single supply (9-36 
volts DC), plug-in. 
We also manufacture audio transformers, 
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Sound 
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SEND FOR YOUR FREE 
COPY OF OUR NEW CATALOG 
SESCOM, INC. 
P.O. Box 590, 
12931 Budlong Ave., 
Gardena, CA 90247 U.S.A. 
(213) 770-3510, 
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MAIL THIS COUPON 
AND WELL SEND 
YOU THE BEST 
SPEAKER CATALOG 
YOU EVER READ! 
No kidding. Speakerlab's catalog took longer 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by "building great kits so you can afford great 
speakers." Our catalog is an invaluable 

manual of speaker function 
and design. And, it will 

introduce you to the finest 
speaker kits made 

anywhere...with the 
strongest money -back 

guarantee. Find out for 
yourself...FREE. FREE, 

that is. Mail the coupon now. 

4eoketIcDept4-AD, 735 N Northlake Way 
Seattle, WA 98103 
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We think Americans can still build them 

better for less. Dimension is proud to introduce 
their new sub -woofer which can be adapted to any of our mini speak- 
ers, or to accommodate any speaker you already have. The principle 
of the sub -woofer is to combine the output of your left and right 
channel into one common source and transfer it into a 12" enclosure 
that can deliver the ultimate bass frequencies that most smaller 
speakers are not able to reproduce at an audible level. The sub - 
woofer may be placed anywhere in the room you would like for its 
20 Hz to 100 Hz response is completely non -directional and practi- 
cally impossible to detect its location. The electronic 
components that make up our network are very com- 
plex, yet very durable to provide many years of de- 
pendable enjoyment for your entire family. 
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Bound volumes for '78 
Just $28.00 

(or $30.00 foreign) 
Write to: Jean Davis c/o Audio 

401 North Broad Street, Philadelphia, PA 19108 
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This anti -traditional folk bias, propa- 
gated by educators and "music appre- 
ciation" writers (who, fortunately, 
seem to have fallen out of favor in re- 
cent years), holds that folk songs have 
little intrinsic value. In order to "legit- 
imize" them, they must be taken out 
of their natural environment, dressed 
up in garish orchestral duds, and 
bounced around in outlandish permu- 
tations. To make matters worse, the 
elitist's idea of "great folk music" gen- 
erally runs to children's songs, such as 

Skip To My Lou and Shoo Fly, Don't 
Bother Me.(Thank goodness for Aaron 

Copland, who had the taste and sensi- 
tivity to choose tunes with substance, 
e.g. Simple Gifts and Bonaparte's 
Retreat.) 

Perhaps I've mellowed of late, but I 

must say I not only found American 
Portraits (a reissue of an old Mercury 
album) less objectionable than I'd 
expected, I actually found three of the 
four pieces richly entertaining. Robert 
McBride's Mexican Rhapsody is espe- 
cially enjoyable, a witty, jaunty, intelli- 
gently handled assemblage of ultra -fa- 
miliar Mexican dance tunes. McBride 
subjects these old melodies to clever 
manipulations and orchestral colora- 
tions so ingratiating, it's hard not to be 
won over by them. 

Ron Nelson's Savannah River Holi- 
day doesn't quote any folk tunes, but 
it has an indisputable Nationalist at- 
mosphere nonetheless. Nelson's out- 
doorsy light -classical themes and mus- 
cular orchestration rather resemble the 
score of a travel -documentary film. 
This isn't to say the piece is nothing 
more than a perfunctory throwaway, 
however. It certainly has the potential 
to become a perennial pops -concert 
crowd pleaser. 

Charles Vardell's Joe Clark Steps Out 
is, as you'd expect, a variation on Old 
Joe Clark. It's a very friendly little 
piece, with a graceful charm that en- 
courages the listener to re-examine the 
familiar fiddle tune from a new melo- 
dic perspective. 

The one piece which lives up to my 
original apprehensions is Lyndol 
Mitchell's Kentucky Mountain Por- 
traits. The first and third movements 

are virtually a textbook on how to 
bloat up poor, unsuspecting folk songs 
(including, you guessed it, Skip To My 
Lou) out of all reasonable propor- 
tions. 

Howard Hanson is, of course, in his 
element here. The performances are 
about as ideal as the composers could 
ever hope for. The recording sounds 
somewhat dated (no year is given), 
though aside from some deadened 
crescendoes and muffled tympani, it's 
certainly acceptable. Tom Bingham 

Sound: B- Performance: A 
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Lines on the Paper: Kate Wolf 
Owl OL 003, stereo, $7.98. 

Kate Wolf's last album, the highly - 
regraded Back Roads, was squarely in 
the contemporary folk category. Lines 
On the Paper adds the flavor of Cali- 
fornia country music of the immediate 
post -WW II period to several cuts. 

The most obvious (though untypi- 
cal) example is the title song, with im 
Nails' frisky, rugged accordion, an in- 
strument rarely heard in country music 
these days (which may be all for the 
good, since it never did fit in very 
well). Picture Puzzle and Everybody's 
Looking For the Same Thing seem to 
betray the influence of the Maddox 
Bros. and Rose, with their near -blue- 
grass melodies and quick -stepping 
"jump" rhythms. Even the more folk - 
oriented songs permit similar outside 
influences. Note Gary Roda's classic 
pedal steel lines on I Never Knew My 
Father(a song which has a special per- 
sonal meaning for this reviewer), the 
fiddle (Paul Ellis)/harmonica (Don 
Coffin) duet break on Amazed to Find, 
and John Croizat's thick Cajun -waltz 
fiddling on Midnight on the Water. 

Wolf is a very convincing singer, 
with a smooth, mellow, slightly dusky 
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voice on the lower side of middle reg- 
ister. Though not overtly emotional, 
her singing conveys an underlying 
poignancy which adds a stamp of au- 
thenticity to her often sad (though 
more reflective than defeatist) lyrics. 

The production is fuller, the ar- 
rangements more intricate than on 
Back Roads, without sacrificing the liv- 
ing-room intimacy which character- 
ized the earlier album. The multiple - 
guitar textures of You're Not Standing 
Like You Used To and The Heart are 

warm, beautifully executed, and high- 
ly complementary to both Wolf's 
songs and singing. The accompani- 
ment - by various combinations of 
Wolf's regular band (the Wildwood 
Flower), the Cache Valley Drifters, and 
other guests - is totally sympathetic. 

Although the recording was done at 
a guest ranch rather than in a profes- 
sional studio, the list of equipment 
used indicates this wasn't a quickie 
amateur job by any means. The 
immaculate, soft -focused acoustic 
string sounds and the sensitive, dark - 
tinted clarity of Wolf's voice are worth 
the extra time and expense involved. 
Certainly money is tight and small la- 
bels are forced to cut wherever they 

can, but Kate Wolf and co -producer/ 
engineer Dan Dugan prove that artist - 
run record companies need not be 
limited to murky sound. Available 
from Owl Records, P.O. Box 711, 
Sebastopol, CA 95472. Tom Bingham 

Sound: A- Performance: B+ 

Selected Jigs Reels & Songs: De 
Danann 
Shanachie 79001, stereo, $7.98. 

Many devotees of traditional Irish 
music will tell you that De Danann has 
long since surpassed the Chieftains as 
the Irish ensemble of our time. Their 
music is a close-knit blend of tradi- 
tional material and instrumental styles 
with contemporary innovations (the 
most visionary of which is Alec Finn's 
supple, spellbinding bouzouki work). 
Indeed, it's often difficult to separate 
the new from the time-honored - 
take Frankie Gavin's fiddling, which 
sounds thoroughly traditional until 
you attempt to trace his antecedents. 
De Danann has an exceptional flair for 
choosing tunes and an equally remark- 
able ability to arrange them in fresh, 
arresting settings. Johnny Moynihan's 
singing (on four cuts) is thoughtful 
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Announcing four 
tiny advances with 

room -filling benefits! 

New SHIBATAt stylus with 
1.minimum mass and 
2. improved contour 

3.New low -mass 4.New Beryl ium 
magnet assembly cantilever 

In the tiny world of the stereo car- 
tridge, microscopic differences in dimen- 
sions are all-important. Which is why 
the extremely low moving mass of the 
new AT15SS is a major achievement in 
stereo technology. 

For instance, to the best of our knowl- 
edge our new stylus is the smallest whole 
diamond used in series production. In 
cross-section, it's 36% smaller than our 
best previous model. It is also nude - 
mounted to further reduce mass at the 
record surface. And the square -shank 
design insures exact alignment with 
groove modulations. 

All this is so small you'll need a 
microscope like the one above used by 
many A -T dealers to see the details. 
If you look very closely you'll also see 
we've slightly revised the contour of the 
Shibata tip. The combination of mini- 
mum mass and new contour which we 
call Shibata+ offers outstanding stereo 
reproduction, especially of the latest 
high level recordings. 

But there's more. Extremely low dis- 
tortion results from a new ultra -rigid 

Beryllium cantilever which transmits 
stylus movement without flexing. And 
flatter response plus better tracking is 
achieved by a new method of mounting 
our tiny Dual Magnets to further 
minimize moving mass. 

Four tiny differences, yes. But listen 
to the new AT15SS or the hand -selected 
AT2OSS for ultra -critical listening. You'll 
find out that less IS more. At your 
Audio-Technica dealer now. 

Note: If you own a current ATISSa or AT2QSLa, 
you can simply replace your present stylus assembly 
with a new "SS" stylus assembly to bring your 
phono system up to date. 

Model AT15SS 
$200.00 

Model AT2OSS 
$250.00 

audio technica., 
INNOVATION PRECISION o INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept. 49-A , 33 Shlawassee Avenue, Fairlawn, Ohio 44313 
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and distinctive, particularly on the two 
a cappella tracks. (Moynihan has since 
been replaced by Tim Lyons.) A most 
auspicious American debut. Shanachie 
Records, 1375 Crosby Ave., Bronx, NY 
10461. Tom Bingham 

Sound: B+ Performance: A 

The New Pennywhistle Album: Billy 
Novick & Guy Van Duser 
Green Linnet/Innistree SIE 1013, ster- 
eo, $7.98. 

The last thing I expected was an al- 
bum of pennywhistle music, much less 
one as entertaining as this is, but here 
it is with Billy Novick as Mr. Pen- 
nywhistle in residence. 

Mercifully the program is not all jigs, 
reels, and hornpipes, although some 
are present. Novick and Van Duser ex- 
tend the instrument's range with a 
medley of Gershwin tunes and Charlie 
Parker's Scrapple in the Apple with 
an original or three as well. Without 
these departures The New Pennywhis- 
tle Album could have been deadly, 
but as it turns out it is anything but. 

Recording a sound as thin and pierc- 
ing as the pennywhistle no doubt pre- 
sents special problems, but it works 
fine here, probably as much a testa- 
ment to Novick as to the engineers. 
Supporting Novick are Van Duser on 
guitars electric and acoustic, piano, 
bass and mandolin with Michael Avery 
on drums. Fine playing. 

All told, it's an unlikely treat. 
Michael Tearson 

Sound: B Performance: B 

He Rows Me Over the Tide: Singing 
Cookes 
QCA 382, stereo, $7.98. 

The country music of the '50s and 
'60s isn't dead; the lyrics have 
changed, that's all. Instead of bewail- 
ing about honky-tonks, cheaters, and 
broken hearts, the Singing Cookes (a 
Virginia family group) are more inter- 
ested in one-way flights to Gloryland, 
the home up yonder, healing, hope, 
and faith in Jesus - subjects that have 
been part of country music since its 
very beginnings. The Cookes' singing 
is strong and fervent, the instrumental 
backgrounds (featuring vintage -style 
pedal steel, a Pig Robbins -flavored 
pianist, and a top-notch rhythm sec- 
tion) are first-rate, while the clean, 
carefully balanced engineering is up to 
QCA's admirably high standards (by 
far the best in gospel). Should be easy 
to find, but if not, write to QCA 
Records, 2832 Spring Grove Ave., Cin- 
cinnati, OH 45225. Tom Bingham 

Sound: A- Performance: A- 
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The Noah's Ark Trap: Nic Jones 
Shanachie 79003, stereo, $7.98. 

Nic Jones is yet another excellent 
English singer of traditional balladry. 
His album emphasizes story songs 
with an instrumental Jackie Tar for 
pacing. 

Nic's selection of songs is excellent. 
The Wanton Seed, Crockery Ware and 
The Golden Glove are all good, spirit- 
ed songs in the best sense. Especially 
ingratiating are his choices to close the 
sides. Both are achingly lovely. The In- 
dian Lass adds harmonium and sec- 
ond voice while Annachie Gordon is a 

solo performance as most of the al- 
bum is. Either melody could stick with 
you for long after you hear it. 

Bill Leader has recorded enough su- 
perb albums of English folk music to 
know how to stay out of a singer's way 
when recording him, and also how to 
encourage the best out of him. Here 
he does both functions admirably. Oc- 
casional flashes of studio technique, 
such as multi -tracking of voices (not 
overdubbing so much as overlapping) 
or of guitars make the album a more 
vibrant listening experience. 

The Noah's Ark Trap is simply a very 
fine record of traditional English folk 
songs by an assured and talented art- 
ist. Michael Tearson 

Sound: B+ Performance: A - 

Steel Wool: Winnie Winston 
Philo 1058, stereo, $7.98. 

Winnie Winston is a steel guitar 
master who lives nowhere near Nash- 
ville ... he is also one hell of a banjo 
player. 

This album showcases his playing in 
a variety of musical forms that range 
from hot country and western swing to 
cool C&W ballads, from a hymn med- 
ley to some Wes Montgomery inspired 
cool jazz, from dance tunes to tradi- 
tional airs played on steel guitar and 
Northumbrian small pipes. The cast of 
support players varies to match the se- 
lection and occasion. 

Steel Wool has the distinctive clean 
sound of Philo's Earth Audio Tech- 
niques Studio in Vermont. The acous- 
tic instruments come through espe- 
cially crisp and clear. With the pedal 
steel, the mix, like the cast, varies to 
match material and circumstance. 

Winnie Winston has been playing 
great stuff obscurely for years and 
years. Steel Wool gives him the over- 
due opportunity to showcase his skills 
in the framework of his own music. 
Consider it an opportunity well -taken. 

Michael Tearson 

Sound: B+ Performance: B+ 
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rrdeurram KNOWN FOR 

EXCELLENCE OF SOUND 
Professional & Live Recording Use 
CMU-503 is a condenser microphone specifically de- 
veloped for multi -purpose sound collection. The preamp 
section employs stringently selected FET and a unique 
circuit design to achieve an inherent noise of 20dB and 
maximum input of 140dB so that it can be used confi- 
dently from OFF to ON. 
EMU -4520 is a professional use high quality electret 
condenser microphone. Since it has the same excellent 
tonal quality as professional condenser microphones 
used in broadcast stations, it is ideal for loudspeaker 
use, hi-fi recording and other audiophile sound collec- 
tion applications. 
Professional & Vocal Use 
UD -303 is the ultimate in dynamic microphones and 
incorporates the advantages of the condenser micro- 
phone in music recording end hand-held vocal tonal 
quality. In order to achieve the ultimate in tonal quality 
we have conducted numerous listening tests and made 
numerous recording of orchestral and vocal per- 
formances. 

For more information write or call us today. 

PRIMO MICROPHONES, INC. 
2468 DELTA LANE, ELK GROVE VILLAGE. ILLINOIS 

60007, U.S.A. PRIMO MICROPHONES SINGAPORE (PTE) LTD. 
TEL, 312-595-1022 TELEX: 28-3474 PRIMO MUS ELGR SINGAPORE 13, SINGAPORE TEL 803586 TELEX 26131 

CMU-503 

Power supply for 
Model CMU-503 

EMU -4520 

UD -303 

PRIMO COMPANY LIMITED TOKYO, JAPAN 
TEL 0422-43-3121-9 TELEX: 2822-326 PRIMO J 

Enter No. 34 on Reader Service Card 

See What You've 
Been Missing... 

Read Audio's Classified 
Even the best recordings played on the best component stereo 
systems fail to fully recreate the ambience of music performed 
live. That's because most listening rooms are small and 

gïves acoustically 
dead. 

roo 
to be heard 

mThe SD -550 Ambience Restoration 
System recreates the environmental 
envelope of music performed live by 

recovering the 
natural ambience 
and distributing 

sound throughout the room. This ambience restoration 
produces a musically valid listening experience irrespective of 
room limitations. 

To hear ambience restoration for yourself, take your favorite 
record to your Sound Concepts dealer and ask for a 

demonstration. For complete information and the name of 
,\,ùncJ your dealer, please write to us. â 

concepts 27 Newell Road, Brookline, MA 02146 (617) 566-0110 

97 

Enter No. 43 on Reader Service Card 
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Classifie 
FOR SALE 

CLASSIFIED 
ADVERTISING 

RATES 

BUSINESS ADS- For Sale. Help Wanted. Services. Busi- 
ness 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 payment muet accompany order. 

NON BUSINESS ADS -Situations Wanted, used equip- 
ment 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%. (line copy ads only) 

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 

l col x l" $125 
1 col x 2" $180 
1 col x3" $250 

2 col x1" $180 
2 col x2" $320 

Advertiser must supply complete 
film negative ready for printing 
for display ads. 

AUDIO Magazine 
401 North Broad Street 

Philadelphia, Penna 19108 

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 

ACOUSTAT MONITOR, Latest, full range electrostat with in- 

tegral servo -amps included, mint. Consider trades. (201) 
899.2022. 

Acoustat X's - Latest factory authorized mods. Mint cond. 
$1,400. (513) 242.7165. 4-9 

ALTEC LANSING 749A EQUALIZER, Rack Mountable, w/ 
sound level meter & tapes. Paid $1100, sell for $500. (412) 
435-0263 5 9 

-A SINGER'S DREAM! - 

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 over the phone. Write for a brochure and 
demo record below. COST: $195.00 

ECH ArnMance 
We do it BETTER for LESS 

Whether your interest is in using ambiance fora concert hall 
effect or as an echo chamber for studio recording use we 
manufacture a broad line of sophisticated analog delay Echo 
and Reverberation devices at prices which only direct sales 
make possible. Prices range from $159 to $495. 

Write for a brochure and demo record. Include $1 to 
cover costs (refundable with order.) 

Write to: LT Sound , Dept AU. P.O. Box 1061, 
Decatur, GA 30031 ($04)284-5155 

FOR SALE 
"A Best Buy Gets Better" 

The AUDIONICS BT -2 preamplifier now incorporates the fol- 
lowing changes: - improved power supply with discreet dual tracking regula. 

tion - new volume and balance controls for better tracking and 
feel - wiring harness rerouting results in reduced crosstalk. - Gold plated phono input & additional output 

The result of these changes is increased definition & greater 
transparency. Audition the AUDIONICS BT -2 preamplifier 
along with the other fine AUDIONICS products which include 
the CC -2, PZ -311 & BA -150 power amplifiers & LK-1 turntable 
at: 

AMERICAN AUDIOPHILE 
5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581 

FOR APPT. 516-561.7114 
ALL SHIPMENTS PREPAID AND INSURED 
FREE THROUGHOUT CONTINENTAL U.S. 

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 TF 

ANTI -SKATING for AR TURNTABLES!! Proven counter- 

weight design of nickels steel & aluminum construction. In- 

stall yourself in minutes. $7.95 postpaid. (Dealer inquiries 

invited.) AUDIO INNOVATIONAL PRODUCTS, P.O. Box 1607, 

Portsmouth, N.H. 03801. 

FOR SALE 

APT-HOLMAN PREAMPLIFIER. Hafler Preamplifier. 
Dahlquist. Satin. Signet. Nakamichi. McIntosh. IMF. B&W. 

Crown. Quad. Bryston. Revox. Lux. Mitchell Cotter. Pyramid. 

Audio Consultants, Inc. 517 Davis Street, Evanston, II. 60201 
(312) 864-9565. Audio Consultants, Inc. 757 N. Milwaukee 
Ave., Libertyville, II. (312)362-5594. 

Write for our monthly list of used equipment bargains. 

ARC TYMP. IIIA - $1200: ARC D-100 -$650.612.252.2985 

Bob Heenan Sells 
Great Used 
Equipment 

AR 
DB 
CPI 
Bose 
B&W 
Crown 
Advent 
Dahlquist 
Dyna (Tubes) 
Audio Research 

Tel: 617-734-2727 
Sound Advice 
Box 782 
Brookline Village 
MA 02147 

Marantz (Tubes) 
Magneplanar 
McIntosh 
Levinson 
LS 3/5A 
H - K 
Linn 
GAS 
JBL 
Lux 

Money Back Guarantee 

Sound Advice, Box 782, 
Brookline Village, MA 02147 
Equipment bought, sold, traded & brokered. 

SAE 
Sony 
Stax 
Quad 
Revox 
Yamaha 
Thorens 
Tandberg 
Nakamichi 
Chase Linear 

poor 

little speaker. He's just come from England, and someone mean 

told him that Americans think good loudspeakers should be 

large and come in boxes. But he's little and cylindrical, and he 

wants to let everybody know how outstanding he really is. Won't 
you help him make friends here? 

H & H International, 354 State St., Rochester, N.Y. 14608 716/325-5275 
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Others 
don't stack up 

against the books 
from Audio 

No. 607, This volume is a 
handbook on the broad as- 
pects of the practice and 
principles of multitrack 
recording. 

No. 618, Covers both the ad- 
vantages and disadvantages 
of each enclosure type. 

No. 617, This is a thorough 
learning manual about micro- 
phones and how they work. 

No. 622, Directed toward both 
the theory and the practical 
applications of audio circuits. 

No. 619, The book attempts 
to address the considerations 
in applying the IC op -amp 
with maximum effectiveness 
in a wide variety of circuits. 

No. 620, This book explains 
the operation of unique IC 
op -amp applications. 

No. 608, Here is the whole 
event -filled story of the 
phonograph's first century. 

No. 903, This new modern 
publication discusses the 
audio -system as a whole. 

,vsbook offiïuïfichannel JeEortlinq 
Wept 

MAp .e / 

sAOMAIs/r 
i WWII{ 

URES 

NON 10 A111110 SPEAKERER' 
,LOS 

!C 013:;7 1- . 

ACOUSTIC TECHHIOUÈS EVEREST 
FOR HOME & STUDIO 

HONOGRAP 

Sound System Engineering 

Please send me the book(s) I have checked. 
Enclosed is my proper remittance for $ 

I understand if I am not fully satisfied I may return my 
selection(s) in undamaged condition within 10 days for a 
full refund. 

607, HANDBOOK OF MULTICHANNEL RECORDING, $10.95 
608, THE FABULOUS PHONOGRAPH, 1877.1977, (softback) $6.95 
609, FROM TIN FOIL TO STEREO, (softback) $9.95 
612, SOUND RECORDING, $16.95 

613, AMERICAN BROADCASTING, $26.50 
616, ACOUSTIC TECHNIQUES FOR HOME AND STUDIO, $8.95 
617, MICROPHONES-How They Work and How to Use Them, $8.95 

618, HOW TO BUILD SPEAKER ENCLOSURES, (softback) $4.95 

I), 

No. 609, This book has be- 
come a bible for serious 
scholars of the technical and 
legal aspects of the develop- 
ment of the audio-visual 
industry. 

No. 623, This text tells and 
shows practically and au- 
thoritatively the uses of the 
microphone. 

No. 621, The book discusses 
all types of timers, using re- 

presentative industry stan- 
dard devices as examples. 

No. 612, This extensive sur- 
vey of sound should be re- 

quired reading for every re- 

cording engineer and audio- 
phile. 

No. 616, This book presents 
important information for 
those who want to, and 
should understand the per- 
formance characteristics of 
the room itself. 

No. 613, This is the most up- 
to-date, complete, and ac- 
curate single volume on the 
development of television 
and radio now available. 

619, IC op -amp COOKBOOK, (softback) $12.95 

620, UNIQUE IC op -amp APPLICATION, (softback) $4.95 

621, IC TIMER COOKBOOK, (sof tback) $9.95 

622, AUDIO IC op -amp APPLICATIONS, (softback) $4.95 

623, THE USE OF MICROPHONES, (softback) $6.95 

903, SOUND SYSTEM ENGINEERING, $19.95 

Name (please print) 

Address 

City/State Zip 

Please allow 4-6 weeks for delivery 

Book and Learning Systems Division AM.4 

North American Publishing Company, North American Building, 401 N. Broad Street, Philadelphia, PA 19108 
Audio Magazine is published by North American Publishing Company, leaders in editorial excellence. 
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FOR SALE 
APT/HOLMAN PREAMPLIFIERS BY MAIL 

Tom Holman rocked the audio world with his new preampli- 

fier designed for the Advent receiver. Now he's taken his work 

to the ultimate refinement in the APT preamplifier. The APT 

is the on State of the Art and has more flexibility and unique 

features than preamplifiers 3X the price. The APT lets you 

control BOTH resistance and capacitance for any cartidge. 

Now you can own an APT no matter where you live in the 

continental U.S.A. Write for quote to Designatron 260 Old 

Country Road Hicksville NY 11801. (516) 822.5277. Master- 

charge/Visa. 

'I AYd10 
jouanAL 

PO Box 4205 Macon GA 31208 

ATTENTION! A new standard of 
excellence and sensibility for audio 
publications has been set by THE 
AUDIO JOURNAL. Our subscribers 
know that our no-nonsense, 
conservative approach cuts through 
the extraneous garbage and gets to the 
heart of the matter. We do not believe 
that a good high -end publication 
should just consist of audio gossip nor 
do we believe in cynicism-the other 
extreme. We think you'll find our 
approach to be a refreshing and 
informative alternative to all existing 
audio publications. 

In our first issue, which is now 
available, we take a look at the 
Acoustat loudspeakers, the 
Magneplanar Tympani 1 -Ds, the 
Precision Fidelity Strain Gauge 
Cartridge, the Haller preamp, the 
Threshold 400A amplifier, and the 
Denon DP -2000 turntable. We also 
include a guest article about 
electrostatic loudspeakers as well as a 

comparision of loudspeaker types. In 
out recordings section, we take an 
entirely different approach to record 
reviewing with our review of RCA's 
(Japan) direct disc of Beethoven's 
"Appasionata" sonata. Issue two will 
include reviews of the Beveridge 
electrostatic, the Dayton -Wright 
electrostatic, the Win SDT-10-2 
"Boron Whisher" cartridge, the 
ES'ANS cartridge, the Sonus Gold - 
Blue cartridge, the new Quatre Gain 
Cell amplifier, and others as well. The 
complete catalog of discs from Mobile 
Fidelity Sound Lab will be introduced 
along with the beginnings of both 
classical and popular record libraries. 
Of course, you can expect a few 
extras! 

Subscription rates for 4 issues: U.S.A.- 
$18 (first Class), Canada -$22 (first 
class), Outside North America -$24 (air 
mail). Foreign subscribers remit in U.S. 
funds only. You may start with Issue 
one or Issue two, please specify. Send 
your check or money order today to: 
THE AUDIO JOURNAL, P.O. Box 
4205, Macon, GA 31208. 

FOR SALE FOR SALE 

AMERICAN AUDIOPHILE 
PROUDLY PRESENTS 

AUDIO STANDARDS 
MX -10/A PREAMPLIFIER 

IF YOU ARE USING A MOVING COIL CARTRIDGE IN 
YOUR SYSTEM, YOU OWE IT TO YOURSELF TO AUDITION 
THE AUDIO STANDARDS MX -10/A PREAMPLIFIER. 

THE MX -10/A PRODUCES NO MEASURABLE DISTOR- 
TION OR COLORATIONS OF ANY KIND AT ANY FREQUENCY 
AT SIGNAL LEVELS 10 TIMES THE MAXIMUM PEAKS GEN- 
ERATED BY A MOVING COIL CARTRIDGE. 

THE MX -10/A UTILIZES ON ALL FET, NO INVERSE FEED- 
BACK CIRCUIT TO OBTAIN WIDE BANDWIDTH, FLAT AMPLI- 
TUDE & PHASE RESPONSE, EXTREMELY HIGH SLEW RATE, 
& HIGH VOLTAGE SAVING, THE MX -10/A PRESERVES THE 
INTEGRITY OF COMPLEX WAVEFORMS SUCH AS MUSIC. 
AUDITION THE AUDIO STANDARDS MX -10/A AT: 

AMERICAN AUDIOPHILE 
5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581 

FOR APPT. 516561-7114 
AU. SHIPMENTS PREPAID AND INSURED 
FREE THROUGHOUT CONTINENTAL U.S. 

AMERICAN AUDIOPHILE 
PROUDLY PRESENTS 

THE VANDERSTEEN 
MODEL II SPEAKER SYSTEM 

FEW ARE THE TIMES THAT A NEW MANUFACTURER 
MAKES INROADS INTO THE FIELD OF MUSIC REPRODUC- 
TION AND LEAVES A LASTING MARK FOR OTHERS TO 
STRIVE FOR. SUCH IS THE CASE WITH THE VANDERSTEEN 
MODEL II LOUDSPEAKER SYSTEM. 

WE ARE THE FIRST TO ADMIT THAT THE REPRODUC- 
TION OF MUSIC IS SUBJECTIVE, AND FOR THIS REASON WE 
CORDIALLY INVITE YOU TO AUDITION THE AFFORDABLE 
MODEL II's AND DRAW YOUR OWN SUBJECTIVE CONCLU- 
SIONS. 

THIS, HOWEVER, WE WILL PROMISE. WHILE AUDITION- 
ING THE VANDERSTEEN MODEL II's DON'T BE SURPRISED 
IF THE LOUDSPEAKERS COMPLETELY DISAPPEAR BEFORE 
YOUR VERY EARS. 

AMERICAN AUDIOPHILE 
5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581 

FOR APPT. 516-561-7114 
ALL SHIPMENTS PREPAID AND INSURED 
FREE THROUGHOUT CONTINENTAL U.S. 

the audio advocate 
SME 
POLK 
LS35A 

SHURE 
DECCA 
CIZEK 

DENON 
ONKYO 
QUATRE 
ADVENT 
ARISTON 

ACOUSTAT 
MAGNEPAN 
FORMULA -4 
NAKAMICHI 

AUDIO RESEARCH 

505 Millburn Avenue 
(201) 467.8988 

Millburn, NJ 

AMERICA'S LOWEST PRICES. Huge selection of Audio and 
Video products! Esoteric all discounted. Stellar Sound, 6260 
Melody Ln., Suite 1024, Dallas, TX 75231. (214)368-7197. 

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 DQ-10, Dyna 

PAS, Dynavector 20B, Paoli 60M ... construction projects for 
stepped attenuators, a Nuvistor subpreamplifier, a variable 

VTA headshell ... an explanation of the expensive new speak- 

er cables ... repair procedures for the Trevor Lees PAS ... a 

method for subsonic noise detection/reduction ... a convinc- 

ing argument concerning battery/filament supplies ... a 

mufitude of provocative new ideas. Audio Update Six in- 

cludes a $2.00 major improvement for Britishmade 
loudspeaker systems, a trouble -shooting techniques, a simple 

circuit by which electrostatic headphones can be directlycon- 
nected to your vacuum tube preamplifier. Published six times 
yearly. Annual subscriptions: $12.00 U.S., $16.00 elsewhere. 

Telephone orders accepted (BofA, M/C, VISA). AUDIO 

DIMENSIONS, 8898 Clairemont Mesa Blvd., San Diego, Calif. 

92123. (714)278-3310 

ARIZONA AUDIOPHILES 
Dahlquist, S.A.E., Revox, Rabco, Nakamichi. Yamaha, Crown, 

Grace, Stax, Tandberg, Sonab, Supex, Gale, Klipsch, Phase 

Linear, Uher, Burwen, J.B.L., Harmon-Kardon Citation, 
A.D.S., Spectro Acoustics, Beveridge, Sennheiser, Teac, 

Thorens, Stanton, Aiwa, Stax, Micro-Seiki, Fidelity -Research, 
Genesis, Optonica, R.T.R., B&W, Toshiba, DBX, Signet, Mitsu- 

bishi and Mitsubishi V.S.S. 

JERRY'S AUDIO EXCHANGE 

PHOENIX -334 E. Cambridge Rd. (602) 2839410 
TEMPE -130 E. University Dr. (602) 968.3491 
TUCSON -5750 E. Broadway. (602) 622-7407 
MAIL ORDER HOT UNE- MR. WOZ (602) 265-7841 

TF 

AT CUSTOM SOUND, WE'VE SPENT MORE THAN TWO 

YEARS DESIGNING AND DEVELOPING THE VERY BEST CAB- 

INETS AND RACKS FOR HOUSING STEREO COMPONENTS. 

FEATURES INCLUDE: -Flexible modular design expandable 

to suit any size system. - Accommodates any size compo- 
nents including the largest. - Totally enclosed design with 

locks prevents dust buildup, unauthorized tampering, or theft 
of valuable equipment. - Bottom casters for mobility and 

rear door for easy rear access. Special serparate record or 

tape storage module. - High grade furniture design, materi- 

als, and construction. - Low prices because you buy direct 
from the manufacturer. Send 25c (stamps O.K.) for our latest 

illustrated brochure. Custom Sound Service. Algonac, Mich. 

48001. 

ATTENTION SOUTHERN AUDIOPHILES 

Yamaha 

Dahlquist 
Audio 

Bang & Oluf son 

Advent 
M&K 
Aiwa 

Philips 

Available at Sound Advice 
Village Plaza Ruston LA. 71270 (3181 255.8000. 9-9 

Crown 
Polk 

Denon 

Klipsch 

Technics 
Visonik 

Sonus 

Maxwell 

cAcusta Gerá ft 

The SKITS! 
They don't LOOK like kits! 
They don't SOUND like kits! 
They just SAVE like kits! 

Build your own speakers - Save 50% or more ... 
No soldering required! 

FREE KR BROCHURE - l's, Interested - send me your free 
8 -page Brochure (kits hoe, $55.00 each). 

13 $1.00 Catalog/Mammal - Give me all the details - send e,e your 
comprehensive manual on speaker kits. crossovers. basic components 
and engineering data with "How -to -do -H" anide by noted speaker 
designer John Hoge. $1.00 enclosed. 

Dept. AU P.O. Box 12030 Shawnee Mission, Ks. 66212 
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FOR SALE FOR SALE FOR SALE 
AT PARAGON OF SOUND: New and superb Conrad -Johnson 
tube amp and Berning FT10 tube -transistor and the Precision 

Fidelity C-4 preamps. In speakers: the new Snell Acoustic, the 
MZ A90D3, Rogers LS3/5A, and Acoustic Concept AC -24; 

MTK and Fundamental Research Subwoofers. Armstrong 624 
FM Tuner; Berning Stereo 20 amp. S.T.D. turntable, Hadcock 

tonearm, Denon, Grace, Supex, and Dynavector products. 

Call 301-229-2676 (Bethesda, A9d) or write P.O. Box 189, 

Cabin John, A9d. 20731. 7-9 

ATTENTION ADVENT/AR OWNERS, the revolutionary 
HARTKE TWEETERS can extend the high frequency 
response, and improve dispersion with almost all cone type 
speakers. 
The added open sound of these tweeters will shock your sens- 

es. 

These extremely well constructed add-on, in their own walnut 
cabinet, come complete with built-in crossover and level 

adjustments. $175 per pr. 

PREPAID AND INSURED 

AUDIO DEN 

HEARING IS BELIEVING 

1320.34 Stony Brook Road, Stony Brook, N.Y. 11790 
(516) 751-3350. 

ATTENTION ESOTERIC SPEAKER BUILDERS - you can 
now have the same crossover and unique cabinet designs 
used by many highly acclaimed speaker manufacturers. 
Works well with all drivers especially KEF and AUDAX. Send 
$1.25 for plans to Precision Research, 1226 E. 85 St., Brook- 

lyn, N.Y. 11236. 

AT LAST! THE ULTIMATE CABINET DESIGN FOR HOUSING 

STEREO COMPONENTS - THE CUSTOM SOUND MODULAR 

EQUIPMENT CABINET. EARLY TWO YEARS IN DEVELOP- 

MENT FEATURING: 

-Flexible modular design expandable ti suit any size installa- 
tion. 
-Accommodate any size components including the largest. 
-Totally enclosed design with locks prevents dust buildup, 
tampering, or theft of valuable equipment. 
-Bottom casters for mobility and rear door for easy rear 

access. 
-High grade furniture design and construction. 
-Very attractively priced. 

Before you invest in a rack, call or write for our free illustrated 

information. Custom Sound Service, 8460 Marsh Road, Algo- 
nac, Michigan 48001. (313) 794.5400. 11-8 

ATTENTION SOUTHERN AUDIOPHILES! Acoustat, Audion- 
ics, Apt -Holman, DCM Time Window, Yamaha, Lux, Stax, 
Gale, Denon, Grace, Sonus, Mitsubishi, B&O, Advent. Avail- 
able at AUDIO SYSTEMS, INC. Suite L, 3302 Johnston St., 
Lafayette, Louisiana 70503 (318) 984-7007. 

ATTN: LEACH AMP BUILDERS: news letter & hard to find 
parts sources. Prebuilt details. TA, BOX 90 RRI, Surry, ME 
04684. 12-8 

AUDIO CAN MAKE MONEY FOR YOU! Sell Equipment at 
your college. No investment; experienced saleshelp and in- 
centive programs provided. Audio Outlet, Inc., 10 Commerce 
Ct., Newark, NJ 07102.201.622-3250. 

STEREO COMPONENT 
Video Tape Equipment 

AKA1 B1C Harman Kardon 
Phase LinearALTEC Kenwood 
TEACMarantz Sony Technics 
SanyoJVCJBL Pioneer Dual 
RCA Photographic Equipment Too! 
TO ORDER CALL TOLL FREE 

(800) 421.8537 

iknà 
4,1M CAMERA HI-FIaVI17EO 

.90014 41.488-0341 

Audio and TV tubes factory boxed, speakers, semiconduc- 

tors-low prices, free price list. Transisleteronic Inc., 1365- 

39th St. Brooklyn, N.Y. 11218 212-633-2800 TF 

AUDIO DEN LTD. 
Long Island's leading audio store has on demonstration, 

THE STATE OF THE ART 

AUDIO RESEARCH ELECTRONICS 

(THE NEW SP6 TUBE PREAMP) 

THE NEW ACOUSTAT MONITORS 

EMT & GREADO SIGNATURE CARTRIDGES 
(AUDIO CRAFT) ULTRA CRAFT UNI -PIVOT TONEARM 

We also have the following lines, B&O, Chartwell and new 

Chartwell woofer, CM, Denon, Fulton, Grace, Koss, Luxman, 
Magneplaner (including Tympani series), M&K woofers, 
Nakamichi, Polk, (Quad ESL and electronics), Rappaport, 
Rogers, RTR, Sonus, Thorens, Yamaha, largest selection of 
direct discs on Long Island. 

FREE INSTALLATION IN NEW YORK AREA 

WITH IVIE SPECTRUM ANALYZER. 

ALL GOODS SHIPPED PREPAID AND INSURED - COME SEE 

THE WORLD'S FINEST RECORD CLEANING MACHINE BY 

KEITH MONKS. 

AUDIO DEN LTD. 

1320-34 Stony Brook Road 

Stony Brook, New York 11790 
516-751-3350 TF 

AUDIO DEN AND POLK AUDIO 
The Audio Den is proud to have on display and demonstration 
the amazing Polk Audio Monitor Series. Our customers say 
"Fantastic! Compares with the finest loudspeakers I have 
heard. Probably the best value in the history of Audio!!!" 
Audiograme, from the Audio Advisor said, "We were so im- 
pressed that we could not believe the prices ... Other $200 
speakers simply do not come close to the standards set by 
the Model 10 ... And at their price, they are simply a steal." 
Come in for an audition or write us for information on Polk or 
our other state-of-the-art products. Polk is shipped free in the 
continental U.S. Audio Den Ltd. 1320-34 Stony Brook Rd., 

Stonybrook L.I., N.Y. 11790, 516-751-3350. TF 

AUDIO Magazine (Germany 2/78) reports on the Stan 
White SHOTGLASS loudspeaker, "Er klingt soals ob ein im 
Halbdunkel spielendes Orchester poltzlich von starken 
SCHEINWERFERN beleuchtet wurde, so dass jeder Mann mit 
seinen Instrument poltzlich sichtbar wird." For further infor- 
mation, write TACHYON, P.O. Box 204, Bloomingdale, III. 
80109 Sole U.S.A. distributor. 

AUDIONICS BERNING 

We have in stock the CC -2, the NEW IMPROVED BT -2 and the 
BERNING BA -150 is on the way! Free shipping. Visa & Master 
Charge honored. Demo. by appt. OXFORD AUDIO CONSUL- 

TANTS, P.O. Box 145, Oxford, OH 45056.513.523-3895. 2.9 

SUPERIOR AUDIO COMPONENTS: Audio Pulse; Audio Research SP -6 tube preamp and D-110 
amp; Badap 1; Celestion; Cizek; Crown Distinction Series DL -2, SA -2, and EQ-2; Dayton Wright; 
dbx; Decca; Denon; Dynavector; EMT; Formula 4; Grace; Haller kits: KEF: Kenwood Purist: Lux 
LRS: Magneplanar; Mitsubishi; Mobile Fidelity records: Nakamichi; Plasmatronics; Polk; RTR; 
Verion; Watson speakers. 

1111111 

«rMY 233 East Lancaster Avenue, Wynnewood, Pa. 19096. 
[COfDM4[iLWTOM2[ (215) 667.3048 or 649.2965. 

lower 

the response of your speaker system with the JR 
Super Woofer and LPA unit-our little brown box 
that segregates and amplifies the low frequencies. 
By the way, our LPA (Low Pass Amplified) unit can 
be used with other sub -woofers, too. 

H & H International, 354 State St., Rochester, N.Y. 14608 716/325-5275 
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FOR SALE 
AUDIO MODIFICATION MANUAL 

220+ pages of priceless information. Step-by-step proce- 

dures for many common components, general information 

applicable to almost anything you own. Emphasis on tube 

circuitry. AUDIO: "...a wealth of ideas..." STEREOPUS: ". 
..easy to read, entertaining...a painless education..." HIGH 

FIDELITY: "...chock full of goodies..." This unique book 

provides information available nowhere else. Includes one 

year's free consultation service. $25. U.S.A., $27. elsewhere. 

California residents add $1.50 tax. M/C, Visa orders accept- 

ed: (714) 278.3310. AUDIO DIMENSIONS, 8898 Clairemont 

Mesa Blvd., San Diego, Calif. 92123. TF 

FOR SALE FOR SALE 

AUDIOPHILES' HIGH FIDELITY COMPONENTS! 

BOSE, TANDBERG, REVOX, NAKAMICHI, YAMAHA, CROWN, 

LUX, INFINITY, ADVENT, SAE, NIKKO, AIWA, AR, JVC, OTH- 

ERS. SIX TIME -DELAY SYSTEMS, LOW, LOW PRICES! AUDIO 

AMERICA (MARYLAND). 301-862 3088. PHONE HOURS: 

5.9 PM WEEKDAYS, 9AM-9PM SATURDAYS, SUNDAYS. 

CALL TODAY FOR LITERATURE AND LOW PRICES. 

AUDIO RESEARCH D100A 5 mos. old $800.00 Sp4A 

preamp w/headamp 6 mos. old $825.00 Tympani 1-D off 
white 5 mos. old $875.00 All mint. cond. 215.678.9842 

Now in Fort Lauderdale... 
State of the art components for the 
audio perfectionist and serious listener. 

Audio Research Acoustat Denon B & W Armstrong Chartwell Lux 
Tangent Polk GAS Conrad Johnson Audire Ariston Connoisseur 
ADC Grace Supex Grado Goldring DB Systems Quatre Stax 
Sonex Plasmatronics Transcriptors Dynavector Vandersteen 
Complete selection of direct to disc recordings. 

u 

AUDIO INSIGHT 
The Promenade at Bay Colony 

6286 N. Federal Hwy., Ft. Lauderdale, Fl 33308 305/491-7677 

Rogers The most accurate 
mini monitor i/7 the world. 

BRITISH F HIGH-FIDELITY 

Reference Monitor Int. Inc., 4901 Morena Blvd., Suite 309. San Diego. CA 92117 (714) 270-0970 

AUDIO BARGAINS - FREE UST. Closeout/bankruptcy 
specials. SCC, Box 8014 (A-6), Canton, Ohio 44711. 5.9 

AUDIOPHILE COMPONENTS: PRICE REDUCTION 
Audionics T52spkr (365) ea $299 

Conrad -Johnson preamp (590) $450 

CM Labs 912A amp (900) $699 
Onkyo P303 & M505 amps (990) $750 

Dyna Mark III mono amp (225) $175 

Leach LNF-1A amp (575) $399 
Ace 35x2 amp & 3000 pre (500) $399 
Hitachi 8300 class "G" amp (800) $599 
Harbeth HL Monitors (400) ea $299 
Anthem Array Spkr (600) ea $480 

Anston IIE turntable (380) w/arm $250 
Sonus Gold Series "Blue" cartridges (140) $ 99 
SME Type II tonearms (175) $ 99 

Most of the above components are new, some are displays, 

all have full warranty. Also used: SP -4 Audio Research 

preamp-$699, Phase Linear 4000 & 700B-$750, B&O 4002 
with new good cartridge -$499. We pay shipping & insurance. 
Plus super delivery on Audioics CC -2 amps and BT -2 series II 

preamps - Tangent RS8 speakers - The Beveridge 2 SW -1 

System. 

When it comes to musical accuracy, Audio one is not just 

another alternative, Audio one ... is the answer! 

AUDIO ONE 
Box No. 167 n. woodward, birmingham, mi 48011(313) 646- 

6666 

AUDIOPHILES: COMPARE OUR FRIENDLY, PROMPT RE- 

SPONSES to your inquiries, our recommendations and pric- 

es on Grado, Supex, Signet, MicroAcoustics, Win, Grace, 

Denon, Hadcock, Micro-Seiki, Audionics, Haller, NAD, Tech- 

nics Pro, JR, Rogers, Allison, Grafyx. AUDIO ALTERNATIVE, 

1124 E. Elizabeth St., Ft. Collins, COLO. 80524. (303) 221. 
1496. 4-9 

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. TF 

BIG #12 GUAGE SPEAKER WIRE cut to any length. $.40 

cents per foot. Free shipping for 100 ft. or more. UPS COD 

orders OK. Audio House 5232 Sagamore Dr. Swartz Creek 

Mich. 48473. 

"BONGIORNO IS BACK" 
After more than 11/2 yrs of absence we are proud to announce 

the new Sumo Amplifier. It is different in every way and 

consistent with the advancements of designs by James Bon - 

giorno. 
In the past, Mr. Bongiorno has designed the Dynado 400, the 

entire line of S.A.E. amps, and more recently the products 
from G.A.S. These were and still are great products. But time 
moves on and new progress and new ideas must be born. 
The new Sumo amplifier will be at your dealer soon along with 
the Sumo preamp. They will also have features that are new 

and original, but at prices that can be afforded, in the Bon - 

giorno tradition. 
The Sumo cartridge 
The Sumo Bridge 

The Very Clever Little Crossover 

The Sumo Preamp 

The Sumo Amplifier 
See Them Soon 

SUMO ELECTRIC CO. LTD. 

1230 N. Horn Ave. 

W. Hollywood, CA 90069 
(213) 659-4370 

AUDIO RESEARCH JANIS GALE 13REUER 

Audio HI. 
Reference 0> 

Systems m 

w 808 732-3303 Kahaia Offiçe Center D 

H Suite 201 Honolulu, Hawaii 96816 z 

ROGERS GREAT AMERICAN SOUND SONEX 
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FOR SALE 
BOULDER SOUND GALLERY, LTD. The Rocky Mountain 
region's audio dealer with a point of view. We carry LUX/LUX 
L.R.S., B & W, Mark Levinson, Spendor, Denon, Dahlquist, 

Stax, Polk, ADC tone -arms, Signet, Van Alstine, Quad, the K- 

M System, Janis, R.H. Labs, JSH Labs, N.A.D., Renox, Con- 

rad -Johnson, Chartwell LS -3/5-A, etc. If your goal is to get 
from the source material back into the air with the least pos- 

sible change, we can help. 

BOZAK B-305 CENTURM (2), Contemporary Style -Walnut, 

$700/pr.-firm, Well. Mass. 617.237.6465, evenings. 

B & 0 4002 USES "ANY" CARTRIDGE with standard 
mounting centers after our modification. Effective mass 2.5 

grams. Adjustable silicone damping. $199.00 with money - 
back guarantee. JML Company, 39,000 Highway 128. Clover- 

dale, CA 95425 8.9 

BRAND ELECTRONICS Florida's heading Crown Dealers is 

honored to now have the amazing DL -2 Distinction pre -ampli- 

fier in stock. Designed to be State -of -the -Art. Years from now 

using computer technology. Treat your ears now to the Crown 
DL -2 at Brand Electronics - from Jacksonville to Miami. Brand 

Electronics, 3550 N.W. 77th St., Miamia, Fl. 33122. 

BUILD ACOUSTIC SUSPENSION LOUDSPEAKERS 
Complete design portfolio cover all major aspects Frequency 

response, "Q", power handling, etc. Sample designs includ- 

ed. Light and Sound, P.O. Box 2A, 90 Riverside Drive, N.Y.C., 

N.Y. 10024. 

CAR STEREO DISCOUNTERS offers low prices and custom- 

er protection plans on Pioneer, Marantz, Visonik-David, Fos - 

gate, Sanyo, Sony, Clarion, Jensen, Roadstar, KLH, Grundig, 

and much more. Write for free catalog. 2201 NW 13 St., 

Gainesville, Fl. 32601. 

COLLEGIATE RESEARCH PAPERS. ALL SUBJECTS. 

10,250 ON FILE. IMPROVE YOUR GRADES! SEND 

$1.00TODAY FOR 256 -PAGE CATALOG. RAPID DELIVERY. 

BOX 25918.AD, LOS ANGELES, CALIF. 90025. (213) 477- 

8226. 4-9 

CONCRETE TURNTABLES BY MAIL 

You won't get any feedback with Kenwood Concrete Resin 

Direct Drive turntables. Available "armed and armless" from 

Designatron. 260 Old Country Road Hicksville NY 11801. In 

stock, U.P.S. to continental U.S.A. Write for quote or call 

(516) 822.5277. 

CONNECTICUT: A.D.S., Advent, A.P.T. Holman Audio Pulse, 

B&O, B.I.C.. Citation, Dahlquist, D.C.M. Time Windows Epi- 

cure, Haller Harman/Kardon, J.B.L., Mitsubishi, Nakamichi, 

Ortofon, Phase Linear, Micro -Acoustics, N.A.D., Star, Tand. 

berg, Yamaha, Cizek, Sonus. Will ship prepaid. Sounds 

incredible, 226 White St., Danbury, Conn., 06810. (203) 748- 

3889 -phone quotes only. TF 

CROWN I.O.C. BY MAIL ORDER 

Now you can own Crown Professional I.O.C. Electronics no 

matter where you live in the continental U.S. It's available by 

mail order from Designation Stereo Store 260 Old Country 

Road, Hicksville NY 11801. (516) 822.5277. Write for quote. 

CROWN SX-824 tape recorder, tape counter, cabinet, two 

years old, mint condition, $1595. 219/255.4687 (Ind.) eve. 

WRITE US AND WE'LL SEND 
YOU THE BEST CATALOG 
YOU EVER READ! 
No kidding. Speakerlab's catalog took longer to 
write than some of our competitors have been in 
business. In fact, we created an industry by 

"building great kits so you can afford 
great speakers." Our catalog is an 

invaluable manual of speaker 
function and design. And, 

it will introduce you to 
the finest speaker kits made 
anywhere...with the strongest 
money -back guarantee. Find out 
for yourself...FREE. FREE, 

that is. Write now. Right now. 

fpeokeikib 
pt. C -AD, 735 N. Northlake Way 

Seattle. WA 98103 

FOR SALE 
CABLE FM BROADCAST STATION. Unique no investment/ 
experience business makes money! Others work for you! Free 

details. "CAFM", Box 130-N4, Paradise, CA 95969. 

DAHLQUIST DO -10 (modified) with Dahlquist subwoofer 

and passive x -over - $895, GAS Thoebe - $375 (507) 

288-1563 

DAVID HAFLER IS BACK! 

The man behind the original Dynakits is back with his own 

company 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 de- 

tails write or call AUDIOKIT-260 Old Country Road, Hicks- 

ville, N.Y. 11801 (516) 822.5749 

DAVID HAFLER PREAMP 

Now available at Audio Ltd. 

115 N. Walnut, Champaign, 1161820 (217) 359-3774 
4-9 

D8 preamp. Mint. 804.295-7243. 

DB SYSTEMS - DB -1 Preamp, DB -2 Power Supply, DBP -3 

Walnut Case Mint, 6 mos. old $385 o.b.o. Jeff (317) 493- 

6826 C.S.T. 

Magnepan 

Denon 

Dahlquist 

Advent 

Stax 

HK 

DALLAS / FORT WORTH 
Acoustat 

GAS 

Audio Standards 

Cizek 

Grace 
Bic 

Keith Monks Record Cleaning Machine 

AUDIO VISION, in Carillon Plaza 

13601 Preston at Alpha, Dallas, 233-8513 

Does your cartridge have TOA? The Supex SD -900/E+ 
Super and SD -901/E+ Super moving coil cartridges do. If 

your cartridge does not have TQA you may be paying too 

much for too little. What is TQA? Total Quality Assurance and 

each and every Supex moving coil cartridge has it. For com- 

plete information on TQA and Supex moving coil cartridges, 

see your local Supex dealer or write to: Sumiko, Inc., P. O. Box 

5046, Berkeley, CA 94705. 

DOLBY ADD-ON ENCODES/DECODES RECORDINGS, 

BROADCASTS. Latest ICs, quality components, complete 
kit. Calibration tapes available. Comprehensive test report. 

AAP INTEGREX, Box 747, Havertown, PA 19083. 

DYNACO TRANSISTOR/TUBE COMPONENTS - FREE 

UST SCC, BOX 8014, CANTON, OHIO 44711 

FOR SALE 
DESIGN ACOUSTICS DEMONSTRATED 

NEW YORK AND NEW JERSEY 

All Models in Stock 

Phone your "MUSIC MAN" for demo appointment 

212.463.1208 OR 516.621.2126 
Custom Audio Systems Designed and Installed 

DIAMOND NEEDLES and Stereo Cartridges at Discount pric- 

es for Shure, Pickering, Stanton, Empire, Grado, Audio Tech- 

nics and ADC. Send for free catalog. LYLE CARTRIDGES, 

Dept. A, Box 69, Kensington Station, Brooklyn New York 

11213. For fast service call toll free 800.211.0906. TF 

DYNACO WALNUT CABINETS (for all "faceplate" models): 

CAB -1D (Single), $19.95; CAB -2D (Double), $24.95. Greatly 

improves Dynakit appearance! "Duadaptor: QD-1/Kit, 

$14.95; QD-1/Wired, $19.95. Postpaid. SCC, Box 8014, Can- 

ton, OH 44711. 5-9 

ELECTROSTATIC TRANSLATORS ARE HERE 

Come and audition this fine new line of electrostatic 

loudspeakers along with: Audire, Audio Technology, Celes- 

tion, Clarke, Decca, Grado, Braun Satellites and subwoofer 

etc .. . 

PERSONALIZED AUDIO 

723 Bound Brook Rd., Dunellin, NJ 08812 

Appointments available call 201.752-3883 

EQUALIZATION TEST RECORD Octave bands of pink noise 

on 7" EP. $2.00 postpaid. Crosswind Records, Shrewsbury, 

Pa. 17361 

FIDELITY RESEARCH FR -64s tonearm. Never used, New 

$450. Richard Lerner, 4126 NW Douglas, Corvallis, Ore. 

97330. 

Get QUALITY HI-FI with 
PROFESSIONAL ADVICE 

call the Pros at Audio Concepts 103 
Franchised Dealers For. 

JBL, AR, TECHNICS PRO, GREAT AMERICAN 
SOUND, MICRO-SEIKI, BOSE, DAHLQUIST, AVID, 
ADS INAKAMICHI. MAXELL, DISCWASHER, MXR, 
YAMAHA, ONKYO, OPTONICA, SATIN ADC, AC- 
CUPHASE, PHASE LINEAR, TANDBERG, AKG, DBX, 
WIN LABS, SONUS, MICRO ACOUSTICS. HARMAN 
KARDON, AUDIOPULSE, VISONIK, STAX. DEMON, 
HAFFLER, G.A.S., OTHERS. 
Free freight on most items. 

Call us TOLL FREE. It's worth Id!! 

® (800) 423-4170 
AUDIO CONCEPTS 

1127 W. Huntington Dr., Arcadia, CA 91006 
(213) 445-3663 

I.I:GI:NI)AIi.l'. 
Mark Levinson. Threshold. Grado. Audionics. Janis. Pyramid. Grace. Spendor. 
Rogers. DCM. Quad. F.R. Bryston. Snell. Linn-Sondek. B & W. Precedent. Cotter. 
Symdex. Revox. All these legends at Chestnut Hill Audio, 2302 Lombard Street, 
Philadelphia, Pa. 19146. (215) KI6-6178. 

CHESTNUT HILL MJI)It). 

116 

The only expander to 
accurately invert both 
compression and peak 
limiting. 
For Inlormation write: RG Dynamics 

4448 W. Howard St.. Skokie. IL 60076 

THE RG PRO -20W DYNAMIC PROCESSOR 

AUDIO April 1979 
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FOR SALE 
FAMOUS FRIED SPEAKERS IN KITS 

Now you can build your own Fried speakers from kits. Model 
B -II, Satellite kits, Model T subwoofer kits at bargain prices. 

Ship U.P.S. to continental U.S.A., Write for quote to AUDIO 

KIT 260 Old Country Road. Hicksville NY 11801. (516) 822- 
5749. 

FLINT -MICHIGAN MordauntShort, Audionics, Linn Sondek, 
M&K Subwoofers, Bryston, Sound Concepts, Watson Labs, 
Roger, Visonik-David, ConradJohnson, Spectro Acoustics, 
Supex, Audionics, Linn Sondek. Gonza wire is big safe # 12 
gauge speaker wire! .40' per ft. Quality record sleeves, 25 for 
$7.50. Send $1.00 for samples. Audio House, 5232 Saga - 
more Dr., Swartz Creek, Michigan 48473. 373.732.4670 by 
appointment. 

For the past two years 

the REFERENCE 2S LOUDSPEAKER SYSTEM 

has been quietly establishing a reputation 
for accuracy, musicality, and realism 

among serious audiophiles, professional 

musicians, and recording perfectionists. 
For more information, please write to 

WESTERN TECHNOLOGIES 

9819 McKnight NE 

Albuquerque, NM 87112 

FM SuperSnooper plugs into radio's earphone jack to detect 
secret subcarrier talk and music programs. SCA adapter, 
amplifier, speaker in plastic cabinet, ready to use. $26 post- 

paid, FM.SCA, Adolf, MN 55701. 4.9 

FORMULA 4 tone arm $70, A.R.C. D100A $800, B & W - 
PM7 $750 pair, Nakamichi 550 $400. 1-9 

1206.524.0357 

FORMULA 4. NEW, NEVER USED. $115. Dynaco PAT 4, 

104 
mint, $70. (617) 491-0946. 

2 GOLDEN 
gramophone® 

Direct Disc 
DynaVector 
Electro Research 
E M.T. 
FMI (Fulton) 
GAS 
Grace 
Grado Signature 

Audio Research 
Advent 
ADS 

Armstrong 
Bravura 
Connoisseur 
Denon 

2858 W. Market Street 
Akron, Ohio 44313 
Phone (216) 864-4411 
Hatter Revox 
Kenwood Rogers 
LinnSondek Setton 
Magneplanar 

Sonus Nakamichi 
Stax Quatre 

Rappaport Technics 
Rega Threshold 

FOR SALE FOR SALE 
"FOR SALE - CLASSIC MARANTZ MODEL 500 

Stereo Poweramplifier. 
Orig. cartons, serv. manual, etc. Excellent cond. $975. Ira 

Leonard, 50 Green St., Brookline, MA 02146. (617) 731- 
5817." 

FRANK VAN ALSTINE MODIFICATIONS for Dynaco, Audio 
Research, Dahlquist, Paragon, and other audio components 
can be the most cost effective way for you to achieve State of 
the Art audio performance. Our FET.5 MARK 5 mod for the 
PAT.5 & PAT -5 BIFET will equal the performance of any 
preamp in existence. The DOUBLE 400 SERIES 2 is all new 

with vastly improved sound. It's new life for your St -400 or St - 

416. FREE MOD PLANS for the Dyna ST -70 and PAS with a 

large stamped envelope. Low cost updates for any units we 
have modified in the past. New power supply mods for the 
ARC SP3A. 

Read the esoteric magazines, our mods work. 
JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE 
BURNSVILLE, MINNESOTA 55337 612-890.3517 1.0 

GAS GOLIATH HEAD -AMP $75 412-295.2063 

GAS GRANDSON w/mtrs $300, THALIA $260. Rave 
Reviewed. JOE 201-283-0610. 

G -B ELECTRONICS 
Audio sales and laboratory service in northern New Jersey 
since 1945. We offer: Snell Acoustics, Spendor, Symdex, JR, 

Gale, Threshold, Conrad -Johnson, Rappaport, AGI, Leach, 
Denon Electronics, Denon Turntables, Linn.Sondek, Linn. 
Naim, Connoisseur, Grace, Hadcock, Promethean, Decca 

Products, Platter Pad, Audio Source, Sheffield, Crystal Clear 
& Levinson discs and others. GB Electronics, Box 385, 
Hawthorne, N.J. 07507 (201) 427-8885 for appointment. We 

welcome mail orders, free shipping. 

GERMAN BUILT BRAUN 1020 triamped speaker system w/ 
stands. As new $800. The missing linc Sheffield Direct Disc 
unopened, also Vol. III. Thelma Huston and David Crusin, 
make offer. 503-641.5937. 

GET INTO BROADCASTING! Learn how to receive free 
records, tapes, get an FCC broadcast license, start your own 
station. Free details. "Broadcasting", Box 130-N4, Paradise, 
CA 95969. 

Great Prices on car stereo, blank tape, hard to find hi-fi, 
some used gear, Sunrise Hi-Fi, 17 Hawk's Nest Plaza, St. 

Charles, MO 63301. 4-9 

Transient Attack »» 
KRELL SOUND IS PLEASED TO ANNOUNCE THE AVAILABILITY OF A 
LIMITED NUMBER OF HARTKE SYSTEMS TWEETER MODULES. ONLY 
RECENTLY HAVE THESE ASTONISHING FREE EDGE ALUMINUM TWEETERS 
BEEN AVAILABLE To THE CONSUMER MARKET. 

FOR COMPLETE INFORMATION SEND $1.50 TO. KRELL SOUND, 150 VREELAND AVE., NUTLEY, N J 07110 

AT SOUND COMPONENTS, INC 

WE'VE fiOT I T AIL 

Audionics .... Bang & Olufsen ....Beveridge Cylindrical .... Bryston 
... DCM... Denon ...Dynavector . . Fidelity Research... Fulton .. , 

Grace ...Great American Sound... Hafler . . H.Q.D. Reference System 
...Janis... KEF... Kenwood Purist ...Linn Sondek... Magnepan ,". . 

Mark Levinson ... Paragon ... Pyramid Metronome ... Quad ... Rega 
... Rogers ... Sonex ... Spendor ... Stax... Verion ... Yamaha .. . 

Master Charge & Visa accepted We ship prepaid within U.S. 

SOUND COMPONENTS, INC. 
2710 Ponce de Leon Blvd., Coral Gables, Fla. 33134 

(305) 446-1659 

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. Immediate prepaid prepaid shipment shipment via 
UPS. THE AUDIBLE DIFFERENCE, 435 Tasso, Palo Alto, Cali. 
fornia 94301. (415)328.1081. TF 

HAFLER HEADQUARTERS IN CANTON, OHIO - The Listen- 
ing Room, 1807 Cleveland Ave. NW. (216) 452.6332. Hours: 
THURS/FRI/SAT, 10.7. 5.9 

HAFLER IN THE SOUTH! 
In stock, the superb Hafler DH -101 preamp. Kit $199, factory 
assembled $299. Immediate free shipping. Also Fried, 
Audionics, more. READ BROS, STEREO, 593 King St., 
Charleston, S.C. 29403 (803) 723-7276. 5.9 

HAFLER PREAMP CABINETS. Literature. GEOMETRIX, Box 
612, Mexico, MO 65265 7.9 

HAFLER: PREAMP, HEAD AMP, AMP & ACCESSORIES 
We have in stock the DH -101K $199.95, DH.101A $295.95, 
DH -102 head amp $74.95, DH -103 black knobs $19.95, DH. 
104 rack mount kit $24.95, DH -105 preamp cabinet $24.95 
& DH. 101A with DH -102 installed $375. We anticipate having 
the DH -200K $299.95 & DH200A $399.95 amps by June 15, 
1979. Worldwide shipping. Free shipping in the US. Visa and 
M.C. honored. Demo. by appt. OXFORD AUDIO CONSUL- 
TANTS, POBox 145, Oxford, OH 45056, 513.523.3895. Also 
open evenings & weekends. 

Haller Scores With 101! 
David Hafler's triumphant return with his stateof-the-art DH 
101. Available now in kit or assembled from at: 

PERSONALIZED AUDIO 
723 Bound Brook Road. Dunellen, New Jersey 08812 (201) 
752-3883 4-9 

HAVING TROUBLE FINDING DIRECT -TO -DISC AND SOTA 
RECORDINGS? WE HAVE THEM ALL. SEND FOR FREE 
CATALOGUE. KNOT SO CHEAP RECORDS, 7505 BIG 
BEND, DEPT. AM12, WEBSTER GROVES, MO. 63119. 1-8 

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 investment required. Serious inquiries only 
please. Contact: Mail Order Dept., K&L Sound Services Co., 
75 N. Beacon St., Watertown, Mass. 02172 TF 

HIGHEST QUALITY USED EQUIPMENT: McIntosh C28 
preamp, $450; McIntosh MA 6100, $450; Marantz 3300 
preamp, $200; Marantz 3600, $270; Pioneer SX 1250 rcvr, 
$400; Marantz 206 tnr, $400; Phase Linear 5000 tnr, $300; 
Phase Linear 2000 preamp, $200; Stax SRA 125 preamp, 
$275; Quad 405 amp, $360; Yamaha C2 preamp, $465; 
Yamaha B2 amp, $550; Rappaport preamp, $350; Genesis II 

spkrs, $110 ea; (4) Dayton Wright XG II w/pwr sup., $2000: 
B&O 4002 tt, $525; B&O 3000 tt, $210; Sony 2251 tt w/ 
SME, $300; Sony TTS 3000 w/SME, $250; Thorns TD 160 II, 

$200; Tandberg 3500 X, $370, Tandberg 10XD, $1000; IMF 

Monitor mk. III, $700 ea.; Nakamichi 410 preamp, $250; Na - 
kamichi 620 amp, $560; Nakamichi 630 tnr/preamp, $550. 
All used equipment guaranteed 90 days parts and labor. Au- 

dio Consultants, Inc, 517 Davis Street, Evanston, II. 60201, 
(312) 864-9565. 

HORNS-WOOFERS-MIDS-TWEETERS at tremendous OEM 

savings. Altec, CTS, Electro -Voice, Pioneer, Panasonic, Peer- 

less, Phillips, Polydax and many others. Dozens of hard to 
find items used in major manufacturers most expensive sys- 

tems. Huge selection of crossover newwork components, au- 

tomobile systems, and musical instrument loudspeakers. 

Send $1.00 for catalog. SRC Audio Dept. AD, 3238 Tower. 
wood Dr., Dallas, TX 75234. 

SPEAKER SYSTEMS 

Beveridge Rogers L35A JR Rogers 149 

DCM Snell Acoustics Dahlquist ADS 

Allison Mitsibushi BW Janis 

AUDIOCOM HIGH TECHNOLOGY AUDIO 

177 Sound Beach Ave . Old Greenwich. CT 
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FOR SALE 
HEAD AMP HEADQUARTERS 

We have the finest head amps available: Denon HA -1000 
$440, Haller DH -102 $74.95 (we can tell you how to build an 

ac supply), Lentek head amp $160, Linn NAG 20 $150 & 
PNAG $250. Free shipping in the US. Visa & M.C. honored. 

Demo. by appt. OXFORD AUDIO CONSULTANTS, POBox 145, 

Oxford, OH 45056 513-523-3895. Eve. & weekends too! 

HI -END AUDIO, new & used, most brands at very competitive 
$. ALLEGRO SOUND, 15015 Ventura, Sh. Oaks, CA 91403 
213/766-9101. 

H.Q.D. SYSTEM (no woofers) with Lux 2003 X -over (7khz & 

100hz) $2000: Pioneer M-22 Class A Amp $400. All mint, 

buyer pays freight. 206-778-1904. 

Infinity OLS $1200. Jerry Shade, Box 31071, Omaha, Ne- 

braska 68131,(H02)553.1553. 

INSIDERS know that AUDIO FORUM MAGAZINE pro- 

vides the most extensive coverage of the esoteric audio 

market ... DO YOU!? Audio Professionals know how 

AFM helps them keep in touch with the ever-changing 
audio market with vital information - often exclusive, 

always first, months before the others. Audiophiles like 

the first reports on new equipment, ways to improve 

their systems, and increasing their understanding of 

some of audio's most complex and controversial topics. 
You should subscribe today. Send $18 (1st class) or $22 

U.S. (overseas air) for six bi -monthly issues to AFM, Box 

22544, A-4 Portland, OR 97222. BAC/MC honored. Full 

MONEY BACK GUARANTEE if not satisfied. 

INVISIBLE HANGERS FOR ADS, Braun, Visonik/David 

speakers. Pair $12.00, $1.00 postage. Plexiforms, 101644 

Gilbert Court, Iowa City, IA. 52240 

IS YOUR PREAMP MERELY "STATE OF THE ART"? 
The new Crown DL -2 pre>7ier is the result of a totally 
uncompromised effort to design the quintessential preamp. 
Only Crown has the engineering expertise to conceive and 

construct a preamplifier whose sound quality surpasses its 

superior specifications. Discerning audiophiles know that 
BARCLAY is also dedicated to satisfying those listeners who 

strive for the finest musical reproduction attainable. We fea- 

ture the complete Crown "Distinction Series," including the 

new SA -2 amplifier (500 watts/4 ohms) and the EQ-2 equaliz- 

er (unquestionably the world's best). Visit our showrooms to 
see and hear the Crown DL -2 preamplifier: tomorrow's 
"state-of-the-art" preamp available today. 

BARCLAY RECORDING & ELECTRONICS 

233 East Lancaster Avenue 
Wynnewood, Pa. 19096 
(215)649-2965 1-9 

IVIE ELECTRONICS REAL TIME ANALYZERS, etc. Some 

very slightly used demonstrators at discount. Full factory war- 

ranty. Money -back guarantee. JML Company, 39,000 High- 

way 128, Cloverdale, CA 95425. 

J. E. SUGDEN A48 Integrated Stereo Amplifier $350. P51 

Mono/stereo power amplifier $300. C51 Control unit $225. 
In factory sealed cartons. Complete array of printed boards 

and spares for Quad 33 & 303. R. Bernavides, 630 Sun Valley 

Ct. Indianapolis, IN 46217 

I TAKE 5 AUDIO 
CONN.'S HIGH -END AUDIO SHOP 

Bryston Verion DCM 
Denon Signet NAD 
Hafler Symdex ADC 
Pyramid Rappaport M & K 
Cizek Watson Lab AT 
Tangent Promethean DAC 
LS -3/5A Sound Cable KMAL 
Supex Platter Pad JR149 
Cybele Discwasher Grado 

* 4 private sound rooms 
* East Coast's largest direct -disc dealer 
* Keith Monk's record cleaning 

105 WHITNEY AVE. 
NEW HAVEN, CT. 06511 
203-777-1750 

Take 

FOR SALE FOR SALE 

JACKSONVILLE, FLORIDA 

We have the Berning TF.10 State Of The Art Preamp - rack 

mountable, beautifully built, and the most natural sound 

available, plus the Precendent MZ Mod 3 speaker system - 

great depth and smoothness! The superb but inexpensive 

Marcof pre preamp Audionics incredible BA -150 computer/ 
tube power amp, the improved BT/2, the CC/2 and the LK/ 1 

Precision belt drive table Beautiful quad ESL custom frames 

in oak or walnut Custom Hartley subwoofers Rack mount 

Conrad Johnson preamp and power amp The totally im- 

proved Threshold components including the new cascoded 

version of the classic 400A Excellent bass form and solidity 

with the new improved RH Labs subwoofer and electronic 

crossover Decca ribbons Shocking improvements with Ful- 

ton speaker and phono cable The "Airy" and highly defined 

Supex 900 ET Super Hear how good the Quad 405 really 

sounds Denon products Kenwood's all new "high speed" 

electronics SME Infinity speakers, Class A power amp and 

Black Widow II KEF speakers and corssovers Grace G.A.S. 

Lux MB 3045 Hafler Stax Connoisseur tables in beauti- 

ful custom bases Sonus Lentek One of the largest selec- 

tions of audiophile recordings in the south! House Of Stereo, 

8169 Arlington Expressway. (904) 724.4988. 

KOSS MODEL ONE ELECTROSTATIC SPEAKERS, Demon- 

strators, $1400. Pair, New warranty, Visa -Master Charge, 
ADL Sound, 2983 Peak Ave., Boulder, Co., 80301, (303) 442- 

2555. 

NEW ENGLAND AUDIOPHILES Goodwin's Inc. is 

unique in the audio field, offering a few select products 
which are acknowledged to be the finest These prod- 
ucts are properly set-up, and may be auditioned in a 
comfortable, relaxed, living room environment 
Our reference is the Mark Levinson HQD system, with 
30ips master tapes played on a Mark Levinson Studer 
A-80. The degree to which this system approaches the 
sound of live music is literally breathtaking. 
Goodwin's represents: Mark Levinson, Quad, Linn Son- 
dek, Syrinx, Verion, Draco, Symdex, Precedent Audio, 
Fidelity Research, Pedersen Acoustics, and Win Labs. 

If you would like to avoid the planned obsolescence of 
most stereo components, and are interested in the finest 
music reproduction, please call Goodwin's for an 
appointment 

Goodwin's Inc. 
(617) 266-0608 

33 Newbury St 
Boston, MA 02116 

LED POWER LEVEL DISPLAY plans, easy and inexpensive 

to build (about $25). Send only $3.50 for complete plans and 
schematics to: P.O. Box 19686, San Diego, CA 92119 5-9 

LEVINSON Electronic X -over LNC-2 Mint. $975. 305.987- 
7819. 

Levinson JC-1AC moving coil head amp - perfect cond. - $200.00 - call 901.527-2463 or 901.683-5355 

LEVINSON ML -1 preamp. $1195.713.621.5935 

LINN DMS ISOBARIK speakers for sale (314) 434-9005 after 

5 p.m. 

LINN SPNDEK LP 12, 9 mos. old, $395. Also Dayton Wright 

535 pre-preamp $215, EMT Cartridge, Excellent cond. $195. 

(312) 335-4011 evenings. 

ACTIVE 
ELECTRONIC 
CROSSOVERS 

Plug-in Butterworth (maximally flat) fil- 
ters in 6 db., 12 db., or 18 db., per octave 
attenuation, any frequency specified. 
Filters flat beyond 100 KHz, 

Complete crossover in attractive metal 
cabinet with all terminations and regu- 
lated power supply; 

STEREO BI -AMP $139 
Tri -amp, quad -amp, and monaural types 
available at comparable prices. Other 
available features: Summer for "single 
woofer" systems, Subsonic noise elimina- 
tion filters supplied with or without bass 
boost, level controls. 

FOR OEM'S AND 
HOME ASSEMBLERS 

500 Series dual filters and/or plug-in fil- 
ters, regulated power supplies. 
FREE CATALOG & PRICE SHEET 

/// `, 
Write to: 

DeedaeQef ENGINEERING LABORATORY 

11828 Jefferson BI.Culver City, CA 90230 
Phone: (213) 397-9668 

AUDIO 
HOFS/ONS 
P O BOX 10973 
St. Louis, Missouri 63135 

Our second issue, which is now available, contains reviews of the AGI 511A, 
STRELIOFF SYSTEM DESIGNS DC -1; LINN-SONDEK LP -12 TECHNICS EPA -100. ULTRA - 
CRAFT AC -300 MKII, DENON 0L-1035: DYNAVECTOR.200 and 20C: GLANZ G-7: COLO- 
RING G-900SE, MK2 and G -900E: GRADO G1. and Signature II; J.V.0 MC -1 and MC -2E: 
Micro -Acoustics 530MP: Orteten MC -20, MC -10. 14120E Super, and M20FL Super. 
SHURE V-15 Types III. 1116. and IV: SIGNET MK -111E and TK7E; SONUS Gold "Blue" and 
"Red": SONY XL -55, STAX CP-Y/ECP-1; and SUPEX SD -900E+ Super 

Our third issue, now being put together, will contain PART II of our phono cartridge 
survey, plus a small survey of pickup arms There will be reviews of arms from BREUER 
DYNAMIC, DYNAVECTCR. FIDELITY RESEARCH. GRACE. HADCOCK. INFINITY. JML. 
,LUSTRE, MAYWARE, SERIES 20. SME, STAX, SYRINX, and ULTRACRAFT 

Subscription rates to AUDIO HORIZONS'' for six issues are U.S A. $18 (sent First 
Class). Canada - $20 (sent First Class), and outside North America - $24 (sent Air Mail 
Sample copies of any issue are available for S4 50 each IU S A and Canada) and S6 00 
each )outside North America) U S DOLLARS ONLY 

udio 'rJxcellence 
A UNIQUE STEREO SHOWROOM DEDICATED TO THE PERFECTIONIST 

Presenting Components from the Prestigious Companies of 

AUDIONICS DENON 
BEVERIDGE SNELL 
THRESHOLD DCM 
PLASMATRONICS PSE 

GRADO SIG. SIGNET 
MAGNAPAN HAFLER 
CONRAD J. ROGERS 
OBELISK BRYSTON 

SHIPPED PREPAID THROUGHOUT THE U.S. 

584 Washington Street, San Francisco 94111 415-433-1335 
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Advertiser Page 

Acusta Craft 100 
Speaker Kits 
Write Direct to Advertiser 

Allison Acoustics 92 
Electronic Subwoofer System 
Enter No. 1 on Reader Service Card 

Audio Advocate 100 
Hi-Fi Components 
Write Direct to Advertiser 

Audiocom 104,113,115 
Hi-Fi Components 
Write Direct to Advertiser 

Audio Concepts 103 
Hi-Fi Components 
Write Direct to Advertiser 

Audio Critic 81 
Publication 
Write Direct to Advertiser 

Audio Engineering Society 48 
Technical Meeting and Exhibition 
Write Direct to Advertiser 

Audio Excellence 105 
Hi-Fi Components 
Write Direct to Advertiser 

Audio Horizons 105 
Publication 
Write Direct to Advertiser 

Audio Insight 102 
Stereo Equipment 
Write Direct to Advertiser 

Audio Journal 100 
Publication 
Write Direct to Advertiser 

Audio Reference 102 
Speaker Kit 
Write Direct to Advertiser 

Audio Technica 
Vibration Dampening Compound 
Enter No. 2 on Reader Service Card 
AT15SS Phono Cartridge 
Enter No. 3 on Reader Service Card 

Advertiser Page 

BGW 91 
Preamplifier, Amplifier 
Enter No. 6 on Reader Serviice Card 

Bose 59 
901 Series IV Speakers 
Write Direct to Advertiser 

Cannon TLS 44 
Speakers 
Enter No. 7 on Reader Service Card 

Chestnut Hill Audio 103 
Audio Store 
Write Direct to Advertiser 

CSA 114 
Audio Components 
Write Direct to Advertiser 

Custom Craft 94 
Sub -Woofer 
Enter No. 8 on Reader Serrice Card 

Dahlquist 68 
Hi-Fi Components 
Enter No. 9 on Reader Service Card 

DB Systems 113 
Preamplifiers 
Write Direct to Advertiser 

dbx 16 
Hi-Fi Components 
Enter No. 10 on Reader Service Card 

Decoursey Engineering 105 
Electronic Crossovers 
Write Direct to Advertiser 

Discwasher 2 
Record Care System 
Write Direct to Advertiser 

Dolby 
24,% Noise Reduction System 

Write Direct to Advertiser 

Avid 51 
Loudspeaker Systems 
Enter No. 4 on Reader Service Card 

Barclay Electronics 101 
Hi-Fi Components 
Write Direct to Advertiser 

BASF 27 
Pro -Series Magnetic Tape 
Write Direct to Advertiser 

Eakin Audio 
Headphones 
Write Direct to Advertiser 

Electro -Voice 
Interface: D Speaker 
Enter No. 11 on Reader Service Card 

Empire Scientific 5,18 
EDR Phono Cartridge 
Enter No. 12 on Reader Service Card 
Record Care Products 
Enter No. 13 on Reader Service Card 

B&F 87 EMS, Inc. 
Audio Mail Order Speakers 
Enter No. 5 on Reader Service Card Write Direct to Advertiser 

43 

116 

J & R Music World 81 

Audio Mail Order 
40 Enter No.18 on Reader Service Card 

VC ... 13 

Hi-Fi Components 
Enter No. 19 on Reader Service Card 

KEF 33 
Loudspeakers 
Enter No. 20 on Reader Service Card 

113 Kenwood 55 
Pulse -Count Detector Tuners 
Write Direct to Advertiser 

Page 

Etco 112 
Quad Record Demodulator 
Write Direct to Advertiser 

Eumig 37 
Hi-Fi Components 
Enter No. 14 on Reader Service Card 

Advertiser 

Fisher 
RS2000 Receiver Series 
Write Direct to Advertiser 

Fuji 
FX-1 Audiotape 
Enter No. 15 on Reader Service Card 

Garland Audio, Inc 
Audio Store 
Write Direct to Advertiser 

Golden Gramophone 
Audio Store 
Write Direct to Advertiser 

Haller 
Pre -amplifier 
Write Direct to Advertiser 

Hammond 
Hi-Fi Components 
Enter No. 16 on Reader Service Card 

Hartke System 
Tweeters 
Write Direct to Advertiser 

Henry's Camera Store 
Hi-Fi Components 
Write Direct to Advertiser 

61 

41 

112 

104 

115 

85 

104 

101 

H & H International 98,101 
Speakers 
Write Direct to Advertiser 

International Hi-Fi 87 
Audio Mail Order 
Enter No. 17 on Reader Service Card 

Jensen 30,31 
R430 Car Stereo Receiver 
Write Direct to Advertiser 
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Advertisin9 
Advertiser Page Advertiser 

Koss 17 
Pro/4 AAA Stereophones 
Enter No. 21 on Reader Service Card 

LT Sound 98 
Hi-Fi Components 
Write Direct to Advertiser 

Lux............... ._ 39 
Turntables 
Write Direct to Advertiser 

Maxell 21,76 
Take -Up Reel 
Enter No. 22 on Reader Service Card 
Magnetic Tape 
Enter No. 23 on Reader Service Card 

McIntosh 20 
Preamplifier 
Enter No. 24 on Reader Service Card 

Memorex 11 
High Bias Magnetic Tape 
Enter No. 25 on Reader Service Card 

Micro -Acoustics - 34 
Speakers 
Write Direct to Advertiser 

MXR 89 
Equalizer 
Enter No. 26 on Reader Service Card 

Ohm 65 
Loudspeakers 
inter No. 27 on Reader Service Card 

Onkyo 63 
4 -li -Fi Components 
Enter No. 28 on Reader Service Card 

Ovation Audio Inc. 113 
Audio Components 
Write Direct to Advertiser 

PAIA 88 
Components 

' Enter No.29 on Reader Service Card 

Phase Linear 19 
Preamplifier 
Enter No. 30 on Reader Service Card 

Pickering 3 
Phono Cartridge 
Enter No. 31 on Reader Service Card 

Pioneer Cov.l1,1 

Page 

Polk.. Its 
Hi-Fi Components 
Enter No.37 on Reader Service Card 

Primo 97 
Microphones 
Enter No. 34 on Reader Service Card 

Radio Shack 35 
Bookshelf Stereo System 
Write Direct to Advertiser 

Reader's Magazine Service 49 
Magazine Subscriptions 
Write Direct to Advertiser 

RG Dynamics.. - 103,114 
Dynamic Processor 
Write Direct to Advertiser 

Rhoades 88 
Teledapter 
Enter No. 35 on Reader Service Card 

Rogers 102 
Speakers 
Write Direct terAdvertiser 

Sansui 
Hi-Fi Components 
Enter No. 36 on Reader Service Card 

15 

The Sensible Sound 115 
Hi-Fi Components 
Write Direct to Advertiser 

Series 20 4 
Amplifier 
Enter No. 38ornReader Service Card 

Sescom 93 
Hi-Fi Components 
Enter No. 39'orr Reader Service Card 

Shure 8,82,83 
Tone Arms 
Enter No. 40 on Reader Service Card 

Sonikit 117 
Speaker Kits 
Write Direct to Advertiser 

Sony 66 
Cassette Decks 
Enter No. 42 on Reader Service Card 

Hi-Fi Components Sound Advice .. 98 
Enter No. 32 on Reader Service Card 

Playback 94 
Discount Catalog 
Enter No. 33 on Reader Service Card 

Used Stereo Equipment 
Write Direct to Advertiser 

Sound Aids 114 
Tweeters 
Write Direct to Advertiser 

Advertiser Page 

Sound Components 104 
Hi-Fi Components 
Write Direct to Advertiser 

Sound Concepts 97 
Ambience Restoration System 
Enter No. 43 on Reader Service Card 

Soundcraftsmen 26 
Hi-Fi Components 
Enter No. 44 on Reader Service Card 

Speaker Kit 115 
Loudspeaker Kits 
Write Direct to Advertiser 

Speakerlab 93,103 
Speaker Kits, catalog 
Write Direct to Advertiser 

Studer Revox 45 
B77 Tape Recorder 
Write Direct -to Advertiser 

Sumiko 92 
Phono Cartridge 
Enter No. 45 on Reader Service Card 

Take -5 105 
Hi-Fi Components 
Write Direct to Advertiser 

TDK 23,42 
Hi-Fi Components 
Enter No. 46 on Reader Service Card 
Hi-Fi Components 
Enter No. 47 on Reader Service Card 

Teac Cov.I I I 

Hi-Fi Components 
Write Direct to Advertiser 

Technics 7,Cov.IV 
Tuner, Microprocessor 
Enter No. 49 on Reader Service Card 
Hi-Fi Components 
Enter No. 50 on Reader Service Card 

United Audio (Dual) 57 
Hi-Fi Components 
Write Direct to Advertiser 

Visonik 38 
Hi-Fi Components 
Enter No. 51 on Reader Service Card 

Watts 
Record Care Products 
Enter No. 52 on Reader Service Card 

6 

Wisconsin Discount 88 
Audio Mail Order 
Enter No. 53 on Reader Service Card 

Yamaha 25 
Preamplifier, Amplifier 
Write Direct to Advertiser 
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FOR SALE FOR SALE FOR SALE 
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LONG HAIR WOOL carded - cleaned for stuffing speakers, 
$7/Ib incl. ship. J. Ebbed, 770 Holly Rd., Wayne, PA 19087 

(215)687.3609 

LOWEST DISCOUNT PRICES ANYWHERE on audio equip- 
ment. All major brands discounted. Write for quotes, K&L 

Sound Services, 75 N. Beacon St., Watertown, Mass. 02172. 
TF 

STAX 

THETA 

DENON 

OSAWA 

LENTEK 

ROGERS 

TANGENT 

L.A. - SOUTHERN CALIFORNIA 

KOSS ELECTROSTATIC 

SEQUERRA-PYRAMID 

DECCA RIBBON 

LINN SONDEK 

ULTRACRAFT 

SATTERBERG 

AUDIONICS 

MERIDIAN SERIES 20 

PROFESSIONAL SYSTEMS ENGINEERING (PSE) 

There are seven high -end audio stores in Southern Cali- 

fornia. If you are interested in equipment which is sold 

on its merit, then it will pay you to find out about what we 

have to offer. 
EXECUTIVE AUDIO 

BY APPOINTMENT ONLY (213) 394-6463 
2210 Wilshire 4207 Santa Monica, Ca. 90403 

LOWEST POSSIBLE PRICES! Most stereo brands! Reques 

quotes only! Allegheny, Box 1029-U3, Johnstown, PA 15907 
7-9 

LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS 

& Tapes!! Over 150 brands. Send 410 SASE for quotes. Au- 

dio Unlimited, 401 Reynolds Circle 412-C, San Jose, CA 

95112 (408) 289-8875 1.6 Monday -Friday. 5.9 

Sensational actory Surplus 
purchase! A goldmine of parts 
and circuitry! 1500 In stock. 
With schematic. (5 lb.) 

FREE! 

Sczizszil_ 
Model QC -04 CD4 Four - 
Channel QUAD RECORD 
DEMODULATOR! 

95 EA. 

$9.95 ea., 
lots of 3. 
$8.95 ea., 
lots of 100. 

EXCITING Hundreds of surplus 

CATALOG. 
& unusodl items - 

I write today! 
ELECTRONICS 
Dept. 044, 

NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH, N.V. 12901 

LS3/5a BBC MONITORS The worlds most accurate 
loudspeaker $399 p/pair free delivery within USA Reply to 
Box A 923, c/o Audio. 5.9 

LUXMAN LAB REFERENCE SERIES. Mint condition. Soni- 

cally flawless. 2 Stereo power amps 5M21 $700 each. 1 Pre - 

amp 5C50 $550. Forced to sell for school tuition. 212.686- 
5270. 

LUX PD -121 $350; S.A.E. C. WE -308 $150; Yamaha C-2 pre - 

amp $450. All in perfect shape. Call (318) 828.5597 

MAGEPLANAR Tynpani 1-C, black, mint; $750. Steve 

Bruenn, 3609 N.W. 4th Ct., Boca Raton, FL 33431. 305-392- 

0711 (after 8 PM) 6.9 

MAGNEPLANAR TYMPANI 1-D $1050 Denon 103S + AU 

320 $175, Formula Four $80 (504) 641.0409. 

MARANTZ 3300, Dyna, PAT 5, Decca Arm with lift. Best 

offers, want Quad 33/303, 4741 Lakeview Ave. N., MPLS, 

Minn. 55429. 

MARANTZ 4400 (WAD RECVR, CD -400 Demod., 115 

Tuner, 1070 Amp. Tim Bulgrin, Owen, WI 54460 (715) 229- 

2146 day, 229.4464 night. 

McINTOSH MC 2300 amplifier, 300 watts per channel, 

$1,000 or best offer. Also C22, MC 60. Call (406) 761-8683. 

METAL FILM RESISTORS, RN55, 1%, 75 values from 10 

ohms to 1 Meg., 124 ea. Send stamped self addressed enve- 

lope for list of values. Gold plated panel mount phono jacks, 

904 ea. Nylon panel insulators for jacks, 10 for $1.00. Gold 

plated shielded metal phono plugs, $1.00 ea. All ppd. Compo- 

nent Systems, 5556 Personality Ct., Indpls., IN 46227 4.9 

MICHIGAN AUDIOPHILES. 
Apt Holman Haller Revox 

Bryston Hitachi Sumo 
Cabasse Linn Sondek Sherwood 

Denon M & K Sonus 

Dahlquist NAD Snell 

DB Systems Nakamichi Spendor 
Grace Onkyo Soundcraftsmen 
Grado Signature Polk Stax 

GAS Pyramid Threshold 

Grafyx Rega Visonik 
ABSOLUTE SOUND 

"Michigan's High Accuracy Audio Dealer" 

Detroit, 12400 Morang Ave. (313) 527-2244 
Royal Oak, 4354 N. Woodward (313) 549-7550 

Ann Arbor, 312 S. Stae St. (313) 662.2026 
Shipping Prepaid 

MIXER made especially for tape duplication. Will produce en- 

hanced high quality second generation tapes. KUHN ELEC- 

TRONICS, 1801 Mills Ave., Norwood, OH 45212. TF 

G.A. GARLAND AUDIO, INC.. 
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AUDIO RESEARCH 
MAGNEPAN 
LUXMAN 
DENON 
GALE 
F.M.I. 

B & W 
ROGERS 

NAKAMICHI 
MITCH COTTER 

FIDELITY RESEARCH 
R.H. LABORATORY 

MARK LEVINSON 
SEQUERRA 

QUATRE 
GRACE 
QUAD 
G.A.S. 

Call or write for a FREE subscription to our quarterly newsletter! 

GARLAND AUDIO 
2960 Stevens Creek Blvd. San Jose (408) 244-6724 
Tues/Thurs, 11-8 - Wed/Fri, 11-6 - Sat, 10-5 -and by appointment 

METRO -NEW YORK CITY 
G.A.S., FR, Dahlquist, B&0, Lux, Linn Sondek, AVID, Janis, 
Baure & Wilkens, Grace, Tangent, R.H. Labs, Direct Discs, 

Grado, many others. All issues of Absolute Sound. 

UNIVERSITY STEREO -Ridgewood, N.J., 

57 E. Ridgewood Ave -(201) 447-5700 
20 minutes from G.W. Bridge 12-9 

MILWAUKEE! THE AUDIO EMPORIUM-NAD (New Acous- 

tic Dimension) receivers/integrateds, remakable electronics 
that are price competitive with masses yet rival, top separates, 
NAD proves receivers can sound good with critical speakers 
(Polk, Magnepan etc.) Model 7060 (60 w/ch) only $490. 
ARC, B&0, Connoisseur, Dahlquist, Decca, Denon, GAS, Gen- 

esis, Grace, Grado, Grafyx, Hafler, Lux, M&K, Magnepan, 
NAD, Polk Audio, RH Labs, Revox, Rogers, Shreve-Rabco, 

Sonus, Sumo Electric Co, Supex, Technics, Platter Pad, Audio 
Perfectionist Cables - many direct discs. Open Tues. thru 
Sat. 10.6, 6900 W. Brown Deer Rd., 354.5082 

MILWAUKEE & WISCONSIN'S ONLY 
TRUE AUDIOPHILE DEALER 

Specialists in components by; G.A.S., Yamaha, KEF, Tend - 
berg, Dahlquist, DCM, Fried, Quatre, Stax, SAE, Connoisseur, 
Transcriptors, Grace, Nakamichi, Infinity, Dynaco, Crown, 
Ortofon, Sonus, ADC, Haller, DBX, Akai, Teac, Revox, MXR, 

Technics and many many more. Featuring a very unique 

switching system for instant component comparisons. Also, 

one of the largest tape recorder displays in the country, with 
over 130 machines on display. WACK ELECTRONICS, INC. 

5722 W. NORTH AVE. MILWAUKEE, WI. 53208. PHONE: 
414-442.3441 TF 

MONTANA AUDIOPHILES 
DISCOVER ROCKY MOUNTAIN HI Fl 

DAHLQUIST NAKAMICHI SONUS 

ACOUSTAT GAS / AMPZILLA GRACE 

BEVERIDGE AUDIONICS VERION 

DCM TIME WINDOW HEGEMAN STAX 

FULTON/FMI SONY POLK 

R. H. LABS N.A.D. B&W 

812 Central Ave., Great Falls, Montana 59401 
Phone (406)761.8683 

NAKAMICHI 700 II deck, Phase Linear 5000 tuner $250, 

SME 3009 S/2 Arm $75. (218) 326.1992. 

NORTH CAROUNA 

A complete selection of high quality components for the dis- 

criminating 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: 
AVID ANALOG ENGINEERING ASSOCIATES 

STAX DCM TIME WINDOWS 

DENON MICRO -ACOUSTICS 
REVOX CONNOISSEUR 

SONUS KEITH MONKS 

LUXMAN YAMAHA 

VISONIK HAFLER 

ACOUSTAT FRIED 

RAPPORT CROWN 

AUDIONICS ONKYO 

DYNAVECTOR GRACE 

LINN SONDEK SUPEX 

PHASE LINEAR REGA 

PLEASE VISIT ONE OF OUR SHOWROOMS 

STEREO SOUND 

175 E. Franklin St. 3443 Robinhood Rd. 

Chapel Hill, N.C. 27514 Winston-Salem, N.C. 27106 
(919) 942-8546 (919)768.0150 

F REV HARDWOOD VENEERS 

& LUMBER CATALOG 

96 varieties world's rarest veneers and 
lumber at reasonable prices. Simplified 
veneering Instructions plus full color 
wood selector Included. Send for free 
catalog now and get special bonus 
starter offers. SAVE 25% Hurry! 
BOB MORGAN WOOD, Dept. 

1123 Bardstown Rd., Louisville, Ky. 40204 j 
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FOR SALE FOR SALE FOR SALE 
NORTHERN CALIFORNIANS 

It is our goal to make the joy of music possible for everyone. 

At any price we offer solid value, superior performance, and 

traditional service. 

We operate on the theory that you as our customer will 

achieve the greatest long term satisfaction only through a 

careful analysis of your audio requirements. We strive to offer 
Sober, highly cost effective solutions to meet your specific 
needs. Please stop in for a refreshing experience with music. 

OUR SELECTION INCLUDES: 

Magnepan Audioics Dahlquist 
Tandberg Threshold Chartwell 
Onkyo Audire B&W 

JVC Hafler Cizek 

AKG P.S.E. AVID 

Denon Lux Stanton 
Micro Grado Sig. AIWA 

Connoisseur Sonus M&K 

Soundcraftsmen Grace Rogers 

HIGH FIDELITY SHOPPE 

1511 North Main Street 
Walnut Creek, Calif. 94596 

(415) 932.2242 
"WE BUILD BETTER SYSTEMS FOR YOU" 

NORTHERN CALIFORNIA AUDIOPHILES 
.The Crown DL.2 preamplifier is ready for evaluation at 

Northern California's first Distinction Series dealer. Also in 

stock now: SL .1 power amplifier, PL -1 preamplifier, FM -1 

tuner, EQ-2 equalizer, SA -2 amplifier, RTA-2 real-time ana- 

lyzer, VFX-2A crossover. The SoundWorks' professional audio 

department features the full Crown line in a wide selection of 

state-of-the-art components. Visit our showrooms at 2490 
Mason, San Francisco, or 3951 Stevens Creek Blvd., San 

Jose. Mail orders welcome at (415) 391-9300. 

Northern N.J.'s finest store -Lux, Mod DQ-10, Grace, B&W, 

G.A.S. Sleeping Beauty, FR, B&O, Linn, Sondek, Janis, Tan. 

gent, R.H. Labs, Grado, AVID and more. University Stereo, 57 

E. Ridgewood Ave., Ridgewood, N.J. 07450. 20 minutes from 
the G.W. Bridge. 201.447.5700. TF 

OVATION - GUILD - MARTIN GUITARS, 41% OFF. LOW- 

EST PRICES. FREE LIST, MANDOLIN BROS., 629 FOREST, 

STATEN ISLAND, N.Y. 10310. 

Pour AUDIO LOUDSPEAKERS AT SPECIALTY SOUND 

We have the incredible Polk Audio Monitor Series 

loudspeakers in stock. The Polk's are definitely the best 

performance per dollar value ever offered in a truly accu- 

rate; inexpensive loudspeaker. State of the art sound is 

now available at $109.95 for the Model 5, $149.95 for 
the Model 7A, $209.95 for the Model 10. We ship freight 
prepaid anywhere in the U.S. within 24 hours upon re- 

ceipt of order. Write or call for information on the Polk 

Audio Monitor Loudspeakers. 
SPECIALTY SOUND CO. OF RUSTON, INC. 

Village Plaza Ruston, LA 71270 
(318) 255-8111 9.9 

PASSIVE CROSSOVERS! CUSTOM BUILT TO YOUR SPECS, 

LOW NOISE PRECISION COMPONENTS. BI -AMP OR TRI -AMP 

ABSOLUTELY NO DISTORTION. $89 EACH. C. O. G. ELEC- 

TRONICS 1.313-294.8715. 19027 ROSEGARDEN, ROSE - 

VILLE MICHIGAN 48066 4.9 

PERFECTIONISTS PREFER DYNAKITS 

Before Purchase You Owe Yourself Our Quote Mainline Ila, 

971 Fronheiser, Johnstown, PA 15902 TF 

POLYDAX (AUDAX) Bextrenes, soft domes etc., Decca Rib- 

bon tweeters Leach Amplifiers. Catalog: TA Box 97A, W. 

Cornwall CT. 06796. Postage now 40f, please help with 

stamps. 9.8 

TURNTABLES 

Denon Visonic Supex. Linn Sondek 
Transcripter SAEC Grace Sleeping Beauty 
AKG Formula 4 Dynavector Mitsubishi 

Audiocom HIGH TECHNOLOGY AUDIO 

177 Sound Beach Ave Old Greenwich CT 

Phone -(203) 637-3621 

Preamps: Dyne PAS -3, PAT -4, Citation 11. Empire 298. EV 

Sentry V (Interface C) systems in cartons. Historic Ampex 

960 & 4460 recorders. Fred Bruflodt, 228 University Dr., East 
Lansing, Ml 48823. (517) 332-8050. 

PRECISION FIDELITY C4. The new generation tube pream- 
plifier with innovative cascode circuitry and solid state regula- 

tion is here. If you haven't heard it yet, write us for informa- 
tion and your nearest dealer. Precision Fidelity, 1169E Chess 

Drive, Foster City, CA 94404 (415) 572.1811. 

PREMIUM QUALITY SCREW CASSETTES loaded with 

Agfa Professional I: C60 $1.25; C90 $1.60; C120 $2.50. 
Scotch Master I C90 $1.60. Min order 10. NJ residents 

add 5% sales tax. Shipping $2.00/order. Direct -to-Tape 

Recording Co, 14 Station Ave, Haddon Hts, NJ 08035. 
4.9 

Professional HI -Fi Home Study Course -Instructors in- 

clude 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. PO Box 

552, Beverly Hills, CA 90213 TF 

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET 9', 
ROUND BOTTOM INNER SLEEVES 8', SQUARE BOTTOMS 

6', POLY LINED PAPER SLEEVES 15', while jackets 35', 
POSTAGE $1.50. HOUSE OF RECORDS, HILLBURN, NEW 

YORK, 10931. TF 

Pr. Infinity 0-5s w/stands, $480; Advent Receiver, $160; 
Burwen DNF-1201A, $190. Bill, (301) 776-8227. 

PS AUDIO now available in the East. Phono Preamp (PS III) 

and Linear Control Center (LCC) $410 with rack mount. PS 

Model One Power Amplifier $380. AUDIO SALON 2227 
Greenway Ave Charlotte, NC 28204 Phone 377.6590. By ap- 
pointment only or shipped pre -paid. 

WOOFERSMIDRANGESTWEETER 
ZERO PHASE ERROR CROSSOVERS 
High power handling 51/4" midrange unit 

One hundred watt 6", 8", 10" & 12" 
.woofers with 4.7 lb. or 7.6 lb. magnet struc- 
tures High quality 1" cloth dome tweeter 
with 3 Ib. magnet structure Wide disper- 
sion, low distortion piezoelectric tweeter 
handling 150 watts r.m.s. Revolutionary 
new ZERO PHASE ERROR CROSSOVERS 
built on glass epoxy printed circuit boards 
for 2, 3 & 4 -way systems Crossovers are 
matched to system utilizing our drivers or 
systems utilizing the high quality POLYDAX 
units mfg. by AUDAX in France Large 
inventory of nonpolar capacitors, non - 
inductive wire wound resistors & air -core 
coils. Custom crossovers designed to your 
specifications. 
SEND $3.00 for prices & CATALOG of 
complete engineering data, application 
notes and simplified procedures for mea- 
suring Theile and Small's parameters. 
refundable with order. 
EMS, inc. 
2727 Magnolia Ave. 
Knoxville TN 37914 

615/546-7374 

RAPPAPORT AMP -1 REAL TIME POWER AMPUFIER, PRE - 

3 preamplifier now may be heard, with the newly improved 

SNELL TYPE A speaker at our studio. A marvelous listening 

experience awaits you! Phone for appointment. 
AUDIOWORKS 

Box 4314, Harrisburg, PA 17111 Tel. (717) 652-6996 

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 musi- 
cal excellence. Selections mainly classical. Send for free sam- 
ple issue. No obligation. EURO.DISC GAZETTE, PO Box 337- 
A, Peterborough, NH 03458. TF 

ROGERS REFERENCE MONITOR SYSTEM 
This is a biamplified system designed by Rogers using the 
incredible LS3/5a's. Hear this system as well as the Rogers 
Monitor II's, Compact Monitor's. LS3/5a's, A75 amp and 
T75 tuner at OXFORD AUDIO CONSULTANTS, P.O. Box 145, 
Oxford, OH 45056. By appt. Free shipping. 513-523-3895. 

Western 
Pennsylvania's 
Quality Audio 
Dealer 
Mark Levinson 
Bryston 
Dayton- Wright 
Watson Labs 
DCM Speakers 
Snell Acoustics 
Linn- Sondek 
Rogers LS3/5A 
Van Alstine 
Hegman 
Hafler 
Magneplanar 
Polk Audio 
AIWA 
Dahlquist 
Infinity 
Marantz 
Visonik 

Grace 
Janis Woo -ers 
M&K Woo -ers 
Denon 
Ariston 
Connoisseu 
Thorens 
Fidelity Research 
Supex 
Formula 4 

Decca 
dhx 
Verion 
Nikko 
SAE 
Armstrong 
AR 
AEI 

plus much more... 

Direct -To-Disc Recordings 

SHIPPED PREPAID & INSURED 

OVr4TION AUDIO 
VISI 6019 Broad St. Mall 

Pittsburgh, Pa. 15206' 
(412) 441-4550 

ONLY THREE THINGS REALLY MATTER 
IN A PREAMP'S PERFORMANCE 

1. Accuracy of frequency response 2. Low noise 3. Low distortion 

The DB Systems DB -1A has... 
1. The most accurate phono equalization avail- 

able (±0.07 dB 10Hz - 40kHz). 
2. Noise as low as any on the market with actual 

cartridge attached (moving magnet type). 
3. The lowest distortion of any preamp available 

(less than 0.0008%, 20Hz - 20kHz). 

DB SYSTEMS P.O. Box 187 Jaffrey Center, NH 03454 
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FOR SALE FOR SALE FOR SALE 
RAPPAPORT, SYMDEX, SNELL ACOUSTICS, FIDELITY - 

RESEARCH, DENON, SPENDOR, CONRAD -JOHNSON, 

AUDIONICS, BRYSTON, THIEL, AUDIO, GRACE, NAD, MAR- 

COF, AMBIENT, Z -MOD CARTRIDGE, DECCA, PLATTER PAD, 

MOGAMI CABLE, VAN ERTEEN. Authentic high -resolution 

music reproduction at AUDIOWORKS, Box 4314, Harrisburg, 

PA 17111, Tel. 717-652-6996. By appointment. 

SALE! ! ! ! 

TWO FOR LESS THAN THE PRICE OF ONE. Now you can buy 

two fine RCA (Japan) direct to disc records, Beethoven's ap- 

passionata and Lew Tabackin quartet's trackin' for only 

$11.95 including postage. That's right. Two records for 

$11.95! Rated as reference recordings in the Absolute Sound 

& Stereophile, these records retail for $30 for both. Hurry, 

supply limited. Send check or money order to: Specs Corp., 

130 Fallen Leaf Drive, Hillsborough, Calif. 94010 CA resi- 

dents add Sales tax. 2.0 

SAVE CASH! BUY DECCA PRODUCTS DIRECT FROM UK. 

Decca London elliptical cartridge Mk6 Gold $114.00. Conical 

Blue $68.50. International London tonearm $118. Prices in- 

clude airpost. Send Cashiers Check to Claude Goodwin Ltd. 4 

Heronslea, Highgate, London N64NB, England, or $1 Bill for 

brochure. 

I 

pup 4olb & if.eítber *crap 
Available everywhere. Big profit. Ex- 
perience, Investment unnecessary! 

Write for FREE INFORMATION: 
i. C. J3lerebítlj 

P.O.Box 11216 Reno. NV 88610 

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COM- 

PONENTS FROM CARSTON STUDIOS. NEW ENGLAND'S AU- 

DIO SUPERMARKET ONE OF THE OLDEST MAIL ORDER 

FIRMS (EST 1952) AND CERTAINLY ONE OF THE MOST 

RELIABLE. ALL ORDERS SHIPPED FROM STOCKED WARE- 

HOUSE. SEND FOR PRICE QUOTE AND PRICE LIST. CARS - 

TON STUDIOS, OLD BROOKFIELD ROAD, DANBURY, CONN. 

06810. TF 

SAVE! INTRODUCTORY OFFER! Order a minimum of 

20 blank cassettes, reels, or 8 -tracks. - cut any current 

advertised price 5c. Add $2.50 shipping. Similar savings 

on car stereos. Tapeking, 864 East 7 Street, Brooklyn, 

NY 11230 

SCA: A RESOURCE THEY'RE TRYING TO KEEP from the 

public. Tape cassette will whet your appetite as to what can 

be heard on FM subcarriers, includes pithy editorial against 

FCC's "divulging" statute. $2.75, "FM", Adolf, MN 55701. 

SEMI -PRO AND CONSUMER AUDIO EQUIPMENT: TEAC/ 

Tascam, Dbx, AKG, Maxell, Delta -Lab, Technics, Others. Best 

Prices! Prompt Delivery! WDI, P.O. Box 340, Cary, NC 27511. 

919-467-8122. 

SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and 

other top quality audio tubes available at very competitive 

prices. Contact Jim Wallace at 1203 Success St., Pittsburg, 

PA 15212 or (412) 322.4706 TF 

SIMPLY INCREDIBLE - the CROWN DL -2 Distinction Series 

controller pre -amp. In using state of the art digital controls 
and superior audio circuitry, CROWN has eliminated all ex- 

traneous noise to an inaudible minimum, available exclusive- 

ly, at one of Central P.A.'s finest audio dealers, DS AUDIO 

833 PARK ROAD NORTH 

WYOMISSING, PA 19610 

215.376.4917 

THE AUDIO ALTERNATIVE 
FINE AUDIO 

AUDIO FOR THE 
DISCRIMINATING LISTENER 

Beveridge 
SUPEX 

CIS ell LQIIaST 

`. 
LABS 

y2ract 

Designs featured by CSA: 

aUfiFiE 
akers ' Hartke 

Loudsp 

WRIGHT l' Ill l'.l) DAYTtzum 

I i rin C n rl n 4 DAóa tmvali alstnne 
tou nd concept, 

GRAU° SIGNATURE 
ARIST N 
AUDIO RADFORD 

/MERIDIAN '. 

nnoisseur^ 

TRIEL 

r8 I Drtitttrri 
Precision Fid¢lity I Q 

CONTEMPORARY 
SOUND 
ASSOCIATES 

-Sfax= 

PRIVATE LISTENING 
AUDITIONS BY APPOINTMENT 

alt m,n t,.rn, G W e,,ape Rout° 45W h, 

P.I.s,a,r Ave °,t 1°11 then t,r't rnpl, 

h°, nna ny°, i'.'-. 

35 LITTLE FALLS ROAD, FAIRFIELD, N. J. 07006 201/575-1135 

BREA 

R6 

HLESS 
i 

Patented circuitry 
eliminates pumping 
and breathing. 
For information write: RG Dynamics 

4448 W. Howard St.. Skokie. IL 60076 

THE RG PRO -16W DYNAMIC PROCESSOR 

SNELL ACOUSTICS TYPE A LOUDSPEAKER sets a new 

standard for music reporduction. Hear it with the finest elec- 

tronics at AUDIOWORKS, Box 4314, Harrisburg, PA. 17111, 

Tel. (717) 652.6996 for appointment and consultation. 

SOTA TANGENT RS2 $519/pair PPD. Woodburn Sound 

Studio, 4000 Highland Court, Iowa City. Iowa 52240. 5-9 

SOUND ADVICE AND POLK AUDIO LOUDSPEAKERS We 

have the incredible Polk Audio Monitor Series loudspeakers in 

stock. The Polk's are definitely the best performance per dol- 

lar value ever offered in a truly accurated inexpensive 

loudspeaker. State of the art sound is now available from less 

than $200 per pair. We ship freight prepaid anywhere in the 

U.S. within 24 hours upon receipt of order. Write or call for 

information on the Polk Audio Monitor Loudspeakers. 

SOUND ADVICE 

Village Plaza Ruston, LA 71270 

(318) 255.8000 
9-9 

SOUND COMPONENTS INC. 

EXCLUSIVE SOUTHEAST 

DEALER FOR THE 

INCOMPARABLE 

MARK LEVINSON H.Q.D. 

REFERENCE SYSTEM 

The H.Q.D. reference playback system consists of the follow- 

ing components: 

2 Hartley 24 in sub -woofers 

4 Quad ESL loudspeakers 

2 Decca ribbon tweeters (modified) 

2 Levinson LNC-2 Crossovers 

(100 hz & 7 Khz) 

1 Levinson ML -1 (LEMO) preamp 

6 Levinson ML -2 amplifiers 
1pr. Hand-crafted oak or ash trestle 

stands (for Quads & Decca) 

THE H.Q.D. STYSTEM 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 tf 

SOUSA RECORDS. Free catalog upon request. Stanford. Box 

36163, Grosse Pointe, Mich. 48236. 1-0 

SOUTH CAROLINA'S ONLY HIGH -END STORE the finest 

audiophile equipment: British American Sound, P.O. Box 

1247 186 King Street, Charleston, SC 29402 6-9 

SPATIAL COHERENCE PREAMPLIFIER 

New. Must sell (701) 232.1343 4-9 

Spendor BC -1's Pr. Walnut, with stands, excellent ent. $225. 

1-717.529.2497 

SPENDORS ARE SPLENDID! 
See OAC for the Spendor SA -l's, BC -1's & BC -3's. Free ship- 

ping. Visa & Master Charge honored. Demo. by appt. OX- 

FORD AUDIO CONSULTANTS, P.O. Box 145, Oxford, OH 

45056.513-523-3895. Also open evenings & weekends. 4-9 

State -Of -The -Art speaker systems factory direct; fully as- 

sembled and kits. Also Decca, Richard Allan, Dalesford, 

Audax, Kef drive units, crossover components, more. Write 

for our new catalog: COMMONWEALTH ELECTRONICS, 822 

South Victory Boulevard, Burbank, CA 91502. (213) 846- 

6336. 

Piezo Electric add-on tweeters for speakers 
lacking extreme highs.Sophisticated filter 
ggrowultra smooth response from ár000 Hz- 
2OOO Hz.±3dB Send $50 per pair, to 
SoundAlds 395 Riverside Drive,NYC 10025 

Bach Repair split record jackets permanently, 
elegantly, quickly Kit contains materials for 
all jacket types. Send $5 to 
SoundAids 395 Riverside Drive,NY.0 10025 
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FOR SALE FOR SALE FOR SALE 
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 sys- 

tem with Threshold's new medium power CAS -1 amplifier. For 
the ultimate in high -power amplification, audition the Thresh- 
old 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 ma- 
chined bearing of the new glass platter, belt drive Planar ta- 
bles 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 performance loudspeakers 
from Polk and Cizek, plus BBC minimonitors 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 including Gale Maximum, Fideli- 
ty and Denon PCM. 

We ship all products prepaid throughout the United States. 
THE AUDIBLE DIFFERENCE 

435 Tasso, Palo Alto, CA 94301 
(415) 328.1081 

TF 

'TAX Pre -amp. Mint. B.O. Call (313) 476.9113 Aft. 6. 

.LLAMASTER SM -7 QUARTER -INCH, HALF-TRACK 
S, Heads with CCIR equalization, calibrated for ampex 
ape, accessories includ large reel adaptors and AC pow - 

r. 1ply. Unit has just been completely refurbished by the 
fa -.wry in Switzerland. Call 305-446-1659 weekdays. 

StereOpus: the equipment review journal that recog- 

nizes that all components are not created equal, but re- 

fuses to become paranoid about it. Our reviews recog- 

nize that state of the art advances are generally small 
and deliberate, seldom breakthroughs. We review equip- 

ment in all price ranges, but praise value when we find it 
and are firm believers in the law of diminishing returns. 
If you're getting tired of the "component of the month 

club" perhaps you need to give us a try. Our eighth issue 

is coming off the press soon, so drop us a line for details. 
P.O. Box 509, Shalimar, FL 32579. 

STEREO REPRESENTATIVES NEEDED!!! 
Sell 100 brands!! Lowest Possible Prices!! Krasco-REP 
DEPT. -998 Orange Ave. West Haven, Conn. 06516 TF 

SUPER SOUND, FROM PRIVATE collection, excellent condi- 
tion $100 ea., Sheffield S-10 AM Eiphon QR 7301, 7302, 
7303, SR 7501, 7502, Sonar, SR 130, 160, 150, (219) 287- 
1353. 

SUPEX - ORTOFON - DENON - OTHER MOVING -COIL CAR- 

TRIDGE OWNERS Send 50' for literature on our Micro- 
Preamp. Superb Performance at $129.95. Huntington Elec- 

tronics, Box 2009-A, Huntington, Conn. 06484. 

SYMDEX SPEAKERS - state-of-the-art. At AUDIOWORKS, 
by appointment. Tel. (717) 652.6996. Box 4314, Harrisburg, 
PA 17111. 

ELECTRONICS 

GAS Nakamich, Mitsubishi AGI 

Spectro Acoustics APT Audropulse ADS 

Burwen Audionics Denon Sedan . NAD 

Audiocom HIGH TECHNOLOGY AUDIO 

177 Sound Beach Ave Old Greenwich CT 

Phone 1203) 637-3621 

TANDBERG 10XD th TRACK TAPE DECKS (2) with remote 
and pitch controls, Dolby, (1) has never been opened, mint, 
$1,500 (2) mint $1.100. Write Jim Coker, P.O. Box 1531, 
Montgomery, Ala. 36102. 

TAPCO and ELECTRO -VOICE, mixers, equilizers, amps, 
mics, and raw loudspeakers. Write for low mail order prices, 
Sonix Co., P.O. Box 58, Indian Head, MD 20640 8-9 

THE AUDIOGRAMe, a pithy independent newsletter now in 

its third year, provides timely, money saving reports on the 
latest products and techniques. Our critical integrity and real- 
istic sense of proportion fill the gap between the commercial 
magazines and the neurotic underground press. Our latest 
issue of number 12 contains reviews of: - The best moving magnet cartridge - The best headamps - The best turntable mat - The best tube preamp - Ultracraft AC300 Mark II 

A review of tonearms by Paul Messenger. 

$10/6 issues/1 year. AUDIOGRAM, Box 27406, St. Louis. 
MO 63141. 

THE BASS BOX -A transmission line woofer with electronic 
crossover -mixer -equalizer that goes lower, plays louder, has 
better detail and less midrange interference than the other 
boxes. $695 plus shipping. Aardvark Quark Audio, Box 

55022, Seattle, WA 98155. Dealer inquiries invited. 

THE CRITICAL RECORD REVIEW 
Issue 2 is ready. We offer sound reviews of SOTA and D -D 

discs in bimonthly newsletters. $6 per vol., 6 issues. P.O. Box 

8766, Jacksonville, Fl. 32211 

The Listening Room Loves 

POLK AUDIO MONITORS 

The golden ear of Marcel Wittman has established the Listen- 
ing Room as one of the nation's premier audio salons. Not 
only do we have the finest esoteric audio equipment costing 
well into the five figures price range, we have the Polk Audio 
Monitor Series Loudspeakers beginning at just $99.95 each, 
and easily worth many times their price in sound value. Come 
in to listen, write them for full literature, or give us a call. 
Shipped free anywhere in the U.S. 

Listening Room 
590 Central Park Avenue 

Scarsdale, N.Y. 10583 

(914)472-4558 
9.9 

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 PYR- 

AMID METRONOME 2 + 2 DAYTON WRIGHT ESL QUAD 

ESL SNELL ACOUSTICS DAHLQUIST DYNAVECTOR DE - 

NON YAMAHA TANDBERG POLK AUDIO LUX REF. 

KEF GRACE NAKAMICHI STAX R.H. LAB L3/5A BBC 
MINI MONITOR BY CHARTWELL SEQUERRA PHASE MA- 

TRIX HAFLER JANIS FONTEK HEADPHONE AUDIO 
PULSE SPATIAL OASIS EMT VERION DIRECT TO DISK 

RECORDS Visit our private studios. We ship free anywhere 
in the U.S. We invite inquiries. TF 

THE MONITOR SERIES FROM POLK AUDIO 
AUDIO BREAKTHROUGHS now has on demonstration the 
remarkable new Polk loudspeakers priced from less than 
$200 per pair. Compare them to the finest loudspeakers in 

the world. All Polk Audio Monitors utilize high definition po- 

lymer 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. 
Shipped free in U.S. Send for free brochures on Polk or our 
other fine lines. AUDIO BREAKTHROUGHS, 1534 Northern 
Blvd., Manhasset, LI, NY 11030 (516) 627-7333 TF 

(SEAS) 
SEAS loudspeaker kits are the result of an exten- 
sive research and development program. No 
effort has been spared in developing what is one 
of the most advanced range of speaker systems 
on the market today. 

SEAS FABRIKKER A/S, one of Europe's largest 
and most up to date speaker manufacturers, 
ensures the quality of this range of loudspeakers, 
to guarantee you the utmost in listening pleasure. 

For SEAS Catalogue, containing full technical info: 

Spealcerint 
P.O. BOX 12A 

MENOMONIE. WI 54751 

The HAFLER DH -101 Preamplifier 
The Pre -Amp with the Rave Reviews! 

Coming in June 

New 100 watt 
Amplifier 
to match the DH -101 

Write for free literature and test reports 
The David Hafler Co., 5817 Roosevelt Ave., Pennsauken,N.J. 08109 

THE 
SENSIBLE 
OUND 

NEW-ISSUE #6-WE REVIEW THE FOLLOWING. PLUS MORE!! 

AGI 511A. Conrad -Johnson, Series 20 (Pioneer) C-21. Kenwood L -07C, Grado 
G1 + and F3E + , Ortofon MC -10 with STM-72, Pickering XUV-45000. Stanton 
B81S, Onkyo T-9 and Yamaha T-1 tuners. Dahlquist DO-LP1. Audioplate, 
Allison 3, AR 15. Cizek 2, Fried H12. Essence 8a, Micro -Acoustics MS -1, 
Spendor BC -1, Rogers Compact Monitor. ESS 10b, Kustom Impulse and 
Imp. Isophon DIA -2000, PSU Il, Warpknot, Pivot f, Audio Technology 510. 
Nortronics OM4, Sound Guard. Uni -Sync PMS-1. Sefton TS -11. Epicure 14. 
Denon DP -790, Onkyo T-4. Monitor Audio MA -4. Reviews of over 40 audio- 
phile discs, a $25 product that will improve the sound of your system, and 
our usual zero cost tips and inside industry info- SUBSCRIBE TODAY: $12 
14 issues) 3rd class mail, S14 first class & Canada, $17 foreign air mail. 

403 DARWIN DR., SNYDER. NY 14226 
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FOR SALE 
THE DCM TIME 

WINDOW 
A full range speaker system which is efficient (min power 

15W.), practical (compact & light), affordable ($660 pr), & 

outperforms many speaker systems costing many times its 

price. Turn a marginal system into a superior one without 
high power or knocking down walls. Audition the DCM TIME 

WINDOW along with our other fine products by AUDIONICS, 

AUDIO GENERAL, AUDIO STANDARDS, AUDIO TECHNOLO- 

GY, CIZEK, DECCA, DENON, HADCOCK, HAFLER, HEGE - 

MAN, JANIS, MARCOF, NEXUS, PEDERSEN, ACOUSTICS, 

PRECISION FIDELITY, RAPPAPORT, SERIES 20, SHURE, SIG- 

NET, SME, STAX, STRATHCLYDE, SYMDEX, TANGENT & 

VANDERSTEEN. 

AMERICAN AUDIOPHILE 
5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581 

FOR APPT. 516-561-7114 
ALL SHIPMENTS PREPAID AND INSURED 
FREE THROUGHOUT CONTINENTAL U.S. 

THE NEW REFERENCE - CROWN DL -2 fully utilising the 

latest technology is the most accurate, flexible system con- 

troller available. Sonically unmatched and offering a new level 

of versatility, the DL -2 may be critically auditioned along with 

the new SA -2 power amp and EQ-2 Equalizer at Sounds Good 

To Me! 60 Shiawassee Ave., Akron, 0.44313. 

THE NEW YORK AUDIO SOCIETY, INC. is a non-profit 

member -supported Hi -El 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. 

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. 

T 6 10931. 
Catalogue-$1.50. ue-$1.50. House of Records, Hilburn, New York 

THRESHOLD 

Audition the complete line of Threshold products including 

their new cascode-class A amplifier and preamplifier. We 

offer: Model 400-A Cascode, 4000, CAS -1; NS -10 and SL -10; 

M-1 & M-7 impedance matching modules. GB Electronics, 

P.O. Box 385, Hawthorne, N.J. 07507 (201) 427-8885 for 

appointment. 

THRIWNG DIGITAL TELARC RECORDINGS! 

New Soundstream process. Frederick Fennell, Cleveland Sym- 

phonic Winds: Bach, Handel, Holst, as never before. NEW! 

Robert Shaw, Atlanta Symphony: Firebird Suite, Polovetsian 

Dances. Finest disc sound ever. $14.95 each plus $1.00 P&H. 

MasterCharge, VISA. Write for free catalog Direct -to -Disc and 

other audiophile recordings on RCA -Japan, Toshiba -EMI, Um- 

brella labels, as well as quality audio accessories. 

Interstate 80 Marketing 
P.O. Box 5367A, Akron, OH 44313 

TURN-ON THUMPS AND NOISE? Send 50' for literature on 

our Suppressor. Huntington Electronics, Box 2009-A, Hunt- 

ington, Conn. 06484. 

TUBES - GENALEX, TELEFUNKEN, - for audiophiles 

who demand premium quality European replacements for 

Aduio Research, Conrad -Johnson, Dyna, LUX, Paragon, 

Marantz, McIntosh and other tubed preamps, amps and 

tuners. 

Just a few popular types include: 
Matched Prs. Each 

GENALEX: KT88/6550 $67.00 $29.50 

TELEFUNKEN- ECC83/12AX7 $4.95 

ECC82/12AU7 $4.95 

EL34/6CA7 $23.95 $10.95 

Quotes provided on request for other than ad- 

vertised tubes. Save 10% and get a complete Re - 

tube Kit for any specific unit. 
Now! HARTLEY 7", 10", 18", 24" drivers and 
complete systems. Send orders and inquiries to: 

SOUND SERVICES, Lake Walton Road, Wapp- 
ingers Falls, NY, 12590. Telephone: 914-226 
5414. TF 

FOR SALE FOR SALE 
TONEARMS-CARTRIDGES-TURNTABLES at lowest prices. 

Most brands available, including MC cartridges. Other quality 

brands available. Send # 10 SASE for quotes. Audio Unlimit- 

ed, 401 Reynolds Circle # 12-D, San Jose, CA 95112 (408) 

289-8875 1-6 M.F. 5-9 

TOURING SOUND SYSTEMS, 2, 4 and 8 Track Studios. 

Disco Sound, Cervin Vega BGW, ARec, Shure, AKG, Tapco, 

Dyna, Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75 

North Beacon At., Watertown, Mass. 02172. (617) 787-4072- 
Att: Ken Berger. TF 

Two (2) Nakamichi 620 Power Amplifiers with BA -100 

Bridging Adaptor, mint, up-to-date mods, $900 or best offer. 

Call (212) 229-7534 late eves. 

VACUUM TUBE EICO INTEGRATED AMPLIFIER 

35 watts per channel, E/C, $75.00; (212) 544.8954. 

VACUUM TUBES 

and tube -peculiar parts. We offer a complete inventory of 

high voltage capacitors, precision resistors and tubes. Kits or 

separate parts available for building circuitries described in 

our 220 + page Audio Modification Manual. Write for parts 

list and literature, AUDIO DIMENSIONS, 8898 Clairemont 

Mesa Blvd., San Diego, Calif. 92123. 12-9 

WANTED: McINTOSH C-20 PREAMP. State price & condi- 

tion. Barry Clark, 1280 Hickory Lane, Va Beach, VA 23452 

call collect 1- (804) 340-5300 day, 340-5069 eve. 

Wisconsin Has: Audionics, Denon, Luxman, Haller, Polk, 

Mayware, STAX, Micro -Acoustics, Connoisseur, Nagatronics, 

Aiwa, Hitachi, Kenwood. Lit. and prices on request: The 

Sound Seller, 1706 Main St., Marinette, WI 54143 715-735- 

9002. 

WORLD AUDIO WESTCHESTER, INC. 

Westchester's finest audio sales and service dealer is proud 

to announce the addition of: 
Fried Loudspeakers 

to the already fine lines of AR, AKG, ADC, Pro-Accutrac, 

Quanta, CM Labs, Celestion, Decca, Dir. -to -Disc, Discwasher, 

J.V.C., J.V.C. Pro., Kos, Lux, L.S.S., Maxell, Panasonite, Pick- 

ering, Qysonic Array, Rotel, Scott, Sennheiser, Soundcrafts- 

man, Sound Source, Stanton, Supex, Thoren, Tandberg, TDK. 

Shipping is free in continental U.S. 

WORLD AUDIO WESTCHESTER, INC. 

211 North Avenue 

New Rochelle, NY 10801 

914-576-3230 
2-0 

YAMAHA B2 and C2 mint. $975 or best offer (601) 762- 

7199. 

1978 AUDIO EQUIPMENT PROFILES has just been pub- 

lished by AUDIO magazine. Order a copy by sending $3.95 to: 

AUDIO EQUIPMENT PROFILES, 401 N. Broad St., Philadel- 

phia, PA 19108. Over 50 pages of equipment specifications 

and nearly 100 pages of test reports. Supply is limited, so 

order now. 

3600' New L/N Scotch or Ampex tape, 1054" metal reels 5 

for $38.00 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 

The oL place 
in the country 

where you can buy 

n KOSS' 
Model II ELS 

áúls dó 6403 Roosevelt Way NE 

Seattle, WA 98115 
1206)525-0200! 

2 - HEWLETT-PACKARD 400D AC voltmeters, working, $50 

ea. 1 - Heath IM -5258 harmonic distortion analyzer, perfect, 

flawless Construction $200.00, 1 - Heath IG -1272 audio gen- 

erator, perfect, flawless construction, $110.00, 1 - Hewlett- 

Packard 330C harmonic dist. analyzer, excellent cond, 

$160.00. 
1 - McIntosh Mc 2300 amplifier nice cosmetics, meets all 

specs $800. 1 - Pr. Dahlquist DQ-10's, mirror imaged and 

mular capped with stands $690. DQ MX -1 crossover $100. 

DQ MX -1 subwoofer $200, 1 - Pr. DCM time windows, little 

used $400, 1 - Audio research SP -3a-1, new tubes, wood cabi- 

net. $300, 1 - Van Alstine modified PAT -5 $200 - DB systems 

DB -1 preamp with power supply $300. SOUND & MUSIC, 90- 

92 King St., Northampton, MA 01060 (413) 584.9547. 

PLANS & KITS 
TAPE -SLIDE SYNCHRONIZER, multiprojector lap -disc. 
plans, $5.50. With mixer, compressor, preamp schematics, 

$8.50. The Millers, 1896 Maywood, S. Euclid, OH 44121. TF 

RECORDS 

CLASSICAL LP'S FOR SALE Private Collection Many Collec- 

tors' Items. Free Lists. LP List, 1955 Carmen Av. Los Angeles, 

Calif. 90068. 

DIRECT TO DISC RECORDINGS: All labels at low prices. 

Sheffield, Crystal Clear, Mobile Fidelity, Century. Send $2.00 

for descriptive catalog. DISConnection, P.O. Box 10705, Tam- 

pa, FL. 33679. 

EMI/ENGLISH DECCA: Reference quality records. Send 

SASE for price list. SGB Records, Box 947, Memphis, TN 

38117. 5-9 

FREE SOUNDTRACKS & CASTS CATALOG! Personalities! 

ST/OC Valuebook: $4. RTSA 711 W. 17th G-1 Costa Mesa, 

CA 92627. TF 

JIMMY'S RARE RECORDS/ Buy & Sell Busy Flea Market/ 
Sunnyside /Queens 43rd Ave. 784/9040 4-9 

LP's, Tapes, Imports, Cutouts, Current, Oldie 45's, catalogs 

$2; NERT, Box 268-A, Lawrence, Mass. 01842. 

MILWAUKEE! - The Audio Emporium -Audio Perfectionist 

Cables, Audio Research, Bang & Olufsen, Connoisseur, 

Dahlquist, Decca, Genesis, Grace, Grado, Grafyx, Great Amer- 

ican Sound, Hafler, Kenwood Pro. Linn, Lux Magnepan, Polk, 

Revox, Rogers, Sonus, Supex, Technics, many direct discs, 

6900 W. Brown Deer Rd., Open Tues. thru Sat. 10-6. 414- 

354, 5082. tf 

MILWAUKEE! THE AUDIO EMPORIUM - large selection of 

direct discs and other high quality LP's, many labels, con- 

stantly new releases. Open Tues. thru Sat. 10-6, 6900 W. 

Brown Deer Rd., 354-5082. 

RARE OUT -OF -PRINT LP's. Factory Sealed - 99c to $3.99 

ea. Over 25,000 in stock. List - $1.00 Record Warehouse, 

Box 4617, Dept, AO, Rochester, New York 14613. 

"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, Columbus, Ohio 43201." TF 

RECORDS, RECORDS, RECORDS 

Old, New & Direct Disc too! Send $1. for Complete Info, 

S.E.O.J., 519 Wheat, Johnstown, PA 15902. 4-9 

NOTICE: RECORD RATERS WANTED 
(No experience required) Each month you will 
receive nationally released altxms to rate. THERE 
IS NO EXTRA CHARGE for the LP's you receive. 
You pay a small membership fee which covers all 
costs of the LP's. We pay postage. In return for your 
opinion. build your LP collection. "First come basis." 
For application write: EARS. DEPT. )Box 10245. 
5521 Center St.. Milwaukee, WI 53210. 
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RECORDS WANTED TO BUY 
WHILE YOU WERE LOOKING for out -of -print records, you 
should've been looking for us. DISContinued. 444 S. Victory 
Blvd., Burbank, Ca. 91502 TF 

HIGH FIDELITY 

UNZOO OBFUSCATION OF SALON AUDIO. STATE-OF- 

THE-ART: PHASELIN-EAR II, ANALOG, TECHNICS PRO, 
NAKAMICHI, KENWOOD PURIST, PSE, NIKKO, PRO DENON, 
RTR, MARK LEVINSON, VAN ALSTINE, DYNA, TANDBERG, 

KIRKSAETER, LECSON. OTHERS: ADS, BOSE, B & 0, MC 

INTOSH, KLIPSCH, AUDIO PULSE, BRYSTON, THRESHOLD, 
DAHLQUIST, KEF, SAE, YAMAHA, LUX, AND OVER 141 

MORE. INCREDIBLE DISCOUNTS, PROFESSIONAL ENGI- 

NEER AVAILABLE TO GIVE FREE, NO B.S. ADVICE AND 
INFORMATION. SEND $3.00 FOR NEW 174 PAGE CATALOG 
CONTAINING 2,500 HIGH -END AUDIO ITEMS; EVALUATED: 

G.E.A./E., P.O.B. 296 (DEPT: A.), IDAHO SPRINGS, COLORA- 

DO, 80452. OR CALL: (303) 582.5200, 1:00 p.m. util 9:00 
p.m. (MST) GOLDEN EAR AUDIO/ELECTRONICS ACCEPTS: 

MC, VISA, BANK, CHECKS, TRADE-INS AND HOME TRIALS. 

SPEAKERS 
HIGH FIDELITY SPEAKERS REPAIRED 

AMPRITE SPEAKERS SERVICE 
655 Sixth Avenue, New York, N.Y. 10010 

212-CH3.4812 
TF 

VENEER SPEAKER CABINETS Hardwood Walnut Speaker 
Cabinets with grill. Routed or unrouted, front baffles, or com- 
plete SPEAKER KITS. Send self -addressed stamped enve- 
lope for complete brochure. KUSTOMIZED SPEAKER SYS- 
TEMS, 260-A GLENN CIRCLE, POWELL, TN 37849. 

Goo, Screw & Save 

YES, KITS! 
Choose from The World's Largest Selection of Speaker 
Kits including FRIED, DALESFORD EXPORT, JANSZEN 
ELECTROSTATS & SEAS. 

Here's just one example: 

DALES FO RD 
EXPORT 
SYSTEM 110 

$185 each 
complete kit 
($300 ea., if pre -assembled) 

Dalesford low -coloration Bextrene drivers are 
world renowned and reviewers' praise has been 
lavish. The System 1 10 uses the Dalesford 10" 
Bextrene bass/mid unit combined with the famoifs 
1" Audax low mass soft dome tweeter. Response 
is ±3 dB from 40Hz to 20kHz. An advanced multi - 
element compensating crossover is used and the 
specially -designed enclosure is damped with 
bituminous felt and Australian long -fiber wool. 
Power handling: 20-100 Watts RMS/Ch. Specs & 
Prices subject to change without notice. 
No matter how good your other components, you 
won't hear high definition sound if your speakers 
can't reproduce it! 
FREE MINI -CATALOG -OR SEND $1 FOR 
NEW SPEAKER MANUAL/COMPLETE CATALOG 

($1 Refunded with Purchase) 

'lhe Speaker Specialists" 

m.1173J - 65th Street' 
U. ILOakland,CA 94608' ' CHere's my address -send me the free Mini -Catalog. 

O H ere's my $1 check -send my Speaker Manual/Catalog 
Ah ' Name 

' Address 

City State Zip J 

TAPE AND 
OR TRADE TAPE RECORDERS 

MARANTZ & McINTOSH TUBE EQPT. FUTTERMAN, QUAD 
AND CITATION TUBE EQPT. WHEN AVAILABLE CALL COL- 
LECT 617.734.2727. SOUND ADVICE, Box 782, Brookline Vil- 
lage, MA 02147. 

CASH FOR your unwanted LPs & reel to reel tapes. Records, 
Box 323, Hillburn, New York 10931. TF 

MARANTZ Model 3,9, Micro-Trak 206 Viscos Dump Arm, 
WESTERN ELEC 594A Driver. S. Shimizu 22527 S. Wilming- 
ton Ave, Carson, CA90745 (213) 549-1010 (Mon -Fri 9.6) 4.9 

MARANTZ 7C, 9, McIntosh C22, Mc275. State price and 
condition. J. Fong, 1238 Green St., San Francisco, CA 94010 
(415) 572-1812 10.9 

McINTOSH/MARANTZ EQUIP WANTED. 
Top Prices Paid. Call Photodimensions (415) 538-6250 

McINTOSH OR MARANTZ any kind of tube amps: Pay top 
dollar (213)278-3430, 8633 Airdrome St., LA, Calif. 90035. 

OPEN REEL pre-recorded tapes. Rock, folk, jazz, classical 
stereo, quad (8 - track quad also). A few of each for sale too. 
SSAE. Ray, 1293 French Ave., Lakewood, Ohio 44107. 11.9 

Sequerra Model I FM Stereo Tuner w/cab., Mint. Will buy, 

or trade my mint Marantz 10B w/cab, & 7T preamp w/Koss 
600 A headphones +. Write Barry Tinkoff, Box 590, Fall Riv- 

er, MA 02722; (617) 673.6622. 

WANTED: MARANTZ 510MR RACK ADAPTOR PANEL. 
New or like new. R.A. Greiner, Dept. of Electrical Engn. Univ. 
of Wisconsin, Madison, Wisc. 53706. 

WANTED - Original JANSZEN model 350 woofer, used in 

Z-960 system. Melvin Heinz, P.O. Box 228, Selma, Al. 36701. 

WANTED: PHASE LINEAR 400 GOOD PRICES. (212) 677- 
3299 evenings. 

"Wanted" -1 copy of ACOUSTICS OF STUDIOS & AUDI- 
TORIA, by V. S. Mankovsky, 1971 - Local Press, London, 
Francis Daniel, 201 W. 89th St., New York, N.Y., 10024. 

TAPE RECORDINGS 
OPEN REEL TAPES. 71/2ips, Dolbyized releases from RCA, 
London, DG, Warner and others. Airline tapes, quad. Catalog 
and updates, $1. THE REEL SOCIETY, P.O. Box 9337-A, N. 
Hollywood, CA 91609. 9.9 

TAPE AND 
TAPE RECORDERS 

CUSTOMIZED TAPES, Jazz, Big -Band. Over 900 standard 
tracks. 80 minute cassettes or 8 -tracks, $8.00. Open reel, 
$10.00, catalog $1.00 (refundable). Tapes Unlimited Box 
163 Portsmouth RI 02871 T.F. 

BLANK TAPE SALE 
MAXELL RECORDING PRODUCTS Lowest prices on complete brie of Maxells 
qualify products write or can for prices 

TDK SA -C60 S2 18 Ampex Grandmaster -C60 St 50 
TDK SA -c90 2 99 Ampex Grandmaster -C90 2.69 
TDK AD -C90 2 43 BASF Studio or CRO'-C90 2 49 
Scotch Master I -C90 2 79 BASF Prof óC90 2 79 
Scotch Master II or IITC90 3.24 BASF Prof n or In C-90 2 89 

Minimum order 12 pieces Al tapes can be assorted PA add sales lax Ship- 
ping $250 per order Or write for complete catalog of 250 products 
412.283-8621 

Tape World. 220 Spring St Butler. PA 16001 

SAVE up to e0% SV MAIL on: SCOTCH. TOK, BASF, 
MAXELL, MEMOREX, CAPITOL MUSIC TAPE, CERTRON 

(over 180 different reel & cassette tapes to choose from); 
top brand recorders. America's largest collection of taping 
accessories, too. Same day service. FREE catalog. 

America's Recording Tape Specialists 

STaXiTONE 
1776a Columbia Rd., Washington, D.C. 20009 

(202)462-0800 

BARGAINS! RECORDS. TAPES: blank, prerecorded. Close- 
out prices! Catalog $1.00 (refundable). Tower, Box 12, Lewes, 
Del. 19958. 7-9 

FREE CATALOG. . CLASSICAL, Cassettes, Stereo -Dolby 
.. Quality Guaranteed ... Discounted ... Credit Cards 

Accepted. ..EKR Classics, GPO Box 1977AB, New York, NY 

10001. 

FREE PROFESSIONAL CASSETTE w/specs. Save direct -air- 
mail. Discover LARKSONG, Box 468F, Point Arena, CA 95468 

tf 

LOWEST PRICES ON MAXELL, BASF, TDK, FUJI TAPES!!! 

Send # 10 SASE for free catalog. All new, guaranteed!! Audio 
Unlimited, 401 Reynolds Circle # 12-E, San Jose, CA 95112 

5.9 

MAIL ORDER SPECIAL - 10 BASF Pro 2 or 3 - $26.50, 
10 Fuji FXIIC90 - $32.50. Continental USA shipping $3.00. 
Write or ca'; for home or car audio prices. Specializing in 
Systems of Bose, AR, Harman-Kardon, JVC, Sherwood. Gold- 
en Ear Audio, Inc., 16 East Patrick St., Frederick, MD 21701. 
(301)662.0244. 

MXR's 10 Band equalizer, Dynamic processor, Compander. 
Disc -washer products. Maxell tape discounted. N.A.B. AUDIO, 
Box 7, Ottawa, IL 61350. 4-9 

NAME -BRAND RECORDING TAPE, custom loaded. Avail- 
able in cassettes, reels, cartridges. Huge savings direct from 
manufacturer. Also low everyday prices on Maxell, TDK, 
Ampex, Scotch, BASF, etc. New catalogue now available. 
MJS, 2514 Seaboard Ave., San Jose, CA 95131. (408) 262- 
8793. 

OLDIES ON OPEN REEL TAPE. Rock n' Roll songs by their 
year of release, Free Brochure. Rock n' Reel Rental, 38 Fair - 
land Dr., Wethersfield, CT 06109. 1 1 7 

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER 

Box 43058 Washington, D.C. 20012. USA, APO, FPO 5-9 

TDK, MAXELL, MEMOREX, BASF, cassettes, reels 8 -tracks. 
Lowest prices. New, Guaranteed. FREE CATALOG S&S Audio, 
P.O. Box 94485, Schaumburg, IL 60194 TF 

VIENNESE LIGHT MUSIC SOCIETY - Waltzes, Polkas, 
Overtures on imported Dolby cassettes. Most non -Schwann. 
K.C. Company, Box 793, Augusta, Maine 04330. 7.9 

MUSICAL INSTRUMENTS 
UP TO 60% DISCOUNT. Name brand instruments. Catalog 
Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704. TF 

BUSINESS 
OPPORTUNITIES 

Beat the Races! "Lifetime Income Frame Racing -flats, 
trots." Elias, Box 47AA, Brooklyn, New York 11219 

BUSINESS OPPORTUNITIES Businessman helps mail-order 
beginners and opportunity -seekers make Big -Money. For re- 

port send $2.00 to Mr. Walton, 317 E. 67th St., New York, 

N.Y. 10021. 5.9 

CABLE FM BROADCAST STATION. Unique no investment/ 
experience business makes money! Others work for you! Free 

Details "CAFM," Box 130-N4, Paradise, CA 95969 

CAMPUS REPRESENTATIVES - Earn big money as a QSI 

Campus Rep! For info. contact QUADRAPHONIC STUDIOS 
INTERNATIONAL, 4151 Emerson St., Skokie, IL 60076. 

CAMPUS REPS - High Performance Loudspeakers, Box 

18009, Seattle, WN 98118 TF 

EARN $500.00/THOUSAND IMMEDIATELY STUFFING 

ENVELOPES! FREE DETAILS: MONTEREY PLACE P.O. Box 

33147 -Cl; Coon Rapids, Minn. 55433. 4.9 

HOW TO MAKE MONEY playing POKER - Details: $2.00. 
Reid, 535 W. End, Dept. A-4, New York, N.Y. 10024 
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BUSINESS 
OPPORTUNITIES 

$600/THOUSAND PROFIT!!! Guaranteed Earnings, stuffing 
envelopes, RX, DGWING, Box 311, Novato, California 94947 

SIMPLE -X RUBBER STAMP PRESSES. Hydraulic Operated. 
Electrically Heated, Sizes 5"x8". 8"x12", 10"x15". Starting 
Outfits. Order for Presses. Supplies Shipped Day Received. 

Send $2.00 for Catalog and Brochure. Custom Manufactur- 
ing, Box 211 -PS, Springfield, MO 65801. 4-9 

Want money? Hate hard work? Lazy way to big money. 

Cleaver plan $2.00 (Refundable) Noble, Box 10033, Houston, 
TX. 77206. 

91200.00 MONTHLY Correcting Pupils' Lessons!!! Start 
Immediately. Free Report. Send self-addressed stamped 
envelope. Home, Box 92O1-SLTL, San Diego, CA 92109. 

$500 STUFFING envelopes. Free Supplies. Send self ad- 

dressed stamped envelope, Bradford, Box # 505, Sun Valley, 

Idaho 83353 

HELP WANTED 

AUSTRALIA-NEW ZEALAND WANT YOU!! 50,000 Jobs! 

Big Pay! Reports $2.00. AUSTCO, Box 2069-K, La Puente, CA 

91746 1-0 

OVERSEAS JOBS - Now hiring all Occupations. High pay. 

Transportation. Computerized Reports, $2.00 
TRANSWORLD, International Airport, Box 90802-K, Los An- 

geles 90009 TF 

118 RADIO-TV Jobs... Stations hiring nationwide! Free details: 
"Job Leads," 1680 -PH Vine Hollywood, CA 90028 

SERVICES 

ALL SPEAKERS REPAIRED 
FAST SPEAKER RECONING SERVICE ON ALL TYPES OF 

TRANSDUCERS, FACTORY AUTHORIZED SERVICE FOR JBL, 

ALTEC. CETEC AND ELECTRO -VOICE, ESS. DEALERS 

DISCOUNTS AVAILABLE. ANTECH LABS, INC. 8144 BIG 

BEND ST. LOUIS, MISSOURI 63119 (314) 962.565 

CUSTOM RECORDING SERVICE, Tapes, discs, and cas- 
settes. Stereo and mono. Live and copies. Editing. Masters 
and pressings. High quality at reasonable rates. Joseph 
Giovanelli, Audio -Tech Laboratories, 2819 Newkirk Ave., 

Brooklyn, N.Y. IN9-7134 TF 

JBL SPEAKER WARRANTY STATION- RCI, 8550 2nd Ave- 

nue, Silver Spring, Md. 20910. Mail orders Welcome. 

MCINTOSH MI -2, K-107, MI -200, Marantz 7C rack mt. pan- 
el, 88 tube cover, JBL SE -460, & any McIntosh, Marantz 
(tube), or JBL electronics literature. Tube pre -amps & amps 
manufactured by Acrosound. Brooks, Brociner, Fairchild, 
Grommes, Langevin, Leak & Rodgers, as well as promo. liter- 
ature, owner & Les Gueydan, P.O. Box 455, Metairie. La. 
70004. 

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 TF 

TAPE: Artist/live tape enthusiast. Rejoice! You've wanted 
quality copies of your special 1-7 ips Stereo 4 track reels and 
cassettes for yourself, friends -producers, but have one 
machine. Use Revox-Tandberg-DBXII-Doby B w/caltone 304 
min. editing extra (40C /min) $18 minimum service charge. 
Adams, 110-66 St., Westmont, IL 60559 

SERVICES MISCELLANEOUS 

STYLUS RE -TIPPING 

FIRST IN COUNTRY 
SHIBATA hp in place of spherical 
or elliptical improves the stylus 
response -worn records sound better too! 
PRMFS 

ti 

$5500 
reruma 

1, ,e132 CO ee0.0 4.1 teaeSsel, Ave 
08520 

MISCELLANEOUS 

ADVANCED TITLES/DEGREES, Ministers, Honorary Doc- 

torates, other Services available. Omnidenominational. Free 

Details. Acquarian Church, 432-D PCH, Hermosa Beach, Cali- 

fornia 90254. TF 

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts, 

equipment, stereo, industrial, educational. Amazing values! 

Fascinating items unavailable in stores or catalogs anywhere! 

Unusual FREE catalog. ETCO.O08, Box 762, Plattsburgh, 

N.Y. 12901 TF 

J -E -E -P-S ... !! $59.301 I CARS I l $33.50 I I I 

450,000 ITEMS' l I I GOVERNMENT SURPLUS' 
MOST COMPREHENSIVE DIRECTORY AVAILABLE tells how, 

where to buy!' ' I YOUR AREA' I l $2.001 I I 

MONEYBACK GUARANTEE' I "Government Information 
Services," Department SA -3, Box 99249, San Francisco, Cali- 

fornia 94109. 

UNLIMITED FUNDS available, any amount or purpose. Send 
$1 refundable, to Mr. Walton, 317 E. 67th St., New York, N.Y. 
10021. 5-9 

YELLOW PAGES OF AUDIO-$3.95 
Sourcebook to 1,100 periodicals. 250 books, 7,500 products! 
Future Publications, 137 Valley Park S. Bethlehem, PA 18018 

1.9 

50 DIFF. OLD U.S. Stamps between 1861 and 1939 $1.00. 
Ed Roush, 423 Shepard, Mansfield, OH 44907. tf 

RADIO PROGRAMS 
CATALOGS. Broadcasts, soundtracks. Personalities of Thir- 
ties, Forties. Box 225, New York, N.Y. 10028. TF 

GOLDEN AGE RADIO. Your best source for radio, tapes - 
reels or cassettes. Box 25215 -DA, Portland, OR 97225. 7-9 

RENT RADIO SHOWS: Make your own copies or lust listen. 
Great way to build your collection reasonably. Catalog $1 
refundable. OTR Rental, Box 1146, Livermore. Ca. 94550 TF 

VINTAGE RADIO: Lowest rates, post free. Traders welcome. 
Also trading for comics, films, pulps, etc., video tapes, too. 
SIGNALS, Box 5063, Sta. E. Edmonton, Alta., CANADA. 3-9 

YESTERDAYS RADIO ON TAPE. Reels -Cassettes. Quality 
Sound. Reliable Service. Giant catalog $1.00 refundable with 
first order. ADVENTURES, Box 4822-A, Inglewood, California 
90302. TF 

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 TF 

Sound System 
Engineering 
by Don and Carolyn Davis 

A new, completely up-to-date book discussing 
audio systems as a whole. The decibel nota- 
tion system, loudspeaker directivity and 
coverage, the acoustic enviornment, design- 
ing for acoustic gain, and interfacing the elec- 
trical and acoustical systems are reviewed. 
Circuit levels, grounding and shielding, ser- 
vicing cable, useful wiring concepts, impe- 
dance matching, fundamentals of time delay, 

and proofing the installed system are explained in 
depth. The authors discuss equalizing the sound system, 

instrumentation, sample design application, and specifications. The 
many appendices give symbols and abbreviations, recommended in- 
stallation practices, priority systems, definitions of terms, test ques- 
tions and answers, and other valuable reference information. 

AUDIO Book & Learning Systems Div. 
401 N. Broad St. 
Philadelphia, Pa. 19108 

Enclosed is check for $19.95. Send me, postage prepaid, 
Sound System Engineering. 

NAME 

ADDRESS 

CITY/STATE/ZIP 

AmericanRadioHistory.Com



4 -head cassette 
recording is here. 
(i) Erase head (2) Record head (3) Playback head (4) Your head 

Give us your head, we'll supply the other 
three. You'll end up getting exactly what you want 
on tape. The first time. Because our new A-300 
3 -head cassette deck lets you hear your recording 
while it's being made. 

The A-300 gives you full frequency 
response when monitoring. Our Dolby* NR 
circuit lets you record encoded and monitor 
decoded so you hear exactly what you have 
on tape. And each head is designed to do 
only its own job. You'll get the best audio 
results in each mode. 

To give you some creative flexibility, the 
A-300 lets you mix mic and line inputs. There's 
memory rewind for fast program location. Output 
level controls for easy level matching. A remov- 
able cassette compartment ld for easier head 
cleaning and demagnetizing. And a price tag 
considerably smaller than you'd expect for all this. 

So let's put our 
heads -ogether. And get 
it right the first time. See 
your TEAC dealer for a 
hands -xi demonstration 
of the A-300. For our new 
brochure write TEAC, 

7733 Telegraph Road, 
Montebello, CA90640. 

A-300 

dag 

*Dolby is a trademark of Dolby Laberaories. 

TEAC® 
AmericanRadioHistory.Com



Po ,er.V/ith d stortion so low it's inaudible.That's not sur- 
pri>ng. is Technics. Look at the chart.That's Technics too. 
Su -pris ngly giood performance that comes as no surprise. 

Stereo 
Rceerve 

Mir F MS Power Per 
Chanieiinto 8 Ohms 
fron- 2 )Hz- 20kHz 

Total Harmonic 
Distortion at 

Rated Power (Max) 

FM 

Sensitivity 
Stereo-5OdB' 

phono S/N 
(IOmVIHFA) 

SA -10..X. 330 watts 0.03% 36 2 dBt 97dB 

580_ .25 watts C.04% 36.2dBf 95dB 

SA -70Q .0) watts C.04% 362dBf 95dB 
Sg-6CC 7)watts C 04% 37 2dBf 90dB 
SF -50G 55 watts 0 04% 37 2 dBt 90dB 

'IH= 7E ndarc 

Cif cetrse, ypu expect the unexpected from Technics, and 
w th Acoustic Control that's just what you get. With the low - 
beast switch znd the bass control, you can add more punch 
to bass ns:riments.While the treble high -boost switch 
b- ng cut the brilliance in both vocals and instrumentals. 

StiL. Acoustic Control is just one of many reasons to 
b.ry a -echn cs receiver. Clean and stable amplification, even 
u -der :he most demanding dynamic conditions, is another. 
Espe:dly slice each Technics receiver has direct coupling, 
crns=rvatively rated power supply capacitors, current mirror 
loadit and single -packaged matched dual transistors. 

To avoid dapping and maintain dynamic range, you'll want 
tz keep an eye on what your ears can hear. And with our 
h:igh e accura:e power meters, you can. LED's provide 
peak power indication with extremely fast attack time. 

POWER LE.E). wing 

ºR it. 70 b W a..3 09 M W3 O.. D W/9E3 o 31 na un oe ,f ] o»70 Ro aoo 

Fct outstanding performance on FM, ever from an over- 
c-owded band or a marginal signal, every Technics receiver 
zas Nase Lccked Loop IC's, flat -group delay filters and a 

'requiency -esponse that's both flat and wide. 
A_cition any of Technics five receivers. If their big power 

`nd k:le d;s:ortion don't surprise you, their LED meters and 
Acoustic Control will. Cabinetry is simulated woodgrain. 

Techniçs 

Only 5 receivers combine big power, 
little distortion, LED meters and Acoustic Control. 
Technics makes them all. 

'technics 

FM 88. .98 y 9i, 
416 

. .,,. .EWmo WOE wo mc 
108 MM; 

".. n.nnn daa..0 nun u nu n u.. 

Enter No. 50 on Reader Service Card 

AmericanRadioHistory.Com


