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phase ph distortion, plus substantially better 
stability with four double tuned phase 
linear ceramic filters and four monolithic 
IC's in the IF section. 
6 -stage limiters 
The IF section includes 6 -stage limiter 
circuits. Used in conjunction with 
differential amplifiers in monolithic IC's, 
noise interference is completely elimin - 
ated with a signal to noise ratio of 75dB. 

Exclusive Phase Lock Loop (PLL) IC 
circuitry in the TX -9100 multiplex section 
Developed and used for the first time by 
Pioneer, the Phase Lock Loop (PLL) 
circuit is actually an electronic 
servomechanism. It maintains continuous 
and precise phasing between the pilot 
signal and the subcarrier, supplying 
optimum channel separation. Completely 
drift free, no alignment is ever required. 

The PLL cannot be affected by 
humidity or temperature since there are no 
coils or capacitors to be detuned. This 
provides complete stability and reliability. 
New pulse noise suppressor in the TX -9100 
operates with computer control 
This circuit operates automatically when 
it is switched on. It effectively blocks 
radiated noise from airplane and auto 
ignition systems, neon and traffic lights, 
etc. It does not interfere with frequency 
response and stereo separation. Whether 
the signal is weak or strong, this automatic 
'brain' decides when the PNS gate circuit 
is to operate. 
Unique muting control 
A 2 -position variable muting control uses 
electronic switching as well as reed relay 
switching. This eliminates interstation 
noise and the popping noise of 
tuning and detuning. 

Complete command with a wide variety 
of controls 
Whether it's for AM, FM or headset output 
levels, Pioneer provides greater operating 
precision with three independently 
operated output level controls. A headset 
may be used without a following power 
amplifier. Precision tuning is achieved 
with the aid of signal strength and tuning 
meters. 

AM section highlights IC's 
The entire AM section, following the front 
end, is a unitized IC. A monolithic IC 
replaces 84 individual components plus a 
ceramic filter. By using a differential amp 
circuit and a balanced mixing circuit, 
there are better spurious characteristics 
and special AGC amplification. 
Great specs for great performance 

TX -9100 TX -8100 

FM Sensitivity (IHF) 1.5uV 1.8uV 
Selectivity 90dB 80dB 
Capture Ratio 1dB 1dB 
S/N Ratio 75dB 70dB 
Image Rejection 110dB 100dB 
Stereo Separation 40dB 40dB 
Distortion (THD) 

Mono 0.2% 0.2% 
Stereo 0.3% 0.4% 

Spurious Response 110dB 100dB 

TX -7100 

1.9uv 
60dB 

1dB 
70dB 
85d B 

40dB 

0.2% 
0.4% 

100dB 

The Amplifiers: SA -9100, 
SA -8100, SA -7100 
Two separate power supplies utilize 
30,000 uF total capacitance 
You read it right. The power supply in 
the SA -9100 uses a total capacitance of 
30,000 uF. 15,000 uF each for the balanced 
positive and negative power supplies. This 
completely eclipses anything now 
available in integrated amplifiers. This 
super high capacitance results in an 
absolutely pure DC voltage supply. There's 
constant DC voltage regulation regardless 

Two 15,000uF power supplies 
eclipse anything now available 

in integrated amplifiers. 
of line voltage changes and signal input. 
Even at extremely low frequencies there's 
stable power output, excellent transient 
response and minimum distortion - only 
0.1% at any frequency between 
20-20,000Hz for 60 watts output per 
channel. 

These positive and negative power 
supplies provide absolute stability in all 
stages, even in the equalizer amp and 
proceeding to the control and power 
amps. Therefore, the signal lines become 
zero potential to completely eliminate the 
usual (and annoying) click noise of 
operating controls and switches. 

Stability is increased even further by 
the differential amplifier used in the first 
stages of the equalizer and control 
amplifiers (also the power amp.) 100% DC 
negative feedback supplies excellent 
stability and transient response; it also 
eliminates distortion. To further increase 

Interior view. SA -9100 
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The time has come to 
completely re-evaluate 
the standard you now 
use to judge high 
fidelity performance. 
With this new line of tuners and amplifiers, 
Pioneer presents many ingenious 
innovations in circuitry that are being used 
for the first time. However, this 
exclusiveness is only secondary. While 
each new circuit can be considered 
revolutionary by itself, what is even more 
important is that their combined 
capabilities achieve precision and 
performance heretofore unattainable. 

The Tuners: TX -9100, 
TX -8100, TX -7100 
FM front end - an engineering triumph 
-he 'eight of soph stication, the TX -9100's 
stabñized, drift -free front end replaces 
printd circuit boards with completely 
metallized construction. The same used in 
high precision communications equipment. 

Employing three dual gate MOS FET's 
and a buffer circuit in the local oscillator, 

there's exc ptionally hich gain with 
extremely Ic w noise. Two tuned RF stages 
with a 5 -gang variable tuning capacitor 
contribute to the highes: selectivity (90dB) 
and astonis1ing FM sensitivity (1.5uVr. 
The excluswe use of a heavy gauge d e 
cast aluminum housing assures uncainy 
stability. 
IF section - the epitome of 
advanced research 
In the pursi it of excellence, significart new 
IF section Technology was developed The 
result is optimt.m selectivity with min mum 

TX -9100 interior view. 
Chrome plated shielded front end 

housing and multiplex section. 
Exclusive heavy gauge die cast aluminum 

housing assures uncanny stability. 
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HIGH RDELITY: "... The 
performance of the SA -9100 
is so eaoepticnal and the 
many eras in the way of 
switching options, and so 
on, so eminertly useful, 
that we find it the most 
exciting piece of audio 
hardwa-e we've yet tested 
from this comaany." 

STEREO REVIEW:"... The 
-X-9100 unequivocally 
outperforms anything we 
have tested up to this time." 

Riew 
ECXut%/E/'-T TEST 'EFCQRTS 

. uiìeqvivocally 
outPerformrs anything 

we have tested 
up to this time." 
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Ccmplete reprints aveilit2le upo t request. 

HI-FI STEREO BUYERS' 
GUIDE: ',The SA -9100) is a 
powerhouse of sound level, 
performance and features. 
Works Ike something the 
chief engineer had built 
for his own use." 

"The Pioneer TX -9100 
AM/FM stereo tuner offers 
notably excellent perform- 
ance and sound quality." 

eee- 47 di, 

AUDIO: "Yoi can't buy 
better audib e performance 
than is achievable with 
Pioneer's rew TX -9100 
(AM -FM stereo tuner) at 
any price." 

STEREO REVIEW: "This 
(SA -9101) is an essentially 
distortionless,, bug -free, 
and powerful amplifier with 
exceptional flexiail ty... 
A highly complex a -ray of 
electronic circuitry has 
peen packaged into a 
consumer product of 
relatively modest price 
w thout a trace o' `haywire' 
or slipshod assembly. It 
almost seems a pity to hide 
imernal workmanship." 
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stabilization, special electronic regulator 
circuits are used. Transient response is 
also improved with a superb damping 
factor of 70. 

The unique equalizer amplifier 
To make certain that extraneous signals 
do not interfere with the input signal, the 
equalizer amp is totally enclosed and 
sealed to shield it against leakage. 

There's also extra assurance of 
precision with special low noise metal 
film resistors and styrol capacitors. Both 
are manufactured under continuous 
computer control to highest laboratory 
test equipment tolerances: -±1% for 
resistors; ±2% for capacitors. Until now 
such precision has been unheard of in 
hi-fi equipment. Deviation from the ideal 
RIAA curve is only ±0.2dB. 

Since a direct -coupled SEPP 
complementary circuit is used in the 
equalizer amplifier, virtually any dynamic 
phono cartridge can be accommodated 
without overloading or distortion. For 
example, with 2.5 mV sensitivity, the 
overload at 1 KHz is an unbelievable 
250mV, and 1200mV at 10KHz! 

Twin stepped tone controls. 

The power amplifier 
To sustain the ultra sophistication of the 
equalizer and control amp sections, the 
power amp has a direct -coupled pure 
complementary SEPP circuit, double 
differential amplifiers and two constant 
current loads. The combined effect is the 
achievement of wide power frequency 
range and excellent transient response. 
100% negative DC feedback is 
supplemented by 66dB dynamic negative 
feedback for minimum distortion and 
absolute stability. The pre and power 
amps can be used independently with a 
separation switch. 
Exclusive direct -coupling in all stages 
Until now direct -coupling has been used 
only with the power amplifier. Pioneer 
takes it a dramatic step further in the 
SA -9100 and SA -8100. Direct -coupling in 
all stages from the equalizer amp to the 
control amp to the power amp. More 
effective? Absolutely. It achieves the 
finest transient response, wider dynamic 
range, THD and IM distortion of only 
0.04% (1 watt). It's an incredible 
achievement. 

a, 
4 

Main Control Curves 
(Sub set at Flat) 

Sub Control Curves 
(Main set at Flat) 

Excellent frequency response curves frorr 
0% negative DC feedback butler amp & twin tone contro 

The control amplifier: Twin stepped tone 
controls custom tailor your listening. 
Now you can make the most critical bass 
and treble adjustments with supreme ease. 
In fact, there are 5,929 tonal combinations 
to suit your listening room acoustics and 
to compare or compensate for component 
frequency response. 

On the SA -9100 and SA -8100 four 
tone controls (two for bass, two for treble) 
make 2dB (2.5dB with SA -8100) step 
adjustments for the entire audio spectrum. 
Working together with the tone controls is 
a buffer amplifier with 100% negative DC 
feedback. The main bass control governs 
± 10 dB at 100 Hz; the sub -bass, ± 6dB at 
50 Hz. The main treble control governs 
±10 dB at 10KHz and the sub -treble, 
± 6dB at 20 KHz. This, plus the tone 
defeat control (described in the next 
paragraph) makes the SA -9100 the most 
exciting -to -use amplifier that has ever 
powered any hi-fi system. 

New tone defeat switch 
Because of the extremely wide variety 
(5,929) of frequency adjustments made 
possible by the twin tone controls, the 
tone defeat switch adds extra flexibility. 
Adjusting the tone controls to your 
satisfaction, you can flip the tone defeat 
switch. Bass and treble responses 
instantly become flat. When it is switched 
off you return to the original tone control 
settings. 

Level set, volume 
and loudness 
contour controls 
adjust to listening 
preference 
Three controls 
working together 
adjust to any degree 
of loudness. The 
level set control is 
the primary volume 
control. Its maximum 
loudness setting 
is OdB. 
Successive settings 
of -15dB and -30dB 
result in lower gain. 
Once the desired 
volume is obtained, 
the volume control 
is used for fine 
adjustments within 
the given 

range. While the loudness contour boosts 
bass and treble, it may also be used 
with the level set control. The 
more advanced the position 
of the level set control, the 
lower the effective range of 
the loudness contour. 
The original and positive 
speaker protector circuit 
Since the signal is fed 
directly to the speakers 
because of direct -coupling, an automatic 
electronic trigger relay system is 
incorporated into the power amplifier. 
This protects the speakers against 
damage from DC leakage which can also 
cause distortion. It also prevents short 
circuits in the power transistors. 
Maximum convenience for program 
source selection 
While there is a multiple function rotary 
switch for microphone, phono 2 and two 
auxiliaries, Pioneer has included an 

Convenient program source 
selection switch & control lever. 

CO PIONEER 
when you want something better 

additional convenience. A separate flip 
type lever control for instant switching 
between the more widely used tuner and 
phono 1 and any other single program 
source. Incidentally, both switches are 
shielded to protect the input against 
undesirable extraneous signal pickups. 

Two-way tape duplicating and monitoring 
There are two separate flip type switches 
on the front panel of the SA -9100 for 
tape -to-tape duplicating and monitoring. 
Two tape decks can be connected for 
recording, playback and duplicating in 
either direction, with simultaneous 
monitoring. 

Level controls for phono 2, aux 2 

In order to match the level of various 
inputs, individual level controls are 
provided for phono 2 and aux 2. 

Speaker B control 
This special control helps in the use of two 
pairs of speaker systems of different 
efficiencies. There is no sacrifice of 
damping or distortion when switching from 
orie pair to the other. 

Impedance selector for phono 2 

An easy -to -use switch allows you to 
employ any phono cartridge input 
(25K, 50K, 100K ohms). 

Two -position high & low filters 
The low filter switch on the SA -9100 and 
SA -8100 has subsonic (below 8Hz) and 
30Hz positions. The high filter switch has 
12KHz and 8KHz positions. 

Maximum versatility in program sources 
SA -9100 SA -8100 SA -7100 

Inputs 
Tape monitor-S/N 2-90dB 2-90dB 2-90dB 
Phono-S/N 2-80dB 2-80dB 2-80dB 
Auxiliary-S/N 2-90dB 2-90dB 2-90dB 
Microphone-S/N 2-70dB 2-70dB 1-70dB 
Tuner-S/N 1-90dB 1-90dB 1-90dB 

Outputs 
Speakers 3 2 2 

Headsets 1 1 1 

Tape Rec. 2 2 2 

Consistent power for every requirement 
RMS power RMS @ 8 ohms 
both channels both channels 
driven driven @ 1KHz 
20-20KHz 

SA -9100 60+60 watts 
SA -8100 40+40 watts 
SA -7100 20+20 watts 

65+65 watts 
44+44 watts 
22+22 watts 

RMS @ 4 ohms 
single channel 
driven @ 1KHz 

100+100 watts 
60+60 watts 
36+36 watts 

This new lineup of Pioneer tuners and 
amplifiers is unquestionably the most 
advanced available today. Yet despite 
this overwhelming sophistication, they're 
sensibly priced. 

See your Pioneer dealer. He'll show 
you how this series of fine instruments 
can outperform any units in their price 
range. All prices include walnut cabinets. 
SA -9100-$449.95; SA -8100-$349.95; 
SA -7100-$249.95 
TX -9100-$349.95; TX -8100-$249.95; 
TX -7100-$199.95 
While not discussed here, Pioneer is also 
introducing the SA -5200 stereo amplifier 
and the TX -6200 stereo tuner for high 
quality hi-fi on a low budget. Only $139.95 
each, with walnut cabinet. 

U.S. Pioneer Electronics Corp., 
75 Oxford Drive, Moonachie, 
New Jersey 07074 

West: 13300 S. Estrella, Los Angeles 
90248 / Midwest: 1500 Greenleaf, Elk 
Grove Village, III. 60007 / Canada: S. H. 
Parker Co. 

Check No. 24 on Reader Service Card 
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That line of dirt was scooped up 
from deep within the record's 
grooves by . Some "record clean- 
ers" only push record dirt and de- 
bris around. Not 1. Others (the 
silicone based ones) gloss over the 
surface and hide the dirt left behind. 
Again, not . That's because is 
chemically formulated to solubi- 
lize all con-aminants which affect 
your records surface. Then the line 
of dust, along with all other particu- 
late matter, is removed from your 
record through capillary action onto 
our brush fiber with- 
out leaving a trace 
of residue (or a trace 
of dust) behind. 
Send 250 and a 
self-addressed, 
stamped envelope 
for our Technical 
Bulletin "Clean 
Records and 
Chetnistry", to 
find out what's 
happening to your 
records today. 

, tinkker%ï 
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"COMPLIMENTS OF A FRIEND" 

Anonymity is fine. Sometimes. 
But when a company like ours has been a 

leader in its field for 37 years, one begins 
to wonder whether being anonymous is all 
that good for business. So, after mulling it 
over, we've decided to shoot for a little 
visibility among you who have known the 
products we sell (Garrard turntables, 
BIC Venturi speakers, to name two) but not 
our company name. 

British Industries Co. will henceforth 
be known as BIC INTERNATIONAL (pronounce 
it "bee eye see"please, not "bic") and will be 
identified by this logo. 

We hasten to add that while we believe it 
is good business to change our name, we don't 
intend to change our ways. 

We will continue to be innovators in the 
component field. We will continue to empha- 
size honesty, fair dealing, and all those 
other business virtues that mean so much 
when you're laying out several hundred 
dollars for a piece of equipment. 

So remember us. BIC INTERNATIONAL. The 
name stands for more today than ever in our 
history. And as the man said, "you ain't seen 
nothin' yet." 
BI C INTERNATIONAL WESTBURY, N. Y. 11590 A DIVISION OF AVNET INC. 
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Audioclinic 

Record Changer and 
Turntable Issue 

Joe Lesley explains the "in- 
tricate ballet" that goes on 
under the platter of a changer. 

Magnetic Cartridge Preampli- 
fier-A construction project 
from overseas by Alan Ogilvie 

Special Music Feature-Rag- 
time On Record Plus all the 
regular columns and equip- 
ment reviews 

Electrostatics for Headphones 

Headphone 
Distribution 
Nºtwork 

About the cover: This month our 
editorial focus is on headphones, 
as shown by our artist's render- 
ing. Len Feldman tells how you 
can spin your own headphone 
network all around the house, 
and Jacob Turner discusses the 
electrostatic headphone principle. 

Joseph Giovanelli 

Input Noise and Phono Cartridges 
Q. How can any cartridge be instru- 

mental in lowering the input noise from 
the first stage of a modern transistorized 
amplifier?-Steven Heinisch, Prior Lake, 
Minnesota 

A. The first stage of a phonograph 
preamplifier, either tube or transistor, 
generates noise. If its input is not 
connected to anything, this noise will 
be high. When the input is shorted, 
noise will be reduced to some minimum 
value. A cartridge, when connected to 
the input, acts more or less like a short 
circuit and thus reduces to a minimum 
any noise generated by the first stage. 
The lower the inductance of the car- 
tridge, the more it will act like a short. 

Note 
With the November issue I began my 

19th year with AUDIO. I have managed 
to do this without missing a single in- 
stallment. 

This seems a fitting time to say 
just a few words. 

I have noticed in some letters that 
readers are very much surprised that I 
answer every letter, even though the 
material was not used in the column. 
While this is a time-consuming task, 
I believe that this is a better way to 
perform this service than to answer only 
those questions which appear to be of 
sufficient general interest as to be 
printed in "Audioclinic." To aid me 
in this work, I would really appreciate 
it if each correspondent would send 
in a stamped, self-addressed envelope. 
When you think about it a minute, you 
can see that the time required to make 
out numerous envelopes leaves less 
time to answer your letters. 

Another way in which you can help 
me serve you better is if you could 
place your return address on your 
letter. When this is not done, I have 
to check with the original envelope 
or, where there is one, your own 
stamped, self-addressed envelope. 
Again, I suppose this does not sound 
like much when it comes to one letter, 
but all of this does add up when we 
are speaking about hundreds of letters. 

One of the most common questions 
I receive deals with product selection 
and evaluation. Such questions would 
perhaps be in the form of a list of 
specific products, and I might be asked 
to say which ones are the best ones. 
So much of product selection and 

4 

evaluation is subjective. Yes, we can 
measure an amplifier and know that 
it has less distortion than another 
one, but our measurements just don't 
tell all the story. We are all too often 
influenced by things such as the 
appearance of the equipment; or 
perhaps we don't like the way the 
tone controls work. Maybe we might 
not like the physical layout of the 
controls. Loudspeakers offer their own 
kind of problems. No matter what we 
do, we have really not yet brought 
the concert hall into our living room. 
We are asking a small piece of paper, 
or perhaps a few small pieces of paper 
to attempt to reproduce all of the 
complexities of today's stereo and 
quadraphonic recordings. With all of 
our scientific know-how, loudspeaker 
manufacturing is still an art. We can 
make all kinds of measurements on 
speakers, but these measurements do 
not tell us the complete story. We 
simply have to listen to a loudspeaker 
to see if the sound it produces fits 
our own, private feelings as to what 
constitutes good sound. 

While I realize very well that there 
are those who will completely disagree 
with my views on this matter, I can only 
say that I really believe it is completely 
unfair of me to impose my own sub- 
jective feelings on any one else. 

The only answer I can give to any 
one who wishes to know what he should 
buy is to listen to the equipment to 
see if he likes it. If you can't listen to 
certain items because they are not 
stocked by your dealer, you probably 
should not consider them. Would any 
one buy a television set without seeing 
it? Would any one buy an automobile 
without having first taken a test drive? 
I think that buying audio equipment is 
much the same thing. It can very often 
be a major investment, and should be 
handled like the auto or TY set. 

About all I can saying in closing 
is that I will look forward to whatever 
questions arise during the coming 
year. No one should ever feel that a 
question is "silly." I ask more questions 
than I answer, and I can say that there 
are more bad answers than "silly" 
questions. 

If you have a problem or question on audio, 
write to Mr. Joseph Giovanelli, at AUDIO, 
134 North Thirteenth Street, Philadelphia, 
Pa. 19107. All letters are answered. Please 

enclose a stamped self-addressed envelope. 

AUDIO MAY 1974 

www.americanradiohistory.comAmericanRadioHistory.Com



Instead of talking about 
a cassette deck with 3 heads 

we make one. 
The RS -279 -JS. 

It has an HPFTM monitor head. So every 
recording you make will be as sharp and clean 
as it should be. That's recording insurance. The 
kind of insurance that great specs alone can't 
give. Only a monitor head can. 

The monitor is more important in cassette 
than it ever was in reel-to-reel. Because the 
cassette can drag or jam without warning. And 
it's prone to recording overload. Which can ruin 
a potentially great recording if it isn't detected. 

The RS-279US also has many other desirable 
design and convenience features. Like a dual 
motor system. With a DC motor for the reel - 
table -drive and our exclusive direct drive DC 
motor for the capstan. Adjustable Dolby*. 
Switchable bias for Cr02 tapes. Solenoid - 
operated function controls. Locking pause. 
Memory rewind. And Auto -Stop. 

Check No. 42 on Reader Service Card 

And the specs are just what you'd expect from 
a deck with those credentials. The signal-to- 
noise ratio is better than 59dB. Frequency 
response is from 20-16,000 Hz. And wow and 
flutter are less than 0.10% . 

The RS-279US has the hallmarks of a great 
cassette deck. Plus one that puts it ahead of 
other decks. Our patented HPF" monitor head. 

The concept is simple. The execution is 
precise. The performance is outstanding. 
The name is Technics. 

*Dolby is a trademark of Dolby Laboratories Inc 

200 PARK AVE., NEW YORK, N.Y. 10017 
FOR YOUR NEAREST AUTHORIZED 
TECHNICS DEALER, CALL TOLL FREE 
800 447-4700. IN ILLINOIS, 800 322-4400. 

clinics 
by Panasonic 

: L 
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There is a distinct difference between 
tape equipment mass-produced by a con- 
sumer manufacturer and tape equipment 
built by a professional audio manufacturer. 
At Crown International this distinct differ- 
ence involves five things: over -engineer- 
ing, rugged construction, hand -crafting, 
exhaustive testing and conservative rating. 
After 26 years, Crown is the only remain- 
ing original U.S. tape equipment manufac- 
turer still marketing professional quality 
to discerning audiophiles. 

The Crown tape equipment line is 
designed for audio pros who make their 
living by recording, to whom an equipment 
failure at a taping session means money 
out the window. After four years, when 
many hi-fi models are traded in, Crown 
decks still produce recordings with truer 
fidelity than most new hi-fi decks. No 
wonder Crowns enjoy such high resale 
va lue. 

At Crown, each active electronic 
component, each circuit module and each 
completed unit is tested from every angle. 
A tape deck undergoes over 100 hours 
cumulative testing. Finally, each unit is 
accompanied by its individual hand entered 
proof -of -performance report. 

For free product data on Crown 
professional monaural, stereo and quad- 
raphonic tape decks and players, write 
Crown, Box 1000, Elkhart, Indiana, 46514. 

O crown 

Tape Guide 
Herman Burstein 

Radio Interference 
Q. I own a KLH model 11W stereo 

module and a Sony 105 tape recorder. 
When I tried to copy records, I found 
that I was picking up shortwave broad- 
casts from a `gypsy" cab office down 
the street. My cable assembly was two 
phono plugs to one phono jack y - 
adapter to a mini -jack input/phono 
plug output adapter to a miniplug 
cable. I also pick up radio broadcasts 
when I listen to the tape recorder with 
headphones, using a stereo phone jack 
to a miniplug adapter., but I only seem 
to pick it up off the external speaker 
jack, not the monitor jack. If there is 
a not too technically complicated way of 
filtering out the broadcasts it would 
be a great help.-Fred M. Schiller, 
Brooklyn, N.Y. 

A. Your type of problem often 
presents a great deal of difficulty, 
particularly when the interfering signal 
is strong. The usual simple solution is 
to introduce a small capacitor, of a 
few pFd, between input and ground at 
the first amplification stage. If this is 
beyond your ability, you should consult 
your audio dealer as to whether he 
has some kind of trap or filter that can 
be used between your tape recorder 
and the rest of your audio system. If 
he does, try to get it on a trial basis 
in case it doesn't work. 

I strongly suggest that you eliminate 
your complicated system of plugs, 
jacks, adapters, and cables; use instead 
one simple cable between the tape 
deck and the receiver. And use as short 
a cable as possible. Rectification of 
the undesired signal may be occurring 
as the result of imperfect contacts 
among your plugs, jacks, etc. 

Hook-up for TV 
Q. After recording from my RCA port- 

able black and white TV, I get a terrible 
buzz when playing back the tape. My TV 
has no outlets in the back for a tape 
recorder. I've tried putting my micro- 
phone farther away from the TV, but this 
hasn't helped too much. Could you give 
me some advice on what to do to reduce 
this buzz?-Elizabeth Kaponya, Brigh- 
ton, Massachusetts 

A. Perhaps you can reduce the TV 
buzz by carefully adjusting the fine 
tuning knob after you select a station. 
Adjust the knob for minimum buzz with 
an acceptable picture. It may also be 

that your microphone is particularly 
sensitive in the range of the buzz fre- 
quency and exaggerates this frequency. 
You may get less buzz-and doubtless 
you will get better overall sound-if 
you do not feed your tape recorder 
through a microphone in order to re- 
cord TV sound. Instead, connect your 
tape recorder directly to the TV. One 
way is to connect a cable from the two 
speaker leads of the TV to the high- 
level input of your tape recorder. Such 
cables are sold in audio stores. One end 
comes with alligator clips for connection 
to the speaker's leads; the other end 
has a plug for connection to your tape 
recorder. The preferable but more 
difficult way of making the connection 
is to place the TV side of the cable 
across the hot and ground terminals of 
your TV set's volume control. However, 
unless your TV has an isolating power 
transformer, do not use the second form 
of connection. In fact, unless your TV 
has such a transformer, the first type 
of connection I described may also 
present a shock danger; this depends 
on whether either speaker lead is 

grounded; if neither lead is grounded, 
there is no danger. 

Reducing Hiss 
Q. I have been using a Sony TC -355 

deck for quite a while for echo effects 
on guitar. Is there some type of filter I 
could build or buy to stop hiss or fried 
eggs noise when treble boost is applied 
during playback? How long would you 
recommend using a tape?-Francis Miller, 
Duluth, Minnesota 

A. Your first question is somewhat 
contradictory, because treble boost 
accentuates the hiss you want to reduce. 
If your concern is with noise generated 
by the tape recorder system, rather than 
by other components, you should in- 
vestigate the Dolby B noise reduction 
system. The life span of a tape depends 
on its quality. Generally, a tape of good 
quality should be serviceable for several 
hundred plays, and quite possibly for 
1,000 or even more. 

If you have a problem or question on tape 

recording, write to Mr. Herman Burstein at 
AUDIO, 134 North Thirteenth Street, 
Philadelphia, Pa. 19107. All letters are 

answered. Please enclose a stamped, self- 

addressed envelope. 

Made Only in America 
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Set your speakers tree! 
Your amplifier is probably too 
weak to break the chains that 
bind your speakers. An under- 
powered amplifier will lock your 
stereo system into clipping 
during low frequency passages 
or on musical peaks, forcing you 
down to a less Than realistic 
listening level. 

The key to the 
solution is a 
high-powered 
amplifier, 

specifically, the Phase Linear 
400. Listen to Julian Hirsch of 
Stereo Review: "Anyone using a 
low efficiency speaker system 
with an amplifier in the 30 to 50 
watt class cannot approach a 
realistic listening level without 
severe clipping." 

The Phase Linear 400 will 
unlock music you never dreamed 
existed in your favorite records. 
How long has .t been since you've 
had a dream fulfilled? Listen to 
the Phase Linear 400 at 
your dealer's soon. 

Phase Linear 400 
4£lo watts RMS direct coupled solid 
state stereo power amplifier. 

Advanced design heat sink provides 
protective cooling. 

_TYPICAL 
4'HARMONIC OR 

1 M. DISTORTION, S 

YPICAL 50 WATT 
AMPLIFIER PHASE LINEAR 500 

0 100 150 
P[+WER, PER CHANNEL 

G7EATER POWER PROVIDES 
h/PROVED SOJND REPRODUCTION 

WAITS 

SPECIFICATIONS 

POWER-Greater than 200 watts/ 
channel RMS both channels 
driven into 8 ohms. Power at 
clipping typically 250 watts/channel 
into 8 ohms and 400 watts/channel 
RMS into 4 ohms. 

HARMONIC OR I.M. DISTORTION 
-Less than .25%; typically less 
than .05%. 

PROTECTION- Patented 
protection circuit monitors output 
voltage and current, shuts down 
amplifier instantly if safe operating 
levels are exceeded. 

HUM AND NOISE-Better than 
100 db below 200 watts. 

STABILITY-Absclutely stable with 
all speaker loads including 
electrostatic units. 

WARRANTY-Three years, parts 
and labor for normal use. 

PRICE-$499.00 Cabinet: $37.00 

P 22' < Zy i1 400 
THE POWERFUL DIFFERENCE 

PHASE LINEAR CORPORATION, P.O. BOX 549, EDMONDS, WASHINGTON 98020 

Check No. 23 on Reader Service Card 
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Behind The Scenes 
Bert Whyte 

T HAS BEEN almost a year since the 
"universal" or "everything" re- 
ceivers arrived on the quadraphonic 

scene. These units, with their facilities 
for handling CD -4, SQ, and QS re- 
cordings, brought some sense of order 
to the muddled world of quadraphonic 
sound. 

At this point in time there still are 
those who wish that this whole thing 
would just dry up and blow away. 
Still others have been hoping that by 
this time one of the competing systems 
would have been chosen as the industry 
standard. I'm afraid all this is just 
wishful thinking. With the June Con- 
sumer Electronics Show looming on 
the horizon, there is every indication 
that the present state of co -existence 
between the three quadraphonic disc 
systems will continue. There have been 
technical advances this past year which 
we will surely see in a new generation 
of four -channel receivers. The most 
speculation is centered on whether 
these new universal receivers will 
incorporate the new IC chips that have 
been specially developed by the 
proponents of CD -4, SQ, and QS. If 
most of the new units have the full 
complement of chips, it is easy to 
predict that in the ensuing months, 
quadraphonic sound will take a quan- 
tum jump forward in popularity. If 
the units do not have the chips, the 
progress of four -channel sound will 
continue at its present pace. 

Why are the IC chips so important? 
Because with rare exceptions, few hi- 
fi dealers, and even fewer consumers 
have ever heard the CD -4, SQ, and 
QS disc formats with optimum 
quality! Startling statement? Not 
really. It is all a matter of the dictates 
of economy and marketing policies of 
the manufacturers of quadraphonic 
receivers. The receiver market is 
fiercely competitive in all price levels. 
As these units become ever larger, 
more complex, and more difficult and 
costly to manufacture, there are just 
so many features and facilities at 
certain levels of quality that can be 
incorporated into a receiver before 
the manufacturer prices himself out 
of the market. Thus, depending on the 
particular manufacturer, priorities 
must be assigned to the CD -4, SQ, 
and QS formats. Obviously, the people 

at JVC and Technics/Panasonic can be 
expected to concentrate on the CD -4 
system, Sansui on the QS system, and 
Sony on SQ. The other receiver manu- 
facturers have had to take a long hard 
look at the overall quadraphonic scene 
and make some educated guesses on 
which disc system they should focus 
their attention. As long as the manu- 
facturers have to use discrete com- 
ponents in their disc circuitry, some 
compromises in the efficiency of these 
circuits is to be expected. Now, don't 
get me wrong! For 'the most part, 
quadraphonic receivers are well made 
and represent a helluva good buy. For 
the average user of a universal unit, 
disc playback through the decoders 
and the demodulators is quite satis- 
factory. For the more knowledgeable 
audiophiles, and the nit -picky purist 
types, more sophisticated quadraphonic 
circuitry is desirable. 

Dealers can't be expected to carry 
every line of universal receivers, so we 
get situations with many variables. 
For example, depending on the brands 
the dealer stocks, you could get a 
pretty good demonstration of the CD -4 
system, but less than adequate repre- 
sentation of the SQ and QS systems. 
And conversely, good demos on SQ 
and QS, but not very satisfactory CD -4 
demonstration. And on and on and 
on... 

When I stated earlier that the use of 
discrete components in disc circuitry 
meant some compromises, I meant, of 
course, that there was a cost element 
involved. It is entirely possible to build 
optimum CD -4, SQ, and QS circuits 
into a four -channel receiver. The cost 
is so prohibitive, however, that 
usually two of the disc circuits have to 
be considerably simplified, with sub- 
sequent degradation of playback quality 
in those areas. The cost of the IC 
chips for CD -4, SQ, and QS should be 
low enough so that they could reason- 
ably be expected to show up in most 
of the new generation of quadraphonic 
receivers. Furthermore, these IC chips 
will have a standard level of quality 
and efficiency of decoding and de- 
modulating. The Sansui chip will offer 
the excellent separation of their 
Variomatrix circuit. The SQ chip will 
incorporate full logic and wave - 
matching along with Variblend, which 

is a sort of interchannel "bleeding" 
of signals to compensate for imaging 
problems with center channel soloists. 
There are some radical new advances 
in the CD -4 chip which I will detail 
shortly. 

Leaving the quadraphonic receivers 
for the moment, the IC chips are of 
great importance to the manufacturers 
of high quality pre -amplifiers. With 
all due respect to the receiver people, 
even if their particular four -channel 
disc circuit is of good quality, their 
associated phono pre -amp circuitry is 
not low enough in noise and distortion 
and in other parameters to satisfy the 
requirements of the kind of audio 
purists who purchase separate pre- 
amplifiers. With the new IC chips, 
the high quality pre -amps are assured 
of optimum decoding and demodu- 
lating, without compromising any of 
the traditional standards of quality. 

As it stands now, on the threshold of 
the June CES, the most sophisticated 
circuitry for SQ playback is to be 
found in the Lafayette LR -4000 
receiver, which offers full logic and 
wave -matching, and in the separate 
"add-on" Lafayette SQ-W decoder, 
which adds the Variblend improvement 
to the logic/wave-matching. Thus in 
terms of discrete components, the SQ-W 
is the equivalent of the SQ LT3 IC 
chip. I have been using one of these 
SQ-W decoders for some time now, 
and it does a really excellent job. On 
surround style quadraphonic music .. . 

with equal amplitude in front and 
rear . . . channel separation is well 
maintained and the "pumping" action 
of the earlier logic circuits has been 
virtually eliminated. Combined with my 
high quality playback system, the SQ-W 
affords a degree of resolution and 
quadraphonic imaging that makes 
four -channel music in this format 
newly interesting. As noted earlier, 
few dealers and fewer consumers have 
any idea that the SQ format has such 
potential and is capable of such high 
quality playback. 

Unfortunately, I have not had a 
chance to try out the new Sansui 
Variomatrix. I would suggest to the 
Sansui people that when their IC 
chip is available, it be incorporated 
in an "add-on" unit, for those who 
have separate pre-amplifier/amplifier 
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Technology must be 
confirmed by perfori, 

ece 
Here are the judgments 
of the most respected critics and 
reviewers on the BOSE 901 

"I urge that you listen for yourself. I think you 
will have to agree that Bose has, in a single giant 
step, produced one of the finest speaker systems 
ever made." 
AMERICAN RECORD GUIDE 

"... If your response to it is like ours, you'll be re- 
luctant to turn it off and go to bed." 
Norman Eisenberg, 
HIGH FIDELITY 

". . . I must say that I have never heard a speaker 
system in my own home which could surpass, or 
even equal, the Bose 901 for overall `realism' of 
sound." 
Hirsch -Houk Laboratories 
STEREO REVIEW 

"The Bose have replaced forever our bulky studio 
speakers with compact, handsome units. The only 
trouble is -- our studio is beginning to look like a 

living room!" 
DOWNBEAT 

"To hear a thunderous "low C" organ pedal ..., or 
a clean, weighty impact of a bass drum is truly im- 
pressive . . . There is no doubt that the much 
abused and overworked term "break -through" ap- 
plies to the Bose 901 and its bold new concepts." 
Bert Whyte 
AUDIO 

"But these speakers provide a quality which is not 
to be matched." 
STEREO & HI FI TIMES 

"The 901 is very possibly the only speaker to date 
to actually pour forth in true concert hall fashion." 
HI-FI BUYER'S GUIDE 

"After a time trial measured in months rather than 
weeks, this one can definitely proclaim Bose is best, 
big or small, high or low." 
Irving Kolodin 
SATURDAY REVIEW 

Now the Bose 901 Series II Di. 
Speaker does everything its pred 
more. We invite you to comps. 
conventional speaker, and hear the di. 
yourself. 

For information on the BOSE 901 SERIES Il, 
501 SERIES II Direct/Reflecting® speakers, and 
other BOSE products, circle your reader service 
card or write us at Dept. A3. 

BOSE 90/ sERiEsa 
THE MOUNTAIN, FRAMINGHAM, MA. 01701 

Check No. 8 on Reader Service Card 
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Wolver in cheap/ clothing. 

Design charlatans around the world have found a lucrative business 
in selling spurious replacement styli. And because Shure phono 
cartridges are asked for by more knowledgeable hi-fi enthusiasts 
than any other cartridges, our styli seem to be imitated more than 
any others. Now, flattery notwithstanding, Shure design engineers 
see red when they see these impostors, because they know that 

the performance of your Shure car- 
tridge absolutely depends upon the 
genuine Shure stylus assembly - so 
to protect your investment and to in- 
sure the original performance of your 
Shure cartridge, insist on the real 
thing: Look for the name SHURE on 
the stylus grip (as shown in the photo, 
left) and the words, "This Stereo 
Dynetic" stylus is precision manufac- 
tured by Shure Brothers Inc." on the 
box. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, III. 60204 
In Canada: A. C. Simmonds & Sons Limited 

systems. I have heard the Variomatrix 
chip at a professional demonstration, 
and its performance certainly bolsters 
the claim of close to 20 dB of sepa- 
ration. 

While certain circuitry is basic to 
CD -4 demodulators, various engineers 
have different ideas and approaches 
to the CD -4 functions. This is mainly 
in the area of the carrier signals. Thus, 
in the Panasonic demodulator which 
was given to me in Japan, there is a 
separate left and right carrier ad- 
justment, with so-called "radar" lights 
which go on when the levels are correct. 
Some other CD -4 units use just a 
single potentiometer for carrier ad- 
justment, while others have a pre-set 
carrier level, with no pots at all to 
adjust. It should be noted that because 
there are a number of different type 
CD -4 phono cartridges on the market, 
that with the "add-on" demodulators 
and with those built into receivers, 
some combinations seem to be more 
compatible and work better than others. 
I had one cartridge/demodulator set- 
up that resulted in a complete phase 
reversal! Here again, I doubt that many 
dealers or the public have heard the 
kind of quality possible with the best 
CD -4 facilities. In spite of this, the 
new CD -4 chip from Lou Dorren's 
QSI company will afford CD -4 play- 
back considerably improved over my 
discrete component demodulator. The 
QSI chip will have as much as 40 dB 
limiting ahead of the phase -lock loop, 
resulting in a very pure FM signal 
with no AM present. There is a high 
speed muting circuit which operates 
within 15/20 milliseconds, if there is 

momentary loss of carrier, and changes 
the quadraphonic presentation to four - 
channel monophonic. As soon as the 
carrier is restored, it reverts to the 
quadraphonic mode. In CD -4 cutting, 
the burnishing angle has been changed, 
and along with the 35 -degree back 
angle now used, the stylus now presents 
a more chisel edge to the lacquer with 
less carrier erase. Thus, the carrier 
can now be used over all the full 
range of record diameter cutting, which 
of course solves the timing problem. 
This is borne out with an RCA re- 
cording of the Philadelphia Orchestra 
with Ormandy conducting a suite from 
Tchaikovsky's Swan Lake ballet. I 

checked out the first side as just a 
few seconds short of 27 minutes, all 
with no attenuation of level or bass. 

It is obvious that the new IC chips 
for the CD -4, SQ, and QS disc systems 
will really put quadraphonic sound 
on the map. One can but hope that 
they really will make their debut at 
the June CES. 

AUDIO MAY 1974 Check No. 36 on Reader Service Card 

www.americanradiohistory.comAmericanRadioHistory.Com



This year 
only 1200 

perfectionists 
will satisfy 

their pursuit 
for excellence. 

The new Ferrograph Super Seven takes its place 
alongside the finest high fidelity components 
in the world. Admittedly, it's not for everyone. 
Just the limited few who are able to recognize 
and appreciate its unexcelled capability for pro- 
fessional performance in the home. 

The Super Seven achieves 
new heights in innovative 
tape recording with more 
than thirty advanced features 
including: 

Exclusive variable speed 
wind and rewind -101/2 -inch 
reels -3 speeds: 17/8, 33/4, 71/2 

ips or 33/4, 71/2, 15 ips-Dolby 
B (on request with either 
speed configuration)-pro- 
fessional electronic editing- 

instant slur -free starts in record/playback-bias 
adjustment on front deck-pushbutton tape/ 
source comparison - bias reading and tape track 
transfer. 

The choice of professional broadcasters 
and musical perfectionists the world over, 

Ferrograph Super Seven is 
not merely the best of its 
kind-it's the only one of 
its kind. 

A visit to your Ferro - 
graph dealer will convince 
you. Or write to: Elpa Mar- 
keting Industries, Inc., 
New Hyde Park, New York 
11040 / 7301 East Evans 
Road, Scottsdale, Arizona 
85260. 

New Super Seven Ferrograph 
Total versatility with tape. 
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What's New in Audio 
Kenwood Automatic Turntable 

Model KP -5022 features a fully auto- 
matic servo -controlled direct -drive sys- 
tem with an 8 -pole brushless d.c. 
servo motor directly coupled to the 
center of the turntable, providing ac- 
curate rotation (} 3% with separate 
control knobs) at speeds of 331/2 and 
45 rpm. An elliptical cross-section, 
statically balanced, tubular tone arm 
reduces mechanical resonance to in- 
audible levels and prevents IM dis- 
tortion. The cartridge shell is fully 
adjustable for precise stylus -to -record 
angle, said to assure optimum channel 
separation for both stereo and CD -4 
discs. Also included is a direct -reading 
stylus balance gauge (0-4 grams), pre- 
cisely calibrated anti -skating adjust- 
ment, stylus lamp gauge, automatic 
indexing of 7-, 10-, and 12 -in. discs, 
repeat play, automatic arm return, and 
stroboscope speed adjustment. The 
KP -5022 measures 19 in. W x 63/4 in. 
H x 132/3 in D and weighs 19.8 lbs. A 
$299.95 price tag includes base and 
dust cover. 

Check No. 60 on Reader Service Card 

Literature 
AUDIO contributing editor Herman 

Burstein has authored a new book titled 
Practical Advice on Everything Related 
to Recording. A question -and -answer 
format is used in an organized and 
alphabetical manner. Sections include: 
Accessories, Basics, Connections, Distor- 
tion, Equalization and many more. The 
chock-full reference volume is avail- 
able for $8.95. Specify No. 681 when 
ordering from Tab Books, Blue Ridge 
Summit, PA 17214. 

The Japanese Radio, Record and Tape 
Player Schematic Servicing Manual is 
a complete sourcebook containing 
schematics, drawings, alignment info 
and service tips on a multitude of 
Japanese -import multiband radios, 
record and tape players, and auto 
stereo units. Major brands are covered 
along with a full list of names and 
parts location addresses. Hardbound, 
$7.95; paperback, $4.95. Tab Books, 
Blue Ridge Summit, PA 17214. 

DuKane Corporation offers a 16-pg. 
booklet titled, "Sound Systems." The 
pamphlet gives basic data for the design 
of sound reinforcement systems. In- 
cluded are flow diagrams and line 
drawings of actual components, ele- 
mentary to complex, and a checklist 
to aid in assembling data necessary for 
construction of a sound system. Price: 
$1.50. Request Form 9310-B from 
DuKane Corp., 2900 DuKane Dr., St. 
Charles, IL 60174. 

Stereo/Quad Hi-Fi Principles & Projects 
for the Audio Experimenter is a 2 -part 
book. Part One is a discussion of the 
principles of stereo and 4 -channel 
equipment illustrating simple projects 
to demonstrate the concepts in action. 
Part Two covers do-it-yourself pro- 
jects from amps to preamps to speakers 
and more for the audiophile interested 
in high quality components at rea- 
sonable prices. Hardbound, $7.95; 
paperback, $4.95 from Tab Books, 
Blue Ridge Summit, PA 17214. 

TDK "Guide to Cassettes," a free 48-pg. 
booklet, covers terminology, care of 
cassettes, routine maintenance of re- 
cording equipment, descriptions of 
TDK's full line of cassettes, and sug- 
gestions on selecting the best cassette 
for various types of recordings. Avail- 
able from TDK dealers, or write TDK 
Electronics, 23-73 48th St., Long Island 
City, N.Y. 11103. 

Tangent Template has made available 
a free short form catalog. Pictured and 
described is their comprehensive line 
of user designed templates for printed 
circuit design and drafting. Also in- 
cluded is a postage paid order card. 

Check No. 61 on Free Information Card 

Bulletin #231 from Grayhill describes 
their 61 different types of solid state 
relays. Included are control method, 
control voltages and currents, load 
voltages and currents, package size and 
termination. A helpful guide and 
stylized part numbering system aid in 
selection of the proper relay for a 
specific application. 

Check No. 62 on Free Information Card 

Nortronics' 32 -page updated Recorder 
Care Manual is now available. The 
publication features detailed informa- 
tion on the principles of magnetic 
recording, magnetic heads, and main- 
tenance operations. Also included in 
the illustrated booklet are a bibliog- 
raphy for further reference materials 
and a 7-pg. catalog of Nortronics re- 
corder care products. 

Check No. 40 on Free Information Card 

Win Labs Turntable 

The Lab I utilizes dual synchronous 
drive motors to produce highly ac- 
curate speed. Idlers and belts which 
can be a source of rumble and flutter 
have been eliminated. The S-shaped 
tone arm is low mass, hand -polished 
and kiln -cured wood which is viscous 
damped and statically balanced by 
means of a variable counterweight. 
Chemical damping is used in both 
vertical aid lateral movements of the 
arm resulting in discouragement of 
lateral thrust, which eliminates the need 
for leveling the turntable, and groove - 
skipping. A white light indicates that 
the power is on and a red one serves as a 
warning that the record has stopped 
and the arm should be lifted. Speed 
accuracy is ± 0.1%; wow and flutter, 
less than 0.1%; rumble, -70 dB. 

Check No. 64 on Free Information Card 
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I niroducing a 
small miracle 

Miracles, even small ones, are hard to believe. We know. 
When we first introduced our small 404 speaker some years ago, 

believers were hard to find. lbday, our credibility is really being 
challenged. The new XT -6 is so good that even the people who know 
ADC's "small box, big sound" achievements find it incredible. 

But it's true. This book -sized bantam outperforms anything its size. 
And rivals enclosures many times its size and price. 

How do we do it? With a unique combination of cone structure, 
magnet force and coil configuration, for one thing; they interact to let 
a small woofer pump out a staggering amount of bass. Handle as much 
power as any standard -sized room requires. And keep distortion at a 
minimum. 

Granted, the XT -6 has its limitations. Tt won't shake timbers. And 
it won't project massive sound into huge rooms. But in typical apartments, 
the ADC XT -6, at under $60, gives you more sound per dollar than any 
other bookshelf speaker on the market. 

The specifications will confirm the technical capabilities of the XT -6. 
But we suggest you go to your dealer and listen... Even if you don't 
believe in miracles, the XT -6 will give you something to think about. 

AUDIO DYNAMICS CCRPC <A K)N 
Pickett District Road, New !Alford, C 

XT -6 SPECIFICATIONS 

NOMINAL IMPEDANCE: 
RESPONSE: 

HIGH FREQUENCY 
DRIVER: 

LOW FREQUENCY 
DRIVER: 

CROSSOVER 
FREQUENCY: 

HIGH FREQUENCY 
LEVEL CONTROL: 

ENCLOSURE: 

POWER 
REQUIREMENTS: 

PRICE: 

6 ohms 
45Hz to 20 KHz ± 3dB in average listening 
room. 
2'z" viscous impregnated cone tweeter 
with 1' º" Dia. effective radiating surface. 
6" with high compliance, soft suspension 
and viscous coated cone. 

2000Hz Nominal. 
When in "treble down" condition tweeter 
level is pivoted from the crossover point to 
approximately 3dB down at 10kHz. 

Walnut finish air -tight cabinet 12'3,is"H x 
77s"W x 8, z"D. Filled with sound absorbent 
material. 

10 watts RMS power output per channel. 
$ 58.00 

XT -6 SPEAKERS 
he insider's choice. 
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Edward Tatnall Canby 

DON'T KNOW about the rest of you, 
but things quadraphonic are crys- 
tallizing in my mind. About time. 

People have been blowing hot and cold 
on this subject for years now, and still 
there is confusion all over, indecision 
out among the fans. Now all these 
momentous threats occur, with the 
implication that super luxuries like 
this ought to be banned, or something, 
as part of the energy crisis. Is quad- 
raphonic a super luxury? There's a 
spectre that dies hard. Too many people 
still cling to the simplistic thought that 
four is four times too many. Well, if 
this is your thought, then let's also get 
rid of the Four B's, Beethoven, Brahms, 
Bach and the Beatles. Superfluous. 
Especially for those who never did like 
them. 

In times of incipient trouble, some- 
body is always going to say that ART 
is expendable and let's do it quick. No 
frills please, just more gas. The fact is, 
though, that in times of really serious 
trouble such things have a curious way 
of coming into their own. The modern 
record biz began in the Great Depres- 
sion-for me, at least, since that's when 
I started buying up discs, one by one as 
I could. There was Myra Hess, the 
pianist, playing to thousands in London 
in the middle of WW II bombing. And 
the sensible WW II conviction in Amer- 
ica was that this time around Beethoven 
and Wagner, though German, should 
NOT be suppressed. All this is not mere 
sentiment. It goes deeper; it is a feeling 
that one must desperately hang onto 

the fruits of a thousand years of human 
upbuilding, just at a time when those 
fruits are most in danger; a curious 
sense, even among people who don't 
know the difference, that suddenly 
music and its allied arts are more power- 
ful, more real, more needed 

But quadraphonic? If music itself is 
needed in the home, and given im- 
portance, then quadraphonic is a part 
of it. A luxury, if you will, of the sort 
that becomes more cherished as things 
wax more difficult. You may gather 
that I assume quadraphonic to be inte- 
grated into the very substance of home 
listening. It will be! It should be. The 
more troubles we run into, the more 
ingenious will be our solutions to the 
problems of making it widely available. 

You can understand, then, why- 
whammo!-what was once merely a 
hunch with me has crystallized into an 
overpowering conviction via recent 
developments. It needs to be said. A 
sort of much -delayed bombshell, which 
has been largely overlooked in the 
midst of all the revolutionary develop- 
ment. And will those Dyna people in 
Philadelphia laugh. They've been say- 
ing it for years. 

The greatest single sales factor in the 
present quadraphonic market could be 
the four-way decoder as applied to 
standard stereo discs. 

I am not speaking of quadraphonic 
discs, of course. They are better, what- 
ever system. But they are also fewer. 
and will be for a time. What we have 
with us right now is STANDARD 

STEREO, in one of the greatest accumu- 
lations of recorded human intelligence 
ever assembled. All of it built up in a 
scant 16 years or so. Unbelievable. We 
need more than a passive "also -play" 
compatibility for these millions. We 
have it. 

Look in Schwann. I've mislaid 
Schwann's annual statistics, always 
fascinating reading, and I don't re- 
member whether it's now 60,000 LP 
items available, a large proportion in 
stereo, or maybe a mere 30,000. No one 
person is going to play or own all of 
these. But plenty of people jump to a 
horrendous non sequitur: who needs 
'em? It does NOT follow that we need 
a mere handful of recordings! Your 
handful? My handful? Here is the very 
meaning, you see, of the term library. 
In recordings it is a monumental library 
of availability, like Macy's the World's 
largest store for everybody, or the Sears 
catalogue, or the Library of Congress. 
And what about the library at Alex- 
andria in Egypt, back in classical times? 
It was destroyed, and with it vast 
quantities of the human legacy. Who is 
to say which parts were more important 
than others? 

Whoa, Canby, you are starting to 
de -rail. But let's not de -rail. 

I return to my point-the quadra- 
phonic decoder of standard stereo 
records is the most important link 
between what has been done and what 
will be done. It is the first thing to 
consider, today, if you have any sort 
of accumulated library of stereo records 
and tapes of your own or plan to build 
one out of present available largesse. 

The trouble is, you see, almost every- 
body has been putting this last, not 
first. "Composer circuits!" An extra 
quadraphonic filip, so you can compose 
your own on the side, out of your old 
records. How many engineers have 
realized the enormous transition im- 
portance of this very item? I suspect 
not even the big matrix boys, who have 
been so engrossed in their phases and 
quadratures and vectors that I do believe 
they have forgotten all about the lowly 
stereo disc in all its millions. More 
power to 'em-that is their business. 
But let's not let it happen to us, who- 
ever we may be. 

What has happened, more or less 
willy nilly (i.e. by sheer purposeful 
accident), is that these same matrix 
engineers have stumbled unintentionally 
on a bonanza and it's working better 
and better every week. (You have no 
idea. We reviewers and such are a few 
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We Earned Our Top -Rating 
The Fairfax FX-300 was recently top -rated 

over 20 leading medium-priced speakers by one of the most respected 
consumer reporting organizations in the world. 

That's something money can't buy! Like any of the nationally advertised brands 
we topped, we could make all sorts of claims and super -claims for Fairfax 

speakers, including a number of SPEAKER FIRSTS we have to our credit. We could 
follow the pack and excerpt reviews or we could spend 

lots of money to buy endorsements. 
However, at Fairfax, our money goes into the speaker. And we think you will 
agree with "The Report Money Can't Buy"-the investment is well worth it. 

But in order for you to agree that the FX-300 is the most accurate sounding 
speaker (rated at 8 ohms with a minimum of seven watts RMS required) 

you will have to listen to ours and compare it to theirs-any of the 20 other 
speakers we topped and then some. 

Visit your nearest audio dealer and ask to hear the Fairfax FX-300, and compare it 
to any other speaker in its price range-even some costing considerably more. 

If your dealer is not a Franchised Fairfax Dealer, have him contact us 
and we will send him a pair of FX-300 speakers for your evaluation-at our expense. 
Only Fairfax has the confidence in their product, and your 

FAIRFAX judgment, to make such an offer. 

FAIRFAX INDUSTRIES, INC., 
900 Passaic Avenue, East Newark, New Jersey 

Distributed in Canada exclusively by 
Omnimedia Corporation Ltd., Lachine, Quebec 

THE SUPER -SOUND 
LINE 

Check No. 16 on Reader Service Card 
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steps ahead.) This is a fundamental 
improvement in stereo reproduction, 
after the fact. Not merely a heighten- 
ing of the fi, like, say, the ever -useful 
reissue of older records remastered for 
better sound and better surfaces, or the 
acquisition of improved playback equip- 
ment. The fundamental part is that now, 
with four speakers and amplifiers, we 
are able to place some of the ambient, 
reverberant sound of a stereo record 
selectively away from the direct frontal 
sound, into a back space where it pro- 
vides new sorts of listening, a basic 
improvement in stereo impact from the 
same old discs. And what a superb 
difference this can make at best! Or 
even at average. It has been getting 
better and better, too, with more so- 
phistication in the decoding. Decoding, 
remember, of standard records, not 
quadraphonics. Now we have reached 
the point of an explosive payoff. 

We must be realistic and understand 
that without the enormous and in- 
tensely competitive research on actual 
quadraphonic sound, we never could 
have had the present advanced genera- 
tion of decoding. The engineers could 
not have evolved the idea to its current 
sophistication except under duress. It 
has happened. And now is the time to 
rejoice. 

Well, then, am I obliquely referring 
to all the various quadraphonic systems 
for playing stereo discs through four 
speakers? Well, yes, in a way. But I 
might as well say it: For me there is a 
definite hierarchy, and here is the in- 
spiration for my present piece. You may 
take this from me as an honest and 
thoroughly tested personal ear reaction. 
The latest and best SQ decoding, the 
"three -chip" SQ-with-logic that is just 
now getting into marketable equipment 
is in this special respect ahead of all 
predecessors and in fact is something 
of a sheer miracle. It just has no right 
being as good as it is. It can't be! It is 
impossible! And yet, there the thing is, 
defying logic, sounding just superb. 

As Pepsi used to say, this SQ logic 
hits the spot. It resonates, speaking 
purely aesthetically, of course. It is so 
instantly right in the stereo listening 
(and I have been listening for some 
eight or nine months) that I still find 
myself marveling each time a new stereo 
disc blossoms out through its circuitry. 
Crazy, considering the well-known com- 
plexities and compromises that are in- 
volved in all matrix decoding. Too good 
to be true, but it is true. Not a flaw that 
I can hear. At least in my own rather 
wide listening. 

Note that the earlier and first SQ with 
logic was another story, full of all sorts 
of weird pseudo -effects of the very sort 

that its critics in other camps had ex- 
pected. I liked it, but those strange 
pumpings and flutterings and flyings- 
about of stereo sound? Interesting, 
psychedelic, and what -not; but they 
were still too obtrusive, too distracting. 
Not good. Now, all that is gone. How 
did they do it? None of my business. 

Why bother to buy quadraphonic 
discs, then? So simple. When they do 
appear, they are still better, a notice- 
able improvement in detail and order 
over the same music decoded from 
standard stereo. Don't think twice about 
that; buy quadraphonic discs by pref- 
erence, tapes too, whenever the content 
is what you want. If and when the two 
types are priced the same (as happened 
eventually in stereo), the choice will 
be academic, anyhow. The point I am 
making in no way runs down quadra- 
phonic itself, except that in my mind 
the BIG step is from standard stereo in 
two speakers to standard stereo decoded 
into four speakers, by SQ-or any other 
systems of equivalent sophistication. 

So go right out and acquire your 
quadraphonic equipment. Just be abso- 
lutely sure that you can satisfy your 
ear on standard stereo discs-check 
that FIRST. 

In the above perspective, you may 
now observe what may turn out to be 
a misjudgment, as of right now, in the 
CD -4 camp. Via CD -4 your stereo is 
also compatible, but you are mainly 
offered a type of passive four -channel 
playback, a sidewise or parallel stereo. 
The left stereo channel goes into both 
left speakers; front and back; same 
with the right side. 

Of course you can listen this way. 
It's OK. But you can do more. Note 
that there is here no selective rear 
ambience at all. (Even the original Dyna 
three -speaker system, throwing the 
difference signal into the back of the 
room, does more for you, if with less 
sophistication.) What you have is simply 
one stereo channel on each side of you, 
via two speakers for each channel. 
According to the inevitable laws of 
monocity, to make a word, you hear 
each channel as a vague virtual image 
between those two speakers, a flat 
radiator coming at you sidewise. Pleas- 
ant but not really much improvement. 

Note please, this is not a criticism of 
CD -4 in respect to its prime intention, 
quadraphonic reproduction of CD -4 
encoded discs. I'm still talking about 
the things you can do with the discs you 
already own, the stereo discs still avail- 
able (and not in quadraphonic) which 
you would like to hear, hopefully with 
improvements, on your four-way system. 
Can't say this too often. You should do 
the best you can for those records. 

You can see where my thoughts are 
moving. Suppose we do get to have 
quadraphonic equipment, as we surely 
will, which at a reasonable cost and 
complexity will handle every sort of 
quadraphonic disc and decode standard 
stereo to its best advantage too, all at 
the proverbial flick of the wrist. A 
reasonable proposition, what with new 
cartridges, mass-produced chip units for 
both quadraphonic systems, and in- 
creasing understanding of what the 
consumer needs in the way of simplicity. 
(Plenty!) It'll all happen. The real 
problem right now with the CD -4 system 
is not what you think. Not the technical 
problems in the CD -4 type of quadra- 
phonic. It is this: There just aren't 
enough CD -4 discs nor enough variety. 

If RCA thinks we classical people 
(I won't speak for pop) are going to live 
off the nuts in the Nutcracker Suite and 
similar pleasant but ovetbaked Phila- 
delphia chestnuts, they have a rethink 
coming. Nutcracker, my eye. Nice 
piece until you get tired of it. The SQ 
repertory in quadraphonic isn't by any 
means universal, but it goes out maybe 
100 times as far already. 

If it weren't for CD -4's Elektra/ 
Nonesuch/Warner/Kinney Parking Lots 
stuff (all one big conglomerate), we'd 
be in a serious CD -4 software pickle at 
this precise point. Another biggie, with 
marvelous stuff on hand, is apparently 
in the CD -4 future and just about in 
time. It's starvation. Available reper- 
tory! That's what is needed to put over 
CD -4. And to sell CD -4 equipment. 
Plus, as I say, competitively adequate 
circuitry for playing standard stereo 
discs. 

So let's everybody work to do a top- 
most job for standard stereo in fours. 
It is the transition hope for all of us, 
while fancier quadraphonic stuff builds 
repertory. It's easy, too, now that we 
see how. In another fifteen years, since 
most of stereo already comes from 3, 4, 
8, 16 or even 32 tracks in the masters, 
we'll no longer be able to tell much 
difference-we'll decode or demodulate 
everything we have, old, new, middle- 
aged, come what may. Meanwhile, all 
of an accident, CBS and SQ have shown 
us the way for the present quick 
moment. Others can match the SQ 
marvels if they have a mind to. If I 
guess right, they soon will. 

So, dealers, go out now and sell 
quadraphonic systems for stereo records. 
The new stereo bonanza. Just think. 
Millions of discs on hand, and every 
one wonderfully enhanced into four- 
way sound! P.S. You can also play 
quadraphonic discs to perfection. Wow! 
That's the angle, as I now see it. Æ 
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Hodel Pt 2217 

Audio engineers agree that the ultimate Preamp must have al/ the CONTROL flexibility 
of a patch panel... our new PE2217 has pushbutton -patching, plus 22 more MUST features ... 

All pushbuttons interlocked to prevent inadvertent program destruc- 
tion Discrete -octave equalization control of ten octaves on each 
channel, ±12db each octave Full -spectrum level control for each 
channel Automatic continuous monitoring by light -emitting -diodes for 
visual warning of overload in output circuits Light -emitting -diodes for 
visual zero -gain balancing on music, white noise or pink noise Push 
button selection of test -lites on or off Tape dubbing between two 
machines, with optional simultaneous equalizing and monitoring 
Double -dubbing into two recorders simultaneously Separate system - 
selection enables full use of all other functions during the tape dubbing 
operation Selection of either line or tape equalization Automatic 

sie 

equalizer -defeat when line or tape equalizer is not in use Front panel 
tape input-output jacks for easy 2nd or 3rd tape recorder hookup access 

Tape monitoring of either tape at any time Two stereo headphone 
jacks Mono selectors for left, right or both channels to both outputs 
Reverse -stereo mode Two low-level phono inputs Four independent 
phono preamps Six A/C outlets, 4 switched, 2 unswitched Electro- 
plated ferrous chassis -(eight sections)-provides optimum shielding 
to minimize magnetic field -coupling 

Single -point system ground connector 
minimizes ground -loops Regulated 
power supply. 

Check No. 9 on Reader Service Card 

$499.50 
includes walnut -grain 
cabinet, or rack -mount. 

Audio Frequency Equalizer... 

Guaranteed to enhance and improve 
any fine stereo system! 
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o This is the only piece of audio equipment 1 have ever 
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SPECIFICATIONS and SPECIAL FEATURES 
TOROIDAL and ferrite -core inductors, ten octave -bands per 
channel. 
FREQUENCY response: ± i/z db from 20-20, 480 Hz at 
zero setting. 
HARMONIC DISTORTION: Less than .1% THD @ 2 v., 
Typ: .05% @ 1 v. 

IM DISTORTION: Less than .1% @ 2 v., 
Typ: .05% @ 1 v. 

SIGNAL-TO-NOISE RATIO: Better than 90 db @ 2v. input. 
INPUT IMPEDANCE: Operable from any source 100K ohms 
or less- (any Hi-Fi Pre -amp. Receiver or Tape Recorder.) 
OUTPUT IMPEDANCE: Operable into 3K ohms or greater - (any Hi -F. Amp, Receiver or Tape Recorder.) 
CIRCUIT BOARDS: Military grade G-10 glass epoxy. 

RESISTORS: Low -noise selected carbon -film. 
RANGE: 12 db boost and 12 db cut, each octave. 

MASTER OUTPUT LEVEL: "Frequency -spectrum -level" 
controls for left and right channels, continuously variable 
18 db range, for unity gain compensation from minus 12 
db to plus 6 db. 

MAXIMUM OUTPUT SIGNAL: variable Master "frequency 
spectrum level" Controls allow adjustment of optimum 
output voltage for each channel, to exactly match ampli- 
fier capability, up to 7 v. 

SIZE: designed to coordinate with receivers, comes in- 
stalled in handsome walnut -grained wood receiver -size 
case, 51/i" x 18" x 11", or rack mount. 

WARRANTY: 2 -year parts and labor. 

$299.50 
includes walnut -grain 
cabinet, or rack -mount. 

FREE! 

M " 

---""'"! 

J.+ h 
The "Why's and How's of Equalization", 
an easy -to -understand explanation of the rela- 
tionship of acoustics to your environment. This 
8 -page booklet also contains complete specifi- 
cations, an editorial review of the 20-12 by J. 
Gordon Holt's Stereophile magazine, many 
unique ideas on "How the Equalizer can meas- 
urably enhance your listening pleasure," and 
"How typical room problems are eliminated by 
Equalization." 

am 
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Editor's Review 

L`ROM THE NUMBER of telephone calls, 
Iftend comments on our Reader's Service 

i a few readers would like to know 
out AUDIO'S equipment testing procedure, 

specifically why one piece of equipment 
.viewed and another isn't. 

Generally, the biggest single limiting factor 
.s space in the magazine. Consider, for example, 
a review where we really wring out a piece of 
equipment. This can take as much as five pages, 
and certainly no major piece of gear would take 
less than a full page with our current test meth- 
ods. What this means in that profiles of three 
items will take up at least eight or nine pages 
and possibly as much as 12 to 15. Because of the 
economics of magazine publishing, it is diffi- 
cult to devote much more space than this to 
profiles and still be able to publish feature 
articles and our regular columns. As a result, 
we were able to publish "only" 41 tests in our 
Equipment Profiles and Workbench sections 
last year. 

Now before you take me to task for not 
publishing reviews of a greater proportion of 
the products on the market, consider that AUDIO 

devotes more pages to reviews than any other 
comparable magazine. Consider too that many 
products remain in the market place for a 
number of years and that other products, even 
though newly introduced, can be considered as 
logical extensions of previous products, but 
incorporate enough design improvements to 
warrant a new model designation. 

But to return to the central question of why 
one particular unit than some other. The first 
way a certain model will enter the test program 
is when enough readers ask for a review that I 

feel we ought to go out and get that item in for 
test. A second way is when either I or a reviewer 
sees a piece of equipment that looks interesting 
at a press conference or in an advertisement or 
news release. Yet another way occurs when one 
or another company representative tips me off 
that a "new and exciting" item will be released 
shortly and offers the item for review. Surpris- 
ingly, there is a good consensus between these 
three major ways. Generally, what you readers 
feel is worthy of review is what we editors think 
interesting and what the manufacturers find 
exciting and worthy of review. 

Where does the equipment come from when 
it comes in for test? Almost always, it comes 
in from the manufacturer, with occasional units 

coming from a dealer. These are "loaners" and 
go back to the source when we've finished photo- 
graphing and testing the unit. Why don't we 
purchase them on the open market from ran- 
domly selected dealers? Because of the expense, 
mainly, but also because we can get early samples 
from the maker so that you won't have to wait 
six months or a year after the unit's introduction 
to see a review. The open -market value, inci- 
dentally, for the equipment reviewed in 1973 was 
roughly $25,000, and this doesn't include pay- 
ments to reviewers, photographers or shippers, 
whom we still have to pay. 

A few readers have expressed concern that 
this practice, standard with all consumer maga- 
zines save one, I believe, might open up our 
test bench to specially "hyped up" units. How- 
ever, we are pretty certain that this doesn't 
happen. 

Why? First, consider the position of the 
manufacturer. While he is naturally desirous of 
the best possible review for his baby, it is much 
easier and better for him to recall or change a 

product design than it would be for him to regain 
the reputation lost if he were caught sending in 
a "ringer." The product might be the result of a 

year's work, but a reputation is won from a 

grudging public and critical reviewers and lasts 
a lifetime. 

While it certainly is theoretically possible 
for a firm to hype up one, six or even 20 units 
to send to reviewers, it really wouldn't have 
the desired effect because there are too many 
audiophiles knowledgeable enough to catch any 
major difference from specified performance, 
either on the test bench or in the listening room. 
The dealer or repair station enters in here too, 
as it is part of their job to verify that a unit will 
perform as advertised since they would certainly 
be caught in the middle if the unit didn't deliver. 

Incidentally, we've run cross-checks with other 
publications on random pieces of equipment. 
The serial numbers haven't matched yet, and 
usually there is some overlap of the test periods. 
And most reviewers are sharp enough to be able 
to identify a "one-off" or prototype unit. 

I hope this answers most of your questions 
about how and why we test particular pieces of 
equipment. If you've any others, please don't 
hesitate to write. There's too much to do here 
for me to promise I'll answer every letter, but 
I'll do my best. E. P. 
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Stanton. 
BEnchmark for an Industry. 

Stanton's 681 SEriEs is the Calibration Standard 
to rEcording EnginEErs such as RobErt Ludwig. 
Whatever the requirements for recording and playback, Stanton's 

Series 681 cartridges are the Calibration Standard. And there is a 681 

model engineered specifically for each of these critical applications. 
That's why Stanton its truly the Benchmark for the industry. 

The Stanton 681A-For Cutting Head Calibration. With Stanton's 
Model 681A, cutting heads can be accurately calibrated with the car- 
tridge, for it has been primarily designed as a calibration standard in 
recording system checkouts. Frequency response is factory calibrated 

to the most rigid tolerances and the flat- 
test possible response is assured for pre- 
cise alignment of recording channels. 

The Stanton 681 EE-for Critical Listen- 
ing. Stanton's Model 681 EE is designed for low -distortion tracking with 
mum stylus force, regardless of the recorded velocity or the distance of the 
groove from the disc center. High compliance, low mass and low pressure 
assure perfect safety even on irreplaceable records. 

All Stanton Calibration Standard cartridges are guaran- 
teed to meet the specifications with exacting limits. Their 
warranty comes packed with each unit-the calibration test 
results for that individual cartridge. 

For complete information and specifications write Stanton 
Magnetics, Inc., Terminal Drive, Plainview, L.1., New York. 5'1 1111'011 

All Stanton cartridges are designed for use with all two- and four -channel matrix derived compatible systems. 
Check No. 39 on Reader Service Card 
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Jacob Turner* 
*With the assistance of Douglas Elliott, 

Koss Corp., Milwaukee, WI. 

INCE THE LATTER half of the 

Ç_5 
nineteenth century (circa 1871) 
the reproduction of sound through 

electrostatic transducers has stirred 
the creative vision of professional 
engineers and idle dreamers alike. It 
is an interesting fact of history that 
no other single device in the audio 
equipment hope chest has enjoyed such 
an extensive and prolonged courtship 
between engineer and audiophile as 
the electrostatic transducer. Early 
attempts to embody this means of 
sound reproduction were only margin- 
ally successful partially because of 
inadequate design but primarily because 
of the lack of suitable materials and 
processes. 

What is the glamour of the electro- 
static principle that gained it such 
extended, devoted attention? Why has 
the electrostatic transducer remained 
the standard of excellence by which 
other acoustic devices are so often 
measured? 

The answer to these questions lies 
in at least three areas, which will be 
discussed in the following order: 

1. Some peculiarities of the hearing 
process; 

2. The nature of the acoustic medium, 
air, and 

3. The operational features of electro- 
static acoustic devices as related to the 
above and to dynamic acoustic trans- 
ducers. 

The recent increase of activity in 
the highly elusive area of psycho - 
acoustics promises to contribute signif- 
icantly to a more profound grasp of 
the complexities of man's perception of 
his sound environment. Several recent 
studies have been carried out concerning 
the sensitivity of normal adults' ears 

to different levels of harmonic distor- 
tion. The results suggest that relatively 
high levels of harmonic distortion 
(odd and even order) are imperceptible 
in the presence of normal musical 
program, while quite small changes in 
amplitude and phasing are readily 
ascertained. Amplitude changes were 
described as altering the tonal quality 
of the program, while phase displace- 
ment between two major frequency 
bands, e.g. bass and treble, of no more 
than 5° degraded the clarity and 
definition of musical transients and 
upset the homogeneity of the stereo 
image. 

Other studies have pointed out that 
the inherent transient nature of musical 
and speech sounds dictates a high level 
of transient fidelity as a prerequisite 
of high quality acoustical transducers. 
The significance of these observations 
insofar as electrostatic transducers are 
concerned will be pursued a little 
later. (See Bibliography.-Ed.) 

/A nother vital link in the chain is 
/'1 air, which has the following 

major characteristics of behavior that 
are germane to our topic. 

Air is highly compressible, that is, 
the amount of air pressure (number 
of air molecules) in a given space can 
be increased or decreased beyond its 
normal condition. Air, then, can be 
said to be like a spring, a means for 
storing energy; a compliance. 

Air also has weight or mass. Ten 
pounds of air are just as heavy as ten 
pounds of potatoes. Air is, therefore, 
like an inertance, which opposes an 
action or force; an inductance. 

Air can also be placed in a condition 
of motion or vibration, so that when 
randomly excited, air molecules consume 
power by generating heat. Air can 
then be said to be like a resistance. 

The combination of these particular 
properties of air can be labelled its 
acoustic impedance or radiation re- 
sistance. This acoustic impedance is 
normally very low, although at high 
audio frequencies it is considerably 
greater than at low audio frequencies. 
In order to insure that the transfer 
of diaphragm or cone motion to air 
motion occurs with the greatest ef- 
ficiency, it is necessary that the total 
mechanical impedance of the device 
be as close to the acoustic impedance 
of the body of air it is exciting over as 
much of the audio range as possible. 

10 relate the preceding discussion 
to the topic of the electrostatic 

transducers, it will be necessary to 
outline the operational features of 
the push-pull electrostatic device. The 
previous points will be related at the 
same time to the operational features 
of the dynamic transducer. 

As illustrated in Fig. 1, the electro- 
static transducer is composed of a 
thin membrane (diaphragm) made of 
Mylar that is stretched and contained 
between two acoustically open plates. 
The two plates are connected to either 
end of a coupling transformer which 
provides the high voltage audio signal. 
The diaphragm is connected to a high 
voltage, low current bias supply, which 
provides an electrostatic charge that 
becomes trapped in the diaphragm. In 
recent years a method called "elec- 
tretification" has been developed 
whereby the bias charge is permanently 
embedded in the diaphragm material, 
so that the diaphragm is self -energized 
without an external source of bias 
voltage. The net result is the same in 
both cases. The two plates provide an 
electric field that is the voltage 
equivalent of the audio signal. In the 
presence of an audio signal, the electric 
field exerts forces on the electrostatic 
charge that is trapped in the diaphragm. 
These forces are transferred to the 
diaphragm, causing the diaphragm to 
move in synchronization with these 
forces. 

Dy contrast, Fig. 2 will illustrate 
make-up of a dynamic driver, which 
consists of a frame housing a magnet, 
and a voice coil attached to the apex 
of a cone which is suspended at its 
edge by a flexible cloth or other ma- 
terial. The voice coil is positioned in 
the magnetic field of the magnet 
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Fig. 1-Electrostatic operating principle. 
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Fig. 2-Dynamic driver operating 
principle. 

structure, and is set into motion in 
synchronization with an audio signal 
that causes current flow through the 
coil. As the coil is set into motion by 
this signal, it in turn sets the cone into 
motion. 

Although both units achieve air 
excitation through diaphragm or cone 
motion, the manner in which this is 
done involves radically different 
techniques and results. The electro- 
static device employs the use of a 
moving member for all its operating 
frequencies that is usually only 0.0004 
in. thick and weighs only as much as 
a body of air 7 mm thick whose 
boundaries are equal to those of the 
moving diaphragm. The electric field, 
which acts to make the diaphragm 
move, exerts its actuating force 
uniformly over essentially the entire 
area of the diaphragm. 

A diaphragm of such extreme light- 
ness, in combination with an actuating 
force that is uniformly distributed over 
the entire surface of the diaphragm, 
results in a transducer whose transient 
response closely duplicates the electrical 
input. 

The net result is a diaphragm motion 
that is a very good replica of the 
electrical forces acting upon it, with all 
sections of the diaphragm surface 
moving with highly accurate phase 
and amplitude linearity throughout 
its entire range of travel, at all frequen- 
cies within its area of operation. 

The forces acting to move the 
dynamic transducer's cone, however, 
produce different results. The applica- 
tion of the driving force only to the 
apex of the cone necessitates a suf- 
ficiently stiff cone to prevent buckling 
and deformation of the cone structure. 
Such a stiff cone normally has con- 
siderable mass, which degrades its effi- 
ciency, its transient response capa- 

bilities, and its high frequency per- 
formance. In addition, the forces applied 
at the apex do not act uniformly over 
the surface of the cone, causing the 
cone to "break-up" into an infinite 
variety of vibrational modes, only one 
of which is truly representative of the 
original signal. This mode of operation 
produces amplitude and phase non - 
linearity often of considerable mag- 
nitude, and these tend to increase as 
the cone is driven to greater excursions. 

Obviously the discussion of dynamic 
driver operation relates quite strongly 
to the previous discussion concerning 
the unusual sensitivity of the human 
ear to the problems of transient re- 
sponse, amplitude linearity, and phase 
linearity. The basic conclusion is that 
an electrostatic unit behaves with 
better composure in all of the above 
areas. 

11 he second major area of distinction 
involving electrostatic transducers 
deals with the considerable problem 
of coupling to the air with reasonable 
efficiency over the entire audio band. 

The electrostatic unit, because of 
its extremely low mass diaphragm and 
the uniform distribution of the driving 
forces over the entire diaphragm sur- 
face, is inherently a unit with low 
mechanical impedance at all fre- 
quencies. As such, the coupling problem 
at low frequencies (where the problem 
is greatest) for electrostatic units is 
considerably less than for dynamic 
units, which are encumbered by a 
high mechanical impedance. The 
result of these conditions is that the 
electrostatic unit performs quite well 
down to its frequency limits and 
within its maximum excursibility with 
equal fidelity at all drive levels. 

The dynamic cone unit, because 
of its poorer coupling, must be driven 
harder to produce satisfactory excit- 
ation of the air at low frequencies, 
and usually encounters a number of 
problems involving cone break-up, 
non-linear motion of the voice coil 
due to loss of magnetic coupling in 
the gap, suspension non-linearities, 
etc. In all fairness, it must be said 
that the performance level of today's 
highly popular dynamic acoustic 
transducer is incredibly good given 
the economic and operational con- 
straints of that type of unit. 

On the other hand, the superiority 
of the electrostatic principle has been 
demonstrated by the great acceptance 
of the increasing number of electro- 
static headphones which have already 
emerged in the market. In addition, 
of course, several electrostatic loud- 
speaker, products are highly regarded 
by the audiophile community. Koss 
Corp. will introduce early in 1974 
a new line of electrostatic speakers, 
offering wide -range performance and 
small size, to complement the ESP -9 
and ESP -6 electrostatic headphones 
already in the line. 

We feel that this could be the year 
in which the electrostatic dream will 
finally be fulfilled. Æ 
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HEADPHONES 
around the house 

Leonard Feldman 
COUNTLESS ARTICLES have been written over the years 
concerning the problems and techniques employed in 
multiple speaker installations. Complex switching set- 

ups have been designed to maintain proper impedance match to 
each remote speaker system when all operate from a single 
channel of audio amplification. One of the virtues of a high 
fidelity component system is the fact that multiple speaker 
systems in more than one room can be tied to a single stereo 
amplifier or receiver. Normally, this "flexibility" is limited 
to two (or sometimes three) sets of speaker systems. Any 
attempt to increase the number of systems tied to a single 
stereo amplifier usually results in a net load impedance which 
is far too low for the typical solid-state output circuits used in 
today's component systems. Furthermore, with power sub- 
divided amongst all the speaker systems, the audio power 
available to any single system (with all other systems active) 
is usually insufficient to produce sound pressure levels from 
the typical low -efficiency speaker systems which continue to 
dominate the high fidelity component scene. Table I shows 
what happens to the net impedance seen at the output termi- 
nals of an amplifier as more and more speaker systems are 
parallelled for simultaneous use, and it should be recalled that 

Number of 
Speakers 

1 

2 

3 

4 
1 

2 

3 

4 

3 

4 

Speaker Impedance 
(Ohms) 

8 

8 

8 

8 

16 

16 

16 
16 
4 
4 
4 
4 

Net Impedance 
(Ohms) 

8 

4 
2.67 

2 
16 

8 

5.33 
4 
4 
2 

1.33 

even so-called "8 -ohm" speakers or 16 -ohm speakers often 
exhibit impedances which are far lower than their nominal 
value at some specific frequencies. 

Often, the audio enthusiast intent on having an elaborate 
multi -room, multi -speaker listening set-up will resort to the 
use of a 70 -volt line system, such as that used in sound re- 
inforcement (public address) systems, where distribution lines 
of hundreds of feet or more are required. For those not familiar 
with this system, let's review it briefly. A modern audio ampli- 
fier with a high degree of negative feedback may be regarded 
as a constant voltage source as long as its maximum undistorted 
power output is not exceeded. For example, an amplifier that 
can deliver 50 watts into an 8 -ohm load will produce 20 volts 
rms of signal voltage across its output terminals when driven 
to full output. If the "load" is removed (speaker disconnected), 
the voltage across the amplifier's speaker output terminals 
will remain very close to 20 volts rms, because of the large 
amount of negative feedback applied from output to power 
amplifier input. If an audio transformer is connected to the 
output terminals, such that the voltage step-up is 3.5:1, the 
voltage observed at the secondary will be 70 volts. This 
voltage can then be "distributed" to various locations in much 
the same manner that the 117 volt a.c. power lines are dis- 
tributed around your home. At each terminating point, another 
transformer is used to "step-down" the voltage to a suitable 
value for application to each loudspeaker. For example, if a 
given speaker is to draw 5 watts from the system, the secondary 
tap used on the terminating transformer at the speaker end of 
the line would be in the ratio of 1:11, since approximately 
6.32 volts of audio signal would be required across en 8 -ohm 
speaker load to develop 5 watts of audio power (E'/Z = 5 

watts; E = V5 x 8 = V40 = 6.32). Such matching trans- 
formers have their taps labelled in watts, rather than in im- 
pedance or voltage ratio. A typical network of five remotely 
installed speaker systems is shown in Fig. 1, with each speaker 
connected so as to "draw" a different amount of power from 
the amplifier. 

While this type of distribution system is perfectly suitable 
for public address or voice reinforcement systems, the inter- 
posing of audio transformers in the system is generally frowned 
upon by the knowing audiophile who is more often than not 
delighted with the fact that a modern amplifier no longer 
requires an output transformer of any kind between the output 
stages and the speaker system. The output transformer used 
in the days of vacuum tube amplifiers was long regarded as 
the most critical part in an amplifier-the one most likely to 
introduce distortion and non-linearities in the system. 

Headphone Distribution System 
With the growing popularity of headphones for stereo (and 

even quadraphonic) music listening, I have been asked on 
many occasions to describe what would be needed to wire 
up every room in a home for stereo (or four -channel) head- 
phone listening. Fortunately, most stereo headphones require 
just a fraction of the power needed by loudspeaker systems 
to produce high sound pressure levels. So sensitive are the 
average pair of stereophones, that power requirements are 
usually stated in milliwatts rather than in watts. As a result, if 
you were to examine the output circuitry of almost any stereo 
or quadraphonic amplifier you would find that a series re- 
sistor is usually wired between the actual power output stage 
of the amplifier and the familiar headphone jack terminals. 
Typical values for this resistor range from 56 ohms to 270 
ohms and the purpose of the series dropping resistor is two- 
fold. Suppose, again, that we have a 50 -watt per channel 
amplifier. Still treating it as a "constant voltage" source, if 
we were to disconnect all speakers from the amplifier, the rms 
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voltage available at the output terminals would be close . to 
20 volts. Figure 2 shows what happens if we connect a head- 
phone via the 100 -ohm dropping resistor. If the nominal head- 
phone impedance is 8 ohms, and the amplifier is driven to its 
maximum voltage output (remember, we can't speak about 
power in this circuit, only voltage, which at full output will 
be 20 volts rms), 71/2% of the total available voltage will appear 
across the phones, while the remaining 921/2% of 20 volts will 
be dropped across the series 100 -ohm resistor. Under these 
conditions, approximately 1.48 volts will appear across the 
phone "voice coil," which corresponds to about 275 milliwatts 
for an 8 -ohm phone. This is a value of power input that most 
stereo phones can sustain safely. 

There is another reason for the series -dropping resistor and 
it has to do with the conversion efficiency of headphones. 
Intuitively, you know that with phones tightly secured to the 
side of your head, it takes far less power to produce high 
sound pressure levels than is the case with even the most 
efficient type of loudspeaker. With a loudspeaker positioned 
many feet away from your ears and depending upon room air 
coupling to bring sound to you, sound pressure level is highly 
non-linear. In a dead room, volume decreases as the square 
of the distance from the listener. Thus, if you stand 8 feet 
from the speaker, loudness level will be one-fourth as great 
as if you were only 4 feet from the speaker. In the case of a 
set of phones, this relationship no longer holds true. Coupling 
is "almost direct," with a minimum volume of "trapped" air 
between the diaphragm of the phone and your auditory system. 
Today's amplifiers have residual hum levels which are truly 
low-on the order of -90 dB or more with respect to full power 
output. If you were to connect a pair of phones directly to the 
speaker output terminals of an amplifier and, assuming you 
could reduce the master volume control until it is low enough 
so as not to "blow up" the phones, you would be faced with 
another problem-hum. As we have seen, if 275 milliwatts pro- 
duces the same sound pressure level from the phones as we 
would have heard from a typical speaker with 50 watts applied, 
then the relative efficiency of the phones is nearly 23 dB higher 
than that of the speaker. Considered another way, the residual 
hum level heard over the phones when directly connected to 
the speaker terminals would be -67 dB, even with the volume 
control turned all the way counter -clockwise. At actual listen- 
ing settings, hum level would be worse than that and clearly 
audible. By inserting the series resistor, maximum signal -to - 
hum capability is maintained and audible hum during phone 
listening is no more audible than when listening through loud- 
speaker systems. 

A Stereophone Network 
Wiring up your house for headphone listening in each room 

is a good deal simpler than the same project applied to 
speakers. If you are going to use more than one type of stereo- 
phone, determine which is the least sensitive model you plan 
to use and how much audio input it requires for the sound 
levels you plan to use. Sometimes the input for phones is 

stated in millivolts for a given sound pressure level while in 
some instances a figure of milliwatts is given. 

Consider, as a fairly typical example, the Pioneer SE -405 
phones shown in Fig. 3. The specifications for this model tell 
us that maximum power input should be limited to 500 mW. 
Since they are 8 -ohm phones, that means a maximum voltage 
input of 2 volts. However, the specs also spell out sensitivity 
as 113 dB with an input of only 0.3 volts. Suppose you want a 
sound pressure level capability of 119 dB (anything greater 
is likely to be painful, even if the phones can take it). To 
achieve the extra 6 dB you will have to double the voltage 
applied to the phones. Assuming a constant voltage amplifier 
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Fig. 1-"70 volt" sound distribution system using ap- 
propriate taps on 70 -volt matching transformers to 
determine maximum power delivered to each of five 
remote speaker systems. 
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Fig. 2-Series resistor (100 ohms) drops most of output 
voltage permitting maximum of 275 mW to reach head- 
phones. 

Fig. 3-These 8 -ohm phones, Pioneer SE -405s, can 
handle 500 mW; require only 11.25 mW to produce 1 1 3 
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you can easily translate the maximum continous power output 
capability of your amplifier to a voltage value. A few typical 
values are given in Table II, but if you own an amplifier 
with some other power output capability, the formula for 
figuring the maximum available undistorted voltage is: 

V= maz 

in which Pm is the maximum continuous power output (rated 
power) of the amplifier, per channel, and Z is the impedance 
for which that maximum power output has been stated. 

Calculating the Series Resistance 
Again, using a 50 -watt amplifier as an example of the power 

amplifier to be used in driving the SE -405 phones, the value of 
series resistor needed is now calculated so as to obtain a 
maximum voltage across the phone jack (for each ear -phone) of 
0.6 volts (double the 0.3 volts listed in the spec sheet for a 113 
dB SPL). 

= (V y 
P 

R, is the required series resistor, Z, is the impedance of the 
phones to be used, V, is the total voltage available at the 
outputoftheamplifieratfullpowerrating, andV0isthe 
desired voltage to be applied across the phones. In the case of 
our example, 

= 8(20 - 0.6) 
0.6 

155.2 
0.6 

= 258.67 ohms 

A 270 -ohm resistor will be suitable, since it is the closest value 
available in 10% tolerance. In order to make sure that the 
resistor chosen can dissipate the power that will be developed 
through it, calculate the power from the voltage which is to be 
dropped across this series resistor. In the case of our example 

Power (Watts) Volts Across 8 -ohms Volts Across 
4 -ohms 

0.1 0.894 0.632 
0.5 2.000 1.414 
1.0 2.828 2.000 
5.0 6.324 4.472 
10.0 8.944 6.324 
20.0 12.649 8.944 
30.0 15.492 10.954 
50.0 20.000 14.142 
75.0 24.494 17.320 
100.0 28.284 20.000 

Table Il-Voltage required across 4 -ohm and 8 -ohm loads 
for various powers. 
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Fig. 4-One half (one channel shown) of five -location 
headphone distribution system. Dual L -pads can be used 
for single -knob control of volume at each location. 

19.4 volts will be the maximum that will ever be dropped across 
the 270 -ohm resistor, so power will be a maximum of 19.42/ 
270 = 376.36/270 = 1.39 watts. A two -watt resistor would be 
used to provide more than adequate safety, since under musical 
listening conditions, average power is likely to be much less 
than the maximum calculated. 

Total wattage dissipated in each series resistor plus head- 
phone of such a system would be 202/278 or 1.44 watts maxi- 
mum. That means that using our 50 -watt amplifier (with no 
loudspeakers operating simultaneously) we could wire up as 
many as 34 headphone outlets. While no home we know of 
has that many rooms, there is nothing to prevent you from 
wiring two or more outlets in a single room so that more than 
one person can enjoy headphone listening in the same room. 
From the point of view of the amplifier, even if you had 34 
such systems going at once, the net load impedance would be 
safe, at 278/34, or 8.18 ohms! 

Since there is a substantial amount of resistance in series 
with each phone outlet, it is perfectly all right to use thin 
wire (22 gauge or even 24 gauge) since even several hundred 
feet of this kind of wire will not contribute a significant per- 
centage to the overall dropping resistance in each line. Using 
thinner gauge wire makes it easier to wire the system around 
the house, since such wire (often erroneously sold as "speaker 
wire") can be purchased in flat, almost invisible form and can 
be tucked under carpets, tacked along baseboards and the like, 
if you're not ambitious enough to run it through walls, under 
flooring or above ceilings. 

Since the system was based upon the least sensitive phones to 
be used, if you plan to purchase more sensitive phones for 
additional locations, it would be a good idea to equip each 
phone outlet with a dual L -pad, gauged for stereo use. These 
are available in either 8 -ohm or 16 -ohm impedances. They 
serve not only as attenuators for the more sensitive phones in 
your system but can be used to turn off the phones entirely, 
at which time the line is loaded with a constant 8 ohms of 
impedance, maintaining the overall net impedance of the 
system regardless of how many phones are actually in use. 

Naturally, if you plan to use 4 -channel headphones now or 
in the future, you will want to run pairs of stereo lines to 
each location, with appropriately marked "front" and "rear" 
jacks at each outlet. It is not too important where you position 
the series -dropping resistor, although in very high powered 
amplifiers you may want to wire the series resistors near the 
amplifier end of each run, so that the actual voltage along the 
long length of wire is very low. Any convenient small chassis 
can be used as a terminal -box, with each resistor wired from 
the amplifier terminals to the terminals to which the long run 
of wire is connected. Of course, in the arrangement shown in 
Fig. 4, connection to the amplifier is made at the speaker 
terminals and not at the built-in headphone jack, since that 
self-contained jack already has a series resistor built into it 
which would upset all the calculations shown above. 
Precautions for Quadraphonics 

Many of the new four -channel receivers available today 
feature "stereo strapping" circuitry, in which a four -channel 
receiver can be used as a stereo receiver for higher power out- 
put by effectively parallelling pairs of amplifiers. When the 
receiver or amplifier is operated in this mode, most such 
components will not work properly if there is a common ground 
involved in the speaker (in this case, phone) hook-ups. Since 
standard stereo phone jacks do share a common ground for 
both stereo channels, the entire "terminal box" should be dis- 
connected from your amplifier if it is to be used with stereo 
speakers in the "strapped" mode. Alternatively, you may want 
to include a toggle switch right on the terminal box so that the 
connections from amplifier outputs to distribution system can 
be broken when you want full power to be available for your 
speaker system listening or in cases where you are using a four - 
channel amplifier or receiver in the "strapped" stereo higher - 
power mode. 
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There are some things 
you'll appreciate about a Dual 

right away. 

Others will take years. 
You can appreciate some things about a Dual 

turntable right in your dealer's showroom: its clean 

functional appearance, the precision of its tonearm 
adjustments and its smooth, quiet operation. 

The exceptional engineering and manufacturing 

care that go into every Dual turntable may take years 

to appreciate. Only then will you actually experience, 

play after play, Dual's precision and reliability. And 
how year after year, Dual protects your precious 

records; probably your biggest investment in musical 

enjoyment. 

It takes more than features. 
If you know someone who has owned a Dual for 

several years, you've probably heard all this from him. 

But you may also wish to know what makes a Dual 

so different from other automatic turntables which 
seem to offer many of the same features. For example, 

such Dual innovations as: gimbal tonearm suspensions, 

separate anti -skating scales for conical and 

elliptical styli, and rotating single play spindles. 
It's one thing to copy a Dual feature; it's quite 

another thing to match the precision with which 
Duals are built. 

The gimbal, for example. 
A case in point is the tonearm suspension. 

Dual was the first manufacturer of automatics 
to offer a true twin -ring gimbal suspension. 
More importantly, every Dual gimbal is 

hand assembled and individually tested 
with precision instruments especially 
developed by Dual. The vertical bearing 
friction of this gimbal is specified at 0.007 
gram, and quality control procedures 
assure that every unit will meet this 

Dual 

specification. Only by maintaining this kind of tolerance 

can tonearm calibrations for stylus pressure and 

anti -skating be set with perfect accuracy. 

Other Dual features are built with similar 
precision. The rotor of every Dual motor is dynamically 
balanced in all planes of motion. Additionally, each 

motor pulley and drive wheel is individually examined 

with special instruments to assure perfect concentricity. 

The Dual guarantee. 
Despite all this precision and refinement, Dual 

turntables are ruggedly built, and need not be babied. 

Which accounts for Dual's unparalleled record of 

reliability, an achievement no other manufacturer can 

copy. Your Dual includes a full year parts and labor 

guarantee; up to four times the guarantee that other 
automatic turntables offer. 

If you'd like to read what several independent 

testing laboratories have said about Dual turntables, 
we'll be pleased to send you reprints of their impartial 
reports. To appreciate Dual performance first hand, we 
suggest you visit your franchised United Audio dealer. 

But your full appreciation of Dual precision won't 
really begin until a Dual is in your system and you 
hear the difference it will make on your own records. 

Play after play. Year after year. 
Dual 1216, $154.95 

Dual 1214, $119.95 

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553 
E.duvve U S Dnn,óunw, Agency for Dual. 

Dual 1229, $259.95 

Check No. 45 on Reader Service Card 
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Language of High FideIity-art Xi 

RADIO WAVES are far from 
genteel, for they cannot be so 
and survive. But the strongest 

signal isn't always the most preferable, 
and so we now have tuners capable 
of reaching out and succoring those 
emaciated signals that, a technical 
decade ago, would have perished. 
That ability M a tuner to respond to 
the weakened remnant of a signal is 
called sensitivity, a good word, a 
pleasant word, but a most unfortunate 
one since it implies a certain sensibility 
and kindness on our part. Nothing of 
the sort, of course. We want tuners 
having high sensitivities to be able to 
pick up weak signals for the sole 
practical reason that those signals may 
be the ones we want. The desideratum 
of a signal isn't its strength or ability 
to survive, but simply a relationship 
to our own personal wants. 

The FM band covers a range of 88 
to 107.9 megahertz, a total of almost 
20 megahertz. You can realize how 
wide this band is by comparing it to 
the AM broadcast band which extends 
from 535 to 1635 kilohertz, a total of 
1100 kilohertz or 1.1 megahertz. And 
so the FM band is approximately 20 
times as wide as the AM band. Into 
this FM band playroom are crammed 
all the broadcast FM stations with 
each occupying individually much 
more band space than comparable 
AM stations. 

AM vs. FM 
Per se, audio waves have a very 

short travel span. If you want to know 

Carrier amplitude modulated by audio signal. 

A'9 IIIIIIIn, ,11 
!,,r.:.r,, 

Uniform 
frequency 

FM IJ ie j 
?111.1 l 

Carrier frequency modulated by audio signal. 

Uniform 
Amplitude 

Fig. 1-In AM, the carrier strength, 
or amplitude, changes during modula- 
tion. With FM, the carrier strength 
remains unchanged. 

Martin Clifford 

how far audio waves can travel unas- 
sisted, and are willing to experiment 
in the name of science, try shouting 
out of your bedroom window in the 
quiet early morning hours. If you can 
avoid capture and confinement, you 
will have learned that the distance 
covered by your voice is a few hundred 
yards, if that. To overcome this limita- 
tion, at the broadcast station the audio 
signal is electronically loaded on 
another, much higher frequency wave, 
called a carrier for very obvious 
reasons. (The carrier is the assigned 
frequency in the FM band.) The 
loading process is called modulation, 
whether for AM or FM (Fig. 1). The 
reverse process in the tuner, that of 
discarding the carrier and recovering 
the original audio signal, is demodula- 
tion. Amplitude modulation, or AM, 
changes the strength or amplitude of 
the carrier wave; frequency modula- 
tion changes its frequency. 

At the Antenna 
Just as eating and breathing are 

our two fundamental survival processes, 
so too are sensitivity and selectivity 
the basic functions of all tuners. While 
these are inherent to the tuner, we can 
consider the antenna as an extension, 
a sort of probe stuck into the murky 
ocean of radio signals. The first steps 
toward selectivity are taken by the 
antenna, for it is broadly resonant to 
the FM band, and, hopefully, rejects 
all other signals. But, inducing voltages 
across the antenna are not only FM 
signals, but all other radio signals as 
well-tv signals, communications sig- 
nals, and electrical noise. Some of 
these signals, outside the FM band, 
are more or less successfully rejected 
by the antenna, depending on the 
antenna itself, its number of directors 
and reflectors, and the strength of a 
particular signal. The whole polyglot 
assortment of those that remain are 
given the opportunity of entering the 
FM tuner via the transmission line, 
either twin lead or coaxial cable, acting 
as the connecting link between antenna 
and tuner input. 

The sensitivity of a tuner is a meas- 
ure of its ability to be activated by the 
signals proffered by the antenna. It 
can also be described as the minimum 
signal to which the tuner will respond 
and still produce a satisfactory output. 

Sensitivity is measured in terms of 
microvolts, or millionths of a volt, 
per meter. A meter is 3.28 feet, and so 
an antenna of this length, producing 
6 microvolts of signal, supplies 6 micro- 
volts per meter. Whether the receiver 

twill respond to such a small signal is 
another matter, for it depends on the 
receiver's sensitivity. A receiver with a 
sensitivity of 6 microvolts conceivably 
could; one with a sensitivity of only 
10 microvolts will not. Receiver sensi- 
tivity is indicated on manufacturers' 
spec sheets in microvolts; the smaller 
the figure, the better. However, these 
numbers refer to the minimum antenna 
signal which the tuner can convert into 
a satisfactory sound signal. By itself, 
the sensitivity figure is meaningless, for 
if the signal is weak, it may be over- 
whelmed by electrical noise. The ratio 
of signal to noise, written as S/N, is the 
ratio in dB between a 400 Hz fully 
modulated signal and the noise com- 
ponent. 60 dB means that the signal is 
1,000 times stronger than the noise. The 
higher the value, the better. 50 dB is 
about the minimum requirement for 
hi-fi. 

It is also possible, of course, for 
two signals to be close to or to occupy 
the same frequency, particularly if 
the originating stations are widely 
separated geographically. The ability 
of the tuner to suppress the weaker of 
the two while receiving only the 
stronger, is called the capture ratio. 
Capture ratio is also related to the 
tuner's suppression of random noise. 
On spec sheets, capture ratio is given in 
dB, and the smaller the value, the 
better. 4 to 5 dB is usually adequate. 

The tuner must not only be able to 
respond to signals, but having done so, 
must separate the one desired signal 
from all the others fighting for atten- 
tion. This ability is called the tuner's 
selectivity (Fig. 2). Expressed in dB, 
higher values are better. 50 dB is 
generally regarded as sufficient. 

The Front End 
The FM antenna not only responds 

to a tremendous number of signals 
simultaneously, but delivers them all 
to the input of the tuner, via the 
transmission line. The tuner input, 
then, is a scene of chaos, for one, and 
only one signal must be permitted 
through. This is an impossible task 
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and since it is impossible, just isn't 
done. However, the process of selectiv- 
ity, initially started in a rather general 
way by the antenna, is continued here. 
The first processing department reached 
by the signals is the radio -frequency 
amplifier (Fig. 3) consisting of one 
or more tuned circuits. Better grade 
FM tuners may have between three 
and five tuned circuits; the more, the 
better and the more, the more it 
costs. 

The selectivity process is accom- 
panied by amplification, with the signal 
successively strengthened by a series 
of solid-state amplifiers, often special 
types of transistors called FETS, or 
field-effect transistors, especially se- 
lected for their ability to behave well 
at the high FM frequencies, supplying 
sensitivity and amplification with 
minimum fuss and noise. 

The various RF amplifier stages are 
part of a larger circuit carrying the 
general name of front end. Included 
in the front end is an AC generator, a 
circuit which produces a high -fre- 
quency signal. Known as a local oscil- 
lator, its output is made to mix or 
beat or heterodyne (from which we 
derive the name-superheterodyne) with 
the incoming signal. The purpose is 
to produce a signal having a constant 
center frequency. For FM tuners and 
receivers this frequency is 10.7 mega- 
hertz. Known as the intermediate 
frequency, and variously abbreviated 
as I.F., IF, or if, it enables the tuner 
to have the tremendous selectivity for 
which the superheterodyne is noted. 
No matter what the frequency of the 
incoming signal, adjustment of the 
tuning control on the front of the tuner 
also adjusts the frequency of the local 
oscillator. The result is a constant 
intermediate frequency. Since the inter- 
mediate frequency is 10.7 megahertz, 
it is much lower in frequency than 
either the incoming signal or that 
generated by the local oscillator. 

The intermediate frequency is a 
sort of low -frequency carrier, for it 
now becomes the delivery medium for 
the sound signal, previously carried 
by the radio -frequency carrier broad- 
cast by the FM station. Thus, all that 
has happened to the audio signal is 
that it has been transferred from one 
carrier to another, sort of transshipped 
as it were. However, the intermediate 
frequency amplifiers all behave as 
tuned circuits, and so the selectivity 
process continues here. This is done 
by a series of filters of very precise 
electrical dimensions. 

The IF section does more than select 
-although a properly designed IF will 
do that remarkably well-but it also 

fulfills a most important function- 
the elimination of electrical noise. 
Specially designed IF circuits, called 
limiters (Fig. 4), begin to work only 
when a signal of sufficient strength 
is present. Electrical noise behaves 
like an AM signal, a signal charac- 
terized by amplitude variations. The 
IF limiter, as its name implies, prompt- 
ly guillotines these amplitude excur- 
sions, while the FM signal, whose 
amplitude is constant anyway, emerges 
unscathed from this electronic decapi- 
tation technique. 

The muting circuit, usually switch - 
able with a control on the tuner's 
front panel, has a similar intent. It 
cancels the noise encountered on 
unused FM channels, a sort of irritat- 
ing hiss that can be heard between 
stations. Since the muting control 
cancels weak stations along with the 
noise, it should be turned off or ad- 
justed to a more minimum muting 
position, if a weak signal is to be 
received. 

Back to Audio 
Once a truck has made a delivery, 

it moves on to become part of a gen- 
eral traffic pattern. Not so with the 
carrier wave that has successfully 
transported the audio signal to the 
antenna, down the transmission line, 
through the front end, then suffering 
the indignity of having its original 
frequency changed to the much lower 
intermediate frequency. At the output 
of the I.F. circuits, the audio signal. 

still cuddled by the carrier (now called 
the intermediate frequency) is delivered 
to the demodulator. Here the carrier 
is summarily dismissed, its efforts from 
the broadcast station, through space, 
and through half the circuits of the 
tuner counting for naught. No gold 
watch, no encomiums, no pension. 
Simply kaput, made so by grounding. 

The audio signal, standing alone, 
deprived of its carrier, is by now a mil- 
lion or more times stronger than when 
it first met the antenna, and is in the 
order of about I volt, or more. It is 
still too weak to drive a speaker sys- 
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tem, but it can be heard with a headset. 
However, this is the terminal point of 
the sound, for what we have here is a 
tuner, a kind of emasculated receiver. 
With a receiver, the signal would pro- 
ceed through a pre -amp, then a, main or 
power amplifier, finally reaching the 
speakers. Tuners aren't equipped with 
pre- or main amps, and so they re- 
quire these as separate, additional 
components. 

Mono vs Stereo 
What has been described so far 

is the traditional path followed by a 
monophonic signal. The modern tuner, 
though, is capable of responding 
stereophonically. When a station broad- 
casts in stereo-also called multiplex 
or MPX-it transmits a subcarrier 
wave (Fig. 5) alongside the main car- 
rier and separated from it by 38 kilo- 
hertz, plus a pilot frequency of half 
the subcarrier, that is, 19 kilohertz 
(Fig. 6). In the tuner, a pilot detector 
recognizes the presence of the 19 khz 
signal and activates an FM MPX 
decoder circuit. 

In a stereo transmission, the sound 
is distributed to two channels, a left 
or L and a right or R channel. In 
the stereophonic FM broadcast, the 
main carrier contains the sum of both 
signals. Sum means addition, and so 
the sum of both signals is L + R. A 
mono tuner or receiver will get the 
L and R channels, treat them as though 

Sub carrier 

Main carrier 

L+ R 

Fig. 5-Carrier of FM MPX stereo. 

Main carrier 

Audio Pilot 
signal signal 

L + R 

L -R 

--` 

15 kHz 19 kHz 38 kHz 

Fig. 6-Spectrum of FM stereo. 

they were combined, and the speakers 
will deliver the doubtful pleasure of 
single channel or mono sound. 

If we can have an L + R signal, we 
can also have the difference between 
these two. Difference means sub- 
traction, and so L - R means the right 
channel subtracted from the left 
channel. The subcarrier transports 
this L - R difference signal. In the FM 
tuner's MPX decoder these two L + 
R and L - R signals are added and 
subtracted to regain the signal for 
each channel. (L + R) + (L - R) --- 

2L or left channel sound. (L + R) - 
(L - R) = 2R or right channel sound. 
It appears complicated only if you 
haven't studied high school elementary 
algebra for a long time, or if you were 
never wildly enthusiastic about it to 
begin with. The point is that a signal 
can be divided into portions which 
represent the positioning of an or- 
chestra on stage, hypothetically divided 
at some approximate center, with the 
sound from center to left ultimately 
and hopefully issuing from your left 
speaker and the sound from center 
to right, equally hopefully, coming out 
of your right speaker. 

It's a bitter note, but a true one, that 
everything has its price, and stereo 
isn't about to establish an exception. 
An FM stereo broadcast has only 
about half the reach of a monophonic 
program transmitted with the same 
power. A way to overcome this de- 
ficiency is to move to a strong signal 
area but it is possibly more practical to 
have a good outside FM antenna and 
to give the stereo signal a chance for 
survival by carefully selecting your 
tuner from among all those that are 
offered. 

(1) POWER SWITCH 
(2) HEADPHONE JACK 

(3) HEADPHONE OUTPUT LEVEL CONTROL 
(4) AM & FM OUTPUT LEVEL CONTROLS 
(5) FUNCTION SWITCH 

(6) PULSE NOISE SWITCH 
(7) MPX NOISE FILTER 

(8) FM MUTING LEVEL SWITCH 
(9) TUNING KNOB 

(10) FM STEREO INDICATOR 
(11) TUNING METER 

(12) SIGNAL METER 

Fig. 7-Controls of a quality FM tuner. 

Tuner Construction 
At one time, FM tuners were made 

by the `point to point' method. The 
various parts, resistors, coils, capacitors, 
and tube sockets were individually 
mounted and then hand wired. Testing 
was done after assembly, and so chassis 
sections sometimes had to be repaired 
prior to shipping. The more modern 
and superior technique consists of 
building tuners in modular form, 
with each module representing one 
or more complete circuits. The modu- 
lar sections are tested prior to main 
assembly, and again afterward. Modules 
may contain integrated circuits, called 
IC's, consisting of elements that are 
practically invisible. An IC about the 
size of a postage stamp (or smaller!) 
may contain several dozen transistors, 
some forty or fifty capacitors and re- 
sistors. 

One of the main improvements in 
the front end was the introduction of 
the field-effect transistor, characterized 
by excellent linearity, a high input 
impedance, good gain and low noise. 

Other tuner innovations are the elim- 
ination of the variable tuning capacitor 
and its replacement by semiconductor 
diodes known as varactors or varactor 
diodes. These units can be made to 
behave as capacitors by controlling 
the voltage that is put across them. 
They lend themselves well to auto- 
matic scanning of the FM band, so 
it becomes possible to cover the entire 
band just by pushing a button, with 
each station being tuned in precisely, 
in turn. Some tuners are also avail- 
able with indicator tubes instead of a 
tuning scale. These tubes show the 
frequency in digital form. Other tuners 
are really posh, containing a miniature 
oscilloscope tube that lets you adjust 
your FM antenna for least multipath 
distortion. Multipath distortion is the 
unhappy ability of FM waves to bounce 
from building to building, or other 
reflecting surfaces, arriving at your 
antenna by a somewhat devious route. 
The various reflections do not all 
reach your antenna at the same time, 
producing the somewhat anomalous 
condition of the same signal fighting 
with itself. It results-what else-in 
distortion. 

In the IF section, early FM tuners 
used transformers which required 
individual adjustment. Vibration would 
inevitably detune the transformers, 
causing loss o) selectivity and gain. 
Modern IF stages use multistage filters, 
either ceramic or crystal types. Not 
only do these avoid the detuning prob- 
lem presented by transformers, but 
electronically they are much more 
well-behaved, by allowing a correct 
band of frequencies to pass through. 
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O 
professional 
performance. 

All too often, the use of the word 
professional is a self-serving device 
for conferring "excellence'` on a 
mediocre product. And in the case 
of headphones, a half dozen 
examples come to mind. 

But there is one headphone 
which, in the opinion of experts, 
is professional in every respect, 
the Beyer DT -48. 

By whatever criteria head- 
phones are measured...linearity, 
wide frequency response, low 
distortion, sensitivity, dynamic 
range...the DT -48 is clearly 
superior to all the rest. 

As a matter of fact, the DT -48 
has been designated by the 
German Bureau of Standards 
(PTB) as the preferred audio- 
metric standard. 

Oddly enough, we've never 
described the DT -48 as profes- 
sional; we leave that to the experts. 

Beyer DT -48 $120 
Beyer DT -48K with plug-in 
coiled cable $125 

Another innovation 
from Beyer Dynamic, 
the microphone 
people 

Revox Corporation 
155 Michael Drive 
Syosset, N.Y. 11791 

Check No. 28 on Reader Service Card 

Tuner Controls 
If the front panel of a tuner looks 

like the answer to a knob manu- 
facturer's prayer, let it not fret you, 
for all of the controls are designed 
to let you have precisely what the 
name implies-control (Fig. 7). The 
trend is toward more controls, not 
less, and that is as it should be. Con- 
trols add to the expense of a tuner, but 
they do let you adjust for all sorts of 
conditions, all usually bad, inside your 
home and external to it. 

The operation mode is determined 
by a function selector which can have 
three or more positions: AM, FM 
mono; FM auto, and MPX noise filter. 
When this control is in the AM posi- 
tion, that is what you will get-AM 
stations. The FM mono position is for 
mono reproduction only. This doesn't 
mean you won't pick up stereo stations, 
just that the MPX decoder will be 
deactivated. In the FM auto mode, the 
tuner automatically switches to FM 
stereo reception when tuned to an FM 
MPX broadcast. Finally, when the 
mode selector is set to MPX noise 
filter, this adjustment eliminates noise 
(during FM stereo reception) having a 
fairly high frequency. 

SIGNAL 

Max. t 

Min. I 

1 Distortion 

2 S/N 

3 Separation 

TUNING 

Optimum signal zone 

Fig. 8-Signál strength and tuning 
meters. 

Better quality FM tuners have a 
pair of illuminated meters (Fig. 8) as 
tuning aids. One is a signal strength 
while the other is a tuning meter. 
The signal strength meter deflects to 
the right when the station is tuned in 
and the stronger the received signal, 
the greater the deflection. You can 
also use it for making comparison 
tests of FM antennas and for the best 
orientation of the antenna. The tuning 
meter is a center position type and 
helps in tuning in stations accurately. 
Accuracy means the pointer is at its 
center position when the station is 
tuned in properly. Some tuners also 
have a light which glows with the word 
`stereo', possibly to condition you 
mentally for this kind of listening. 
Mental attitude and frame of mind are 
essential ingredients for the proper 
enjoyment of music, and for its im- 
proper enjoyment as well. 

32 

Non-linear scale 

8,8 90 92 94 y8 1Q2 }OB 

Linear scale 
88 96 98 1Q0 

Fig. 9-Linear 
scales. 

Some FM tuners have nonlinear 
scales with the numbers toward the 
right getting more and more crowded. 
This sometimes requires a Raffles -like 
dexterity but since not all of us have 
safe opening or tuning ability, it is 
better to look for tuners having linear 
scales (Fig. 9). 

In addition to the muting switch, 
upper grade tuners are often equipped 
with a switch or control called MPX 
noise filter or hi blend. Its function 
is to eliminate or at least reduce 
hissing noise often present in FM 
stereo programs of insufficient signal 
strength. As this circuit operates by 
blending a certain amount of the high 
sound frequencies of both channels, 
its use results in a certain loss of stereo 
channel separation. 

Other controls on tuners include 
output level controls. On better quality 
tuners these are separate for AM and 
FM, letting you adjust the tuner's 
output voltage to match its sound 
volume with that of other source 
equipment, such as your turntable or 
tape deck. It also lets you 'drive' the 
following pre -amplifier properly- 
that is, the tuner can deliver the correct 
amount of signal to let the pre -amp 
function as it should. Some tuners 
have an extra pair of tape rec outputs 
permitting direct tuner -to-tape record- 
ing without going through the amplifier. 
The tuner may also have an AFC 
switch, but you should not gauge its 
presence or absence as an indicator of 
the quality of the tuner. AFC, an 
abbreviation for automatic frequency 
control, helps lock the selected station 
to the tuning circuits, thus preventing 
station drift and fluctuation. 

Finally, there should be a muting 
level control to be adjusted for back- 
ground hiss in the absence of a re- 
ceived signal, so that hiss cannot be 
heard during the tuning process. 
Correct setting of this control does 
take some little bit of practice since, 
if the control is advanced too far to 
the right, station signals may be muted 
also. With the muting control in its 
maximum clockwise position you will 
have absolutely quiet operation of the 
tuner, something that can more easily 
be achieved by turning the power 
switch to its off position. 

and non-linear FM dial 

Tuner Specs 
There isn't that much difference in 

the front panel appearance of high - 
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grade tuners. Actually, you can put 
some of the bargain -basement types 
right alongside some of the really 
superb, more costly tuners, and find 
it difficult to reconcile the difference in 
price with the lack of difference in 
appearance. But in hi fi, quality is 
more than panel deep. It's what's 
behind the panel that counts, and 
so you must rely on the manufacturer's 
spec sheet and on the manufacturer's 
reputation. 

Some of the important specs, 
sensitivity. selectivity, signal-to-noise 
ratio and capture ratio, were described 
a few paragraphs ago. Other specs in- 
clude image rejection, spurious re- 
sponse or rejection, AM suppression, 
FM stereo separation, and output 
level. Signal images refer to the un- 
happy predilection of low-grade FM 
tuners for* having the same signal ap- 
pearing at two or more points on the 
tuning scale. Only one of these, of 
course, is the true signal, while the 
others are images. This situation arises 
out of the fact that the local oscillator 
signal, heterodyning with the original 
source signal, produces not one, but a 
number of signals. 

For instance, suppose we have an 
incoming signal at 100 MHz. When 
the tuner is tuned to this signal the 
local oscillator will be at 110.7 MHz 

Fig. 10- Pioneer Model TX -9100 

Tuner 

and the required 10.7 will be derived 
as the difference. But another signal 
at 10.7 MHz higher than the local 
oscillator (110.7 plus 10.7 mHz or 
121.4 MHz) might also bear with the 
local oscillator and make itself heard. 
True, this particular frequency is out- 
side the FM band but it is used by 
aircraft and you don't want to hear 
airline pilots' conversations as a back- 
ground to your Beethoven or Brubeck! 
So image rejection is the tuner's 
ability to suppress these unwanted 
signals and it is ordinarily expressed 
in dB, generally somewhere in the 
middle of the FM band. The higher 
the value of image rejection, the better. 
An image rejection of 90 dB or more 
is excellent. 

There may be other kinds of inter- 
ference-breakthrough at the 10.7 MHz 
IF frequency or spurious signals caused 
by harmonics of the oscillator. Spur- 
ious rejection is often specified at a 
particular frequency, somewhere near 
the center of the FM band. Spurious 
rejection of more than 95 dB, at 98 
mHz, is a very respectable figure. 

AM suppression is still another spec 
sheet listing, but while its name im- 
plies some connection with AM broad- 
casting, there is no link between the 
two. In this context, AM (amplitude 
modulation) means the noise signals 
radiated by fluorescent fixtures, motors, 
neon lights, auto ignition systems, etc. 
These devices, which would perform 
much better minding their own busi- 
ness, all act as miniature AM broad- 
casting stations, not licensed, of course. 
Unless suppressed, they can produce 

Integrated amplifier 

'Oi '001 
Fig. 11-Basic stereo system using a tuner. 
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Fig. 12-More elaborate stereo sys- 
tem. There are now three sound 
sources: tuner, tape deck and turn- 
table. 

an annoying crackle during FM re- 
ception. They are sometimes tunable, 
meaning you can escape them by 
running away toward the other end 
of the dial, thus making you an in- 
nocent fugitive and the victim of a 
gross injustice. It doesn't contribute to 
peace of mind, either. Well -manu- 
factured tuners (Fig. 10) have AM 
suppression. Expressed in dB, higher 
values are better. 40 dB is about mini- 
mum. Look for 50 dB or more. 

FM stereo separation is the FM 
MPX decoder's ability to separate the 
left and right channels of FM stereo 
broadcasts. For stereo effect, channel 
separation in the medium audio fre- 
quency range of 400 Hz to 1,000 Hz 
is most important. A good tuner should 
have 40 dB separation in this range, or 
30 dB between 40 Hz and 8 kHz or 
25 dB over the total 20 Hz to 15 kHz 
range. Beware of specs that don't 
mention the frequency range at all. 

Good channel separation means 
there should be no leakage between 
the two channels-that is, the sound 
from one channel shouldn't dribble 
into the other. At the transmitting sta- 
tion, the separation between two 
channels isn't less than 30 dB-that is, 
it isn't if the station meets FCC re- 
quirements. While specs may indicate 
separation at a specific frequency, this 
doesn't mean that the same amount 
of separation extends all the way 
across the audio range. Separation may 
be less at the very low frequency 
and the very high frequency audio 
spectrum. 

You should know something about 
the output level of the tuner. This is 
sometimes in the 'h to 2 -volt range, 
and is adjustable on high quality FM 
tuners. The control range in a good 
tuner, for example, would be adjustable 
from about 60 millivolts (60 thou- 
sandths of a volt) to almost 2 volts. 
Still other specs would include har- 
monic distortion for both mono and 
stereo. Figures of 0.5% or less are good. 

The Tuner and Your System 
To get a bird's eye view of where 

a tuner belongs with respect to the 
remainder of the hi fi system, take a 
look at the basic setup shown in Fig. 
11. The tuner is followed by a pre -amp, 
which, in turn is followed by a power 
amp. The two speakers are then con- 
nected to the output of the power 
amp. The pre -amp and the main or 
power amp can be combined into a 
single unit, an integrated amplifier. 
Fig. 12 is a more elaborate system, in- 
volving two other sound sources, 
a tape deck and a turntable, plus 
another listening device, a set of stereo 
headphones. 

(To Be Continued) 
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We give you the softest soft 
to the loudest loud. 

From our lowest price to our highest, you wont get 'clipped: 

Today's best recordings can reproduce 

music's full dynamic range, from the softest 

soft to the loudest loud. Most of today's 

popular low and moderate efficiency speaker 

systems can't. But BIC VENTURI speakers do. 

A speaker's dynamic range depends mainly 

on its efficiency and power handling capacity. 

Low -efficiency speakers can't get started 

without a good deal of 

input power. And, they 

tend to get stifled 
when driven beyond their 

capability. 
BIC VENTURI speakers 

are efficient! They need 

as little as one fifth 

the amplifier power of most 

air suspension systems for 

the same sound output. So, 

you can listen louder 

without pushing your ampli- 

fier to the point where it 

starts clipping the tops and 

bottoms of musical peaks. 

Today's popular ,low -efficiency 

speakers require about a 50 -watt 

per channel amplifier to deliver 

lifelike sound levels. Even our 

Formula 2 will deliver that same 

sound level with only 25 watts of 

amplifier power; the Formula 4 with 

and our Formula 6 with only 9 watts! 

With BIC VENTURI, your amplifier can loaf 

along with plenty of reserve "headroom" 

to reproduce musical peaks cleanly, 

effortlessly. It's as if your present ampli- 

fier suddenly became two to five times as 

powerful. BIC VENTURI can handle lots of 

power, too. A typical, low -efficiency system 

is rated for a maximum safe power input of 

about 50 watts. Feed it more power and you're 

likely to push it into distortion, or even 

self-destruction! 
With a BIC VENTURI you can turn up the 

power, without distortion or speaker damage. 

Even our compact Formula 2 can safely handle 

75 watts per channel. With that much power 

feeding it, it will deliver 210% more sound 

output than a low -efficiency system will at its 

20 watts 

power limit. Drive our super efficient 

Formula 6 at its maximum, and it will 

deliver nearly 1300% more sound power! 

That's _,,.w.,q the loud half of the story. 
With soft music (or when 

you turn down the volume) 

you want to hear it soft. 

With most speakers, turn down 

the volume slowly and you reach 

a point where the sound suddenly 
fades out because the speakers 
aren't linear anymore. 
But BIC VENTURI's are.The sound 

smoothly softer, without 
any sudden fadeout, 
retaining all the subtle 
nuances that add to the 

character of the music. 
But, even though 

BIC VENTURI speakers remain 

linear,there is a point where 

your ears do not. At lower 
sound levels, your ears lose 

their bass and treble 

sensitivity.So,our DYNAMIC TONAL 
BALANCE COMPENSATION' circuit 
(pat. pending) takes over. As the 

volume goes down it adjusts 
frequency response, automatically 
to compensate for the ear's 

deficiencies. The result: aurally "flat" 
response, always! 

Our Formula 2 is the most efficient of 
its size. The Formula 4 offers even greater 
efficiency and power handling.And the most 

efficient is the Formula 6'. Hear them at 

your dealer. 

Check No. 10 on Free Information Card 

BIC INTERNATIONAL, Westbury, 
N.Y.11590. Div. of Avnet,Inc. 
Canada:C.W.Pointon,Ltd.,Ont. 
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Harman-Kardon Model 900+ AM/FM Multichannel 
Receiver 

MANUFACTURER'S SPECIFICATIONS 
FM TUNER SECTION: IHF Sensitivity: 2.0 V. S/N Ratio: 70 
dB. THD: Mono, 0.4%; Stereo, 0.5%. Capture Ratio: 1.6 
dB. Selectivity: 60 dB. AM Suppression: 60 dB. Image 
Rejection: 90 dB. IF Rejection: 90 dB. Spurious Response 
Rejection: 90 dB. Stereo FM Separation (1 kHz): 37 dB. 
AM TUNER SECTION: IHF Sensitivity: 300 microvolts/meter 
(internal antenna). Selectivity: Better than 35 dB. IF Rejec- 
tion: Better than 60 dB. Image Rejection: Better than 60 dB. 
AMPLIFIER SECTION: Power Output: 4 x 32 watts continuous, 
into 8 ohm loads, at any frequency from 20 Hz to 20 kHz, all 
channels driven; in two -channel mode, 90 x 2 watts continu- 
ous power, 8 -ohm loads, 20 Hz to 20 kHz, both channels 
driven. THD: Less than 0.5 per cent at rated output. IM: Less 
than 0.15 per cent at rated output. Power Bandwidth: 10 Hz 
to beyond 40 kHz. Hum and Noise: Better than -75 dB (un - 
weighted). Damping Factor: 30 at 8 ohms. Frequency 
Response: 4 Hz to beyond 70 kHz, ± 0.5 dB; from 1 Hz to 
beyond 100 kHz + 1 dB. Phono Sensitivity: Variable, de- 
pending upon separation of CD -4 adjustment. Bass Control 
Range: + 12 dB at 50 Hz. Mid -Range Control: + 12 dB at 
1 kHz. Treble Control Range: + 12 dB at 10 kHz. 
GENERAL SPECIFICATIONS: Dimensions: 20'/8 in. W x 17 in. 
D x 61/4 in. H. Weight: 45 pounds. Price: $749.95, including 
walnut enclosure. 

Harman/Kardon was one of the first high fidelity component 
manufacturers to introduce 4 -channel receivers that provided 
higher -powered stereo operation at the option of the user by 
permitting back and front amplifier pairs to be "strapped" 
or paralleled together until such time as the owner elects to 
purchase that second pair of loudspeaker systems and go "all 
the way" to quadraphonic sound. The success of the format 
is evidenced by the growing number of manufacturers who 
have followed this lead since H/K's introduction of the con- 
cept with their earlier 75+, 100+ and 150+ receivers more 
than a year and a half ago. Now, H/K has come up with more 
powerful (and much more flexible) receivers that combine the 
multi -channel 2/4 concept with a host of other features worth 

talking about-and listening to. The Model 900+, the most 
powerful of the three new receivers in the line, carries over 
into it many of the design innovations of that company's fa- 
mous Citation components. For example, the left portion of the 
blacked -out dial area features a very large meter which oper- 
ates differently from the usual signal -strength meter. Its pointer 
reads all the way up -scale until you tune to an FM station, at 
which point the needle deflects down scale and indicates noise 
quieting rather than just signal strength. Numerical calibration 
of the meter is opposite to that of conventional signal -strength 
meters and, while this might seem to be a minor point, we 
found the meter circuit to be far more useful in tuning for best 
signal than the other kind. As a further aid towards best, low- 
est -distortion tuning, the lighted words "IN TUNE" appear next 
to the meter when a station is correctly tuned. AM and FM 
dial scales are well spread out and a logging scale is also pro- 
vided. Numerals below the dial scale light up to denote mode 
of operation, such as "1," "2," "4-2-4," "2-4," and "4-4" for 
mono, stereo, matrix, stereo enhance and discrete four -channel 
positions of the mode switch. 

The lower section of the control panel contains an illumi- 
nated power on/off switch, a pair of phone jacks (for front 
and rear channels), the mode switch, bass, treble and mid- 
range tone controls (each of which is a dual concentric type 
for separate control of front and rear channel tonal settings), 
a program selector switch and the master volume control. Just 
to the right of the headphone jacks are a series of ten push 
buttons. Four of these individually control front and back main 
and remote pairs of speakers, while the remaining six control 
the two tape monitoring circuits, FM muting on -off, loudness 
on -off, and high and low filter on -off. The rightmost section 
of the front panel is entirely devoted to a joy -stick four -channel 
balance control, which H/K calls a sound -field balance control. 
We have reported on this multi -function control before, and 
again find that it is the easiest type of control with which to 
balance all four channels simply. This version of the joystick 
has very positive positions (at 45 -degree angles to either the 
vertical or horizontal) which permit listening to a single speaker 
at a time with no audible sound coming from the other three- 
a feature we found particularly useful in adjusting the CD -4 
calibration controls for proper operation with our test phono 
cartridge. 

Fig. 1-Rear panel layout. Fig. 2-View of the chassis. 
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These separation calibration controls, along with a muting 
threshold adjustment, are found on the rear panel, shown in 

Fig. 1. The rear panel also contains all the usual input and 
output jacks as well as a four -channel FM output jack for use 
with a future decoder when FM discrete four -channel broad- 
casting begins. There are two pairs of phono inputs, either one 
of which may be used for stereo or CD -4 cartridges. In addition 
to the two tape monitor groups, there are jacks specifically 
labelled for use with a Dolby external accessory box, which are 
part of the Tape Monitor 2 circuitry. Four speaker fuses and 
a line fuse are also replaceable from the rear panel. Antenna 
input terminals for both 300 -ohm and 75 -ohm connection are 
provided, as are front and back speaker terminal strips for main 
and remote quartets of speakers. A stereo/4-channel slide 
switch located below the FM mute adjust control has a pro- 
tective metal strip retaining it in the tour -channel position to 
prevent accidental switching. A pair of a.c. outlets (one 
switched, the other unswitched) and a pivotable AM ferrite 
bar antenna complete the rear panel layout. 

We are unable to obtain a full schematic diagram of the H/K 
900+, nor is one supplied with the owner's manual, so that a 
detailed description of the circuitry used cannot be given here. 
A look inside the chassis (Fig. 2) helps to explain how Har- 
man/Kardon was able to build this much receiver into so small 
a cubic volume. Circuit board modules are actually "layered" 
inside the unit, which might make servicing a bit more diffi- 
cult if it is ever required. However, all circuits are arranged 
in an orderly fashion and, visually at least, we could see no 
problems insofar as rigidity of mounting or potential heat 
problems are concerned. Neither the CD -4 demodulator cir- 

cuitry nor the SQ decoder uses IC chips for complete decod- 
ing, although we saw a sprinkling of stock IC's in these and 
other circuit modules. 

Laboratory Measurements 
The FM tuner portion of the receiver was measured in our 

laboratory and was found to have an IHF sensitivity of 2.4 

µV-a bit short of the 1.8 µV claimed. Quieting of 50 dB (in 
mono) was achieved with a signal input of only 3.8 micro- 
volts-a very acceptable figure for this amount of S/N quiet- 
ing. (See Fig. 3). Ultimate S/N measured 68 dB as against 70 

dB claimed, but mid -frequency THD exceeded claims in mono 
mode, with a reading of 0.25 percent. In stereo mode, the read- 
ing was a bit higher than claimed, at 0.6 percent. We found, 
however, that if the unit was re -tuned in stereo, this figure de- 
creased to 0.3 percent. However, the minimum distortion point 
in stereo tuning did not correspond with the separation point, 
as we learned when making separation measurements, later on. 
In terms of actual use, whenever we run into a situation of this 
kind, we favor the "low distortion" tuning point, since separa- 
tion is usually more than adequate on modern stereo receivers 
even if it is not "meter optimized." 

Stereo S/N was only about 55 dB, but the residual content 
was not really "noise," as such, but rather residual sub - 

carrier product outputs. If this output is ignored, actual S/N 
exceeds 60 dB in the stereo mode. Since we were concerned 
with this rather high level of 38 -kHz residual output, we made 
some single tone recordings from FM, using a cassette deck 
(which usually has a lower bias frequency than do open -reel 
machines) and encountered no audible "beats" in the recorded 
results, despite the relatively high" level of sub -carrier output. 

Figure 4 reveals that stereo FM separation was better than 
30 dB from 50 Hz all the way up to 10 kHz, reaching its maxi- 
mum of 42 dB at mid frequencies. THD in mono remains 
under 0.5 per cent for all audio frequencies used in FM and 
under 1.0 per cent for stereo under the same conditions. In 
making this measurement, the tuner was re -tuned slightly to 
achieve lowest distortion readings, as previously noted. Other 
measurements made on the tuner section and not shown in the 
graphs included capture ratio, at 1.5 dB, selectivity, which 
measured just over the 60 dB claimed, and AM rejection which 
was 60 dB, exactly as claimed. I.f., image and spurious re- 
jection were at least -90 dB, and possibly higher, measure- 
ments being limited by our equipment. 

Amplifier Section 
If tuner performance was a bit marginal (compared to pub- 

lished specs), amplifier capability of the H/K 900+ exceeded 
claims in almost every respect. Less conservative manufacturers 
would surely have rated the power output of this unit at 40 
watts per channel, in 4 -channel mode, for that is exactly what 
we measured with a THD of 0.5 per cent and a frequency input 
of 1 kHz. At lower power levels, THD measured a consistent 
0.1 per cent, except at very low power levels when it tended to 
increase slightly, as shown in Fig. 5. IM distortion, also plotted 
in Fig. 5, was about 0.08 per cent at listening levels below rated 
output, rising almost exactly like the THD curve to reach 0.5 

per cent at an output of 40 watts per channel. Power band- 
width, plotted in Fig. 6, extends from 10 Hz to 60 kHz-a good 
deal broader than claimed. Harman/Kardon has always be- 
lieved in wide band amplifier response and the 900+ certainly 
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follows that design philosophy. As shown in Fig. 7, rated out- 
put (32 watts per channel) is attainable from 20 kHz down to 30 
Hz at less than 0.5 per cent. At 20 Hz, it is 0.6 per cent-cer- 
tainly close enough to H/K's claims. Although all measure- 
ments were not repeated for the higher -powered "strapped" 
2 -channel mode, we did check for rated THD of 0.5 per cent 
and found that each channel produced 100 full watts (against 
90 claimed) before this value of THD was reached. At half - 
power levels (also shown in Fig. 7), THD remained close to or 
under 0.1 per cent for all audio frequencies. 

While we have previously tested other receivers and ampli- 
fiers equipped with separate bass, mid -range, and treble 
controls, the H/K mid -range control operates over a narrower 
frequency range than most, as can be seen in Fig. 8. As such, 
it provides a very immediate and noticeable effect on voice re- 
cordings and does not overlap the action of the bass and treble 
controls, also shown in Fig. 8. More about this feature when 
we discuss use and listening tests. Both high and low frequency 
filters have a slope of only 6 dB per octave and follow bass 
and treble cut curves almost exactly, making them not sig- 
nificantly more effective than these continuously variable 
controls. Loudness contour action, measured at -30 dB from 
full volume setting, conforms nicely with theoretical require - 
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ments. Hum and noise level of high level inputs, referenced 
to full output, was 84 dB, while phono hum and noise was 62 
dB below full output. 

Use and Listening Tests 
It was only when we tried to use the tuner section of the H/K 

900+ to receive a variety of stereo stations that we realized 
that there was another adjustment we had missed. It is not 
mentioned in the owner's manual and has to do with the stereo 
threshold settings. This additional adjustment is located under 
the chassis where you are unlikely to find it unless you know 
it's there. In any case, we were able to adjust the stereo thresh- 
old to a low setting of 15 µV (before our adjustment, it took 
over 25 µV of input signal strength to cause the circuits to 
"switch" into stereo-too high a figure in view of the good 
quieting characteristics of the tuner section). The muting range 
of adjustment is from 4.5 µV to 90 µV-a more reasonable pair 
of end points. Of the two tuning indicators present (the quieting 
meter and the "in tune" light), by far the most useful one is 
the quieting meter. It performs much better than a signal - 
strength meter and really does show the "quietest" (and there- 
fore best) tuning point when used in accordance with instruc- 
tions. The "in -tune" light, we feel, is more of a psychological 
"security blanket" than anything else, in that its "window" 
or the number of kHz over which it remains lit, is a little high. 
Fortunately, the if. and detection system of the tuner is so 
good that even if one tunes to the "edge" of the range over 
which the light stays on, distortion measures less than 1.0 per 
cent. Incidentally, we consulted some of the engineers at H/K 
and, after getting a brief description of how the quieting meter 
works, we can confirm that it is NOT just a signal -strength 
meter "hooked up to read backwards"-as one might at first 
suppose. We feel, therefore, that it is a significant contribution 
to good FM tuner design and use and hope that it will find 
Its way into many more FM products. 

In general, FM reception was clean, free of audible inter- 
ferences, and as sensitive as we would expect from the measure- 
ments made on the bench. Dial calibration was a bit off at 
the high end (about -300 kHz at 108 MHz). The discrepancy 
between "best separation" tuning and "lowest distortion" 
tuning was really not observable in actual practical use of the 
receiver. 

Four -Channel Use Tests 
The 12 -in. LP test record which H/K gives away with each 

receiver is a very good way to introduce the user to CD -4 
records. In addition to containing a well -narrated calibration 
band (far better than the one contained in the older 7 -in., 45 - 
rpm disc made by JVC and distributed with most competitive 
receivers), the record contains a variety of well -recorded selec- 
tions designed to demonstrate the virtues of CD -4 discrete discs. 
It succeeds in this respect, and so does the demodulator cir- 
cuitry of the 900+, which afforded well over 20 dB of separa- 
tion in every direction between all channels. Séparation nulls 
achieved by varying the two separation adjustment controls on 
the rear panel were very positive and easily set even "by ear" 
(the way most users will have to set them). Several other CD -4 
discs were auditioned on the H/K 900+, and all performed 
well, with noticeably lower distortion than we have heard on 
earlier demodulator circuitry. 

As far as the "matrix" positions and the playing of matrix 
discs is concerned, the circuitry contained in the 900+ includes 
no logic and is therefore a bit limited in terms of front -back 
separation capabilities. In this respect it is no different from 
most other SQ circuits contained in the current crop of "all -in - 
one" four -channel receivers. 

Harman/Kardon describes one very interesting mode of 
operation in their owner's manual which we could not resist 
trying. By connecting a pair of audio jumper cables from the 
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tape monitor jacks to the tape out jacks (front channels only) 
and a stereo tape recorder to the back channel tape monitor 
receptacles, it is possible to use the 900+ as a "double stereo 
system." That is, when the tape monitor switch is activated, you 
can listen to any program source selected from the front panel 
reproduced over the front speakers, while the back speakers 
can be used to listen to the tape recorder. Obviously, this comes 
off a lot better if the pairs of speakers are in different rooms 
(or, if the front main speakers are used for one stereo program, 
and the back remote speakers are used for the other-which 
amounts to the same thing). A nice feature, and probably one 
of the reasons H/K refers to these receivers as "multi -channel," 
rather than just 2/4 channel. 

Audio performance is excellent, transparent and powerful 
enough for our low efficiency speaker systems. We found that 
anything above moderate use of the mid -range tone control 
(on the "boost" side) leads to a rather high amount of "pres- 
ence," but when used in moderation, the control is a welcome 
addition to the front panel. Action of the sound -field balance 
joystick is smooth and despite the limited physical travel of 
the stick in any direction we had no trouble balancing all 

channels or favoring any one of them to the precise degree 
desired. A wonderful control, as we've said before! 

With such an excellent panel layout, compact size (for its 
power capability), and performance, plus the "bonus" CD -4 
record, we wish H/K would devote a little more effort to their 
instruction manual. Besides overlooking reference to that 
"hidden" stereo threshold control, the book offers no data 
about the circuitry of the receiver, nor does it give performance 
specifications (we had to obtain these from a separate brochure 
supplied, after request, by H/K). 

We realize that not every owner is "technically -oriented" and 
we are all in favor of "broadening the base" of high fidelity 
component acceptance, but since the reader is at liberty to 
"skip" those sections that seem too technical, we don't see any 
harm in including as much information as possible for the 
interested user. 

At $750.00, the Harman/Kardon 900+ ranks right up there 
with the few "better" quadraphonic receivers available on the 
market this year. Leonard Feldman 

Check No. 65 on Reader Service Card 

Magnavox MAX 12 

MANUFACTURER'S SPECIFICATIONS 
System Type: Three-way air suspension. Frequency Re- 
sponse: 25 Hz to 20 kHz. Impedance: 8 ohms. Drivers: 12 - 
in. high compliance woofer, 2 -in. hemispherical dome mid- 
range, 2 -in. phenolic ring tweeter. Crossover Frequencies: 
1 500 Hz, 4500 Hz. Controls: Three -position midrange, three - 
position tweeter. Cabinet Finish: Oiled walnut veneer. 
Dimensions: 151/4 in. W x 131/4 D x 251/4 H. Weight: 
Approx. 40 Ibs. Input Power: 10 watts minimum, 75 watts 
maximum. Price: $174.95 each. 
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Fig. 1-Impedance plot for several combinations of mid- 
range and tweeter control. 

The Magnavox MAX 12 is a three-way loudspeaker system 
utilizing a 12 -inch air suspension woofer, a 2 -inch hemi- 
spherical dome midrange, and a 2 -inch phenolic ring cone 
tweeter. While large enough to be treated as a floor -stand- 
ing speaker, the cabinet is finished on four sides with an 
oiled walnut veneer and there is no provision for floor 
glides. The front grill is acoustically -transparent sculp- 
tured foam and the rear side of the cabinet, while not ve- 
neered, is stained to closely match the finished sides. Alu- 
minum accent strips are attached to the front of the cabinet 
in such a way as to present a cosmetically attractive contrast 
to the walnut and black grill front. This reviewer recommends 
that this speaker be positioned in a living room in such a 
manner that there will be little temptation to place drinking 
glasses, ashtrays, or lamps on it, which could mar the finish. 

The speaker grille is pressed onto Velcro fasteners and 
removed by pulling outwards on the handle formed by the 
black metal MAGNAVOX name tag. This name tag can be 
relocated to the long side of the grille for horizontal speaker 
box shelf placement, but this requires a Phillips screwdriver 
and locating a new hole on the backside of the grille frame. 
One should also consider that with a weight of 40 pounds, 
only a very sturdy shelf should be used for the MAX 12. 

The midrange and tweeter level controls are located on 
the front panel behind the grille. They can readily be ad- 
justed without requiring access to the rear of the cabinet. 
Each control is a three -position rotary switch and is marked: 
+3 dB, NOMINAL, and -3 dB. 

Speaker connection is made to knurled twist -knobs located 
in a recessed cavity on the rear. This allows the speaker to 
be positioned flat against a wall. The terminals are well 
marked and widely spaced for safe, easy connection. 

A complete set of specifications, hookup recommen- 
dations, and user -oriented suggestions on amplifier power 
restriction is firmly cemented on the back of the cabinet. 
This is exactly where it belongs and Magnavox is to be con- 
gratulated on this. 

Technical Measurements 
The MAX 12 is rated as an 8 -ohm system. The measured 

impedance is well above this value throughout the useful 
frequency range as shown in Fig. 1. With three -position 
midrange and tweeter controls, nine measurements would be 
required for complete characterization. Five of the com- 
binations are shown in Fig. I and these were taken to show 
not only the maximum and minimum impedances, but the 
slight interdependence of control settings. System resonance 
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anatomy of the total performers 
If you take apart one of TDK's new 
Dynamic -series cassettes, you might 
think it looks pretty simple. Five 
screws. Two hubs. A length of tape. 
Two rollers. Two cassette shell 
halves. A few other parts. What's so 
complicated about that? 

Plenty! Unlike open reel tape, a tape 
cassette becomes an integral part of 
your recorder. Not just electromag- 
netically, but also mechanically. So 
in addition to good sound reproduc- 
tion capabilities, a cassette must be 

an absolutely precise mechanism. 

It took years of research, develop- 
ment and testing to produce the 
present-day TDK cassette. The result 
is a unique combination of superior 
electromagnetic characteristics and 
mechanical precision that make TDK 
cassettes completely compatible 
with any cassette recorder. And it 
permits them to deliver total sound 
reproduction and mechanical per- 
formance unequalled by any other 
cassette you can buy today. 

Take the tape, for example. TDK 
cassette tapes are coated with ex- 
clusive formulations of ferric oxide 
powders in special binders, using 
proprietary TDK methods which re- 
sult in the most desirable electro- 
magnetic characteristics. Not just 
full -range frequency response and 
high -end sensitivity, but the proper 
balance of all the other character- 
istics essential to the faithful repro- 
duction of "real -life" sound. Like 
high MOL (Maximum output level). 
Broad dynamic range. Wide bias tol- 
erance. High signal-to-noise ratio. 
Low modulation and bias noise. Low 
pint -through. Good erasibility. 

The housing is precision -molded of 
high -impact styrene. The transport 
mechanism uses tapered and flanged 
rollers with stainless steel pins, all - 
felt pressure pad, silicone -impreg- 
nated liners, and two -point hub 
clamps. Features first introduced by 
TDK. And all parts are manufactured 
to extremely fine tolerances to as- 
sure trouble -free operation and to 

resist jamming, stretching, warping 
and tangling. 

What does all this mean to you? 
Just that when you record on one 
of TDK's new Dynamic -series "total 
performer" cassettes, you can be 
sure of getting everything! All the 
highs and lows. All the important 
harmonics, overtones and transient 
phenomena. All the natural richness, 
fullness and warmth of the original 
performance. Plus reliable, trouble - 
f ree mechanical operation. 

So look for TDK's total performers 
at quality sound shops everywhere. 
For sound you feel as well as hear, 
discover the dynamic world of TDK! 

the new d namic world of 

TIDK. 
TDI< ELECTRONICS CORP. 
755 Eastgate Boulevard, Garden City, New York 11530 
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Fig. 2-One meter anechoic amplitude response for 
several midrange and tweeter positions. 
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occurs at 45 Hz. This speaker could be safely paralleled 
for drive by any amplifier capable of driving 4 ohms. 

The magnitude of the on -axis, one -meter, anechoic fre- 
quency response for one -watt drive is shown in Fig. 2. It 
is not possible to present a simple representative plot, not 
only because of the nine possible control settings, but also 
because severe acoustic interaction occurs between the 
midrange and tweeter. Figure 2 therefore shows two basic 
measurements which are separated by 10 dB for clarity of 
presentation on one graph. The lowest curve, with SPL 
coordinates on the right of the graph, is for the Magnavox 
recommended positions of nominal for both midrange and 
tweeter. Bass response extends down to about 50 Hz then 
rolls off at the 12 dB per octave expected for a well -designed 
air -suspension system with the measured resonance shown in 
Fig. 1. The hemispherical -dome midrange is simply too good 
a high frequency reproducer to allow only the tweeter to 
handle frequencies above 4.5 kHz. The result is a response 
dip at about 6.5 kHz where their contributions become out 
of phase. This may be seen from the phase plot of Fig. 3, 
which is made for the same nominal midrange and tweeter 
level control settings. What is happening is that the woofer 
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B MID-3dB, TW NOM 
C MID -30B, TW-3d8 
D MID NOM, TW NOM 
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Fig. 3-One meter anechoic phase response for nominal 
midrange and tweeter control. 
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Fig. 4-Frequency response due to first ten milliseconds 
of sound in a preferred room position measured at three 
meters. Curves displaced 10 dB for clarity. 

and midrange are in phase, producing a sound pressure in- 
crease for a positive voltage applied to the plus speaker 
terminal, while the tweeter is phased so as to produce the 
reverse polarity of sound pressure. Because of the difference 
in acoustic position of midrange and tweeter, Fig. 3 shows 
two plots. The upper phase plot, near zero degrees from 1 kHz 
to 3 kHz, is made by correcting the air path delay to the 
midrange and shows it to be in phase. The rapid phase 
transition at 3.5 kHz is due to crossover between midrange 
and tweeter. The lower phase plot is corrected for nominal 
tweeter air path delay and shows a phase of nearly 180 degrees 
above 7 kHz. (The break in the lower phase curve at 6.5 kHz 
is due to a 360 -degree phase lag transition at this frequency 
where the midrange is still exerting some control. The 
data is plotted as a break rather than a precipitous step in 
phase for ease of presentation.) 

Referring back to Fig. 2, the dip due to nominal control 
positions can fortunately be overcome by readjusting the 
midrange control. The upper three amplitude response 
curves, with the left side SPL calibration, were measured 
for the midrange in the -3 dB position and all three tweeter 
control positions. The listening test, conducted prior to 
measurement, had indicated a more accurate sound for the 
-3 dB midrange position, hence this measurement. No phase 
data is included for this midrange position but suffice it 
to say the 360 -degree transition at 6.5 kHz did not occur 
for the nominal and +3 dB tweeter positions. 

The three -meter room response for the first 10 milli- 
seconds of sound is shown in Fig. 4. The speaker was mounted 
against a wall, as recommended by Magnavox. The system was 
raised so that the center of the front face was at ear level, 
or one meter, in this test. The midrange and tweeter were 
set to NOMINAL and the measurement was made directly 
on axis and 30 degrees off axis in a stereo left channel 
position. The measurements are displaced 10 dB for clarity 
of presentation. The substantial dispersion of both midrange 
and tweeter allowed for a "filling up" of the dips of the 
anechoic response for Fig. 2 because of early sound scatter 
from ceiling and floor. 

Harmonic distortion for the musical tones EI, A2, and A4 
is shown in Fig. 5. The intermodulation distortion of A4 by 
El when mixed in equal power is shown in Fig. 6. The har- 
monic distortion is primarily second harmonic for the lower 
pitched tones. The intermodulation of A4 is mostly due to 
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Fig. 5-Harmonic distortion for the musical tone 
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SANSUI'S FOUR 1 -CHANNEL RECEIVERS 
Sansui's QRX series AM/ FM receivers are the most advanced 4 -channel units 
you can own. All four have Sansui's QS vario matrix to give you unparalleled 
4 -channel performance. QS and SQ matrix recordings and broadcasts are 
decoded with true -life fidelity. All Sansui QRX receivers feature the unique 
QS synthesizer to create 4 -channel sound from stereo sources with true 
directionality. Discrete sources such as tape and CD -4 demodulators can be 
used with any Sansui QRX 4 -channel receiver. Plus you get Sansui's famous 
engineering excellence in amplifier and tuner sections as well. Hear them all 
at your nearest franchised Sansui dealer. 

Sansui 
SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan 
SANSUI AUDIO EUROPE S. A., Antwerp, Belgium ELECTRONIC DISTRIBUTORS (Canada) Vancouver 9, B.C. 
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amplitude modulation with only a small phase modulation 
contribution at the maximum power levels tested. Crescendo 
handling measurements, as well as these more conventional 
measurements, suggest that the Magnavox -recommended 
power limitation of 75 watts is a realistic upper limit for 
quality reproduction. 
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Fig. 8-Energy-time response to a perfect pulse band 
limited d.c. to 20 kHz. 

The polar response for three combinations of midrange 
and tweeter control is shown in Fig. 7. The fact that both 
the midrange and tweeter have wide angular dispersion is 
quite evident. The partial cancellation of midrange and tweeter 
is indicated by the same frontal axis energy for two positions 
of midrange control. However, on an energy basis, the polar 
response indicates that relatively uniform sound should be 
obtained within 45 degrees to either side of the frontal axis. 
Strong room reflection may be expected due to this property 
and the speaker may tend to sound bright in a sparsely 
furnished room. 

Figure 8 is the transient energy response measured one 
meter on axis. The position of some major physical elements 
in the MAX 12 is shown for comparison. The separate 
contributions of the tweeter, midrange, and woofer high 
frequency components are quite evident. As a basis for 
comparison, if this loudspeaker were perfect, the plot would 
yield a single energy hump around 2.9 milliseconds with 
most of its energy concentrated within a period of one - 
tenth millisecond. No speaker is perfect, however, and 
Fig. 8 is the amount by which the MAX 12 disperses an 
impulse. 

Listening Test 
Magnavox provides the purchaser of the MAX 12 a 

detailed set of recommendations for proper operation. These 
were followed as closely as possible for the listening test 
so as to best represent the conditions a purchaser might 
encounter. The speakers were placed along one wall and 
raised so that the center of the front face was approximately 
at ear level when sitting in a chair. 

Vertical mounting, with the MAGNAVOX name tag 
erect, produces better . stereo imagery than a horizontal 
mounting such as might be considered for shelf placement. 
This is probably because of the vertical "totem pole" alignment 
of woofer, midrange, and tweeter. A horizontal mounting 
produces audible stereo image wander as one changes his 
listening position. Good lateral stereo imagery, however, is 
available from a vertical mounting configuration. 

Good high frequency balance may be, obtained with the 
speakers flat against the wall. The general impression with 
both controls at NOMINAL is that of a "hot" midrange. While 
this provides a good sense of presence for vocals, particularly 
those with a center -stage position, a more realistic, overall 
balance was obtained with the midrange in the -3 dB position 
and the tweeter left at NOMINAL. 

Though bass response measured down to 50 Hz, it appeared 
to this reviewer to be just a shade "thin" when compared to 
other acoustic suspension systems of the same physical size. 
Some bass equalization was thus felt necessary for a better 
sense of realism. Corner placement of the speakers may 
prove desirable in some listening situations in order to 
provide a firmer bass. 

Close miced vocals and electronically reproduced instru- 
ments are quite adequately reproduced. Lateral stereo imagery 
was quite acceptable with no hole in the middle or jumping 
about of a center image with change of listening position. 
Radial stereo imagery, however, which gives the sense of 
depth, was not entirely to this reviewer's satisfaction. Most 
of the sound image appeared compressed in range so as to 
give a more nearly two-dimensional portrayal of some stereo 
material known to have good depth. Orchestral and choral 
presentations appeared to suffer from foreshortening. 

The Magnavox MAX 12, in this reviewer's opinion, while 
doing a creditable job with wide -range material, appears best 
suited to the reproduction of contemporary music, which can 
place strong demands on the 1 kHz to 7 kHz range. 

Richard C. Heyser 
Check No. 67 on Reader Service Card 
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AKAI 4000DS Tape Deck 

MANUFACTURER'S SPECIFICATIONS 
Speeds: 33/4 and 71/2 ips. Frequency Response: 30 to 23,000 
Hz ± 3 dB at 71/2 ips; 30 to 16,000 Hz ± 3 dB at 33/4 ips. 
Signal -to -Noise: Better than 50 dB. Erase Ratio: Better than 
70 dB. Wow and Flutter: Less than 0.1 5% rms at 71/2 ips; 
less than 0.2% at 33/4 ips. Distortion: Less than 1.5% (1000 
Hz, 0 VU). Heads: Three, record, playback, and erase. Reel 
Size: 7 -inch maximum. Dimensions: 16 in. W x 121/2 in. H x 

7Y2 in. D. Weight: 25 lbs. Price: $269.95. 
The name AKAI is a well -respected one in the tape recorder 

world, and they are especially remembered for their pioneering 
work with the cross -field head technique-a remarkable innova- 

tion in the days before low -noise tapes. They now have a wide 
range of high-fidelity products including receivers, amplifiers 
and preamplifiers, loudspeakers, open -reel recorders and cas- 
sette machines. One of these cassette recorders, the GXC-46D 
with Dolby system, was in fact reviewed in the November, 
1973 issue. 

The Model 4000DS reviewed here is a relatively inexpensive 
4 -track machine with a good all-round performance and hav- 
ing some interesting features like provision for sound -on - 
sound, automatic shut-off, a track selector switch and a monitor 
head. It is somewhat smaller than most open -reel machines, 
measuring 16 by 12 inches high and about 7 inches deep. On 
the extreme left hand side are the microphone input sockets 
and one for headphones. To the right of these is a dual -con- 
centric control for line and microphone inputs to the left 
channel. On the other side of the two illuminated VU meters is 
a similar dual control for the right channel and then come four 
rocker switches for tape monitor, sound -on -sound, tape equal- 
izer for 33/4 and 71 ips, and tape selector for normal and S.R.T. 
Above this one is another rocker switch for on -off. The front 
panel, on which are situated the VU meters and most of the 
controls, is finished in a charcoal black giving a pleasing con- 
trast to the brushed silver top plate. 

Tape control functions are shared by two large rotary lever 
switches, one for stop, forward, and record and the other for 
fast forward and rewind. The record push button is located 
below the capstan, and a digital counter is situated just to the 
left of the head cover. This cover is a handsome piece of die- 
casting on which is mounted a channel selector switch in- 
scribed 3-2, stereo and 1-4. A pause control in the form of a 
lever is located above the on -off switch, and there is also a 
push button for a quick start. Input and output sockets (in- 
cluding a DIN type) are all located in a recess at the rear. 

The equalizer switch does just that-there is no speed -change 
control as such and the user has to remove a sleeve from the 
capstan to change speeds from 71/2 down to 33/4 ips. This sleeve 

One look at an Audio Research component tells 
you that here is audio equipment built for per- 
fectionists, by perfectionists. Meticulous design 

. highest quality materials ... packaged with 
the kind of craftsmanship that's all but disap- 
peared today. 
Audio Research equipment isn't just well - 
engineered . it's "over -engineered." Every 
element, from the chassis to the smallest elec- 
tronic device, is chosen to exceed performance 
requirements by a wide margin. Our manufac- 
turing techniques, too, go far beyond commonly 
accepted audio industry standards. 
Few products anywhere are made with such 
attention to quality and reliability. So when you 
visit your Audio Research dealer it'll pay you to 
look as well as listen. If perfection is your goal, 
we think you'll agree: there's no substitute for 
Audio Research components. 

audio research corporation 
Box 6003 / Minneapolis, Minn. 55406 / Tel: (612) 721-2961 

Check No. 3 on Reader Service Card 
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Fig. 1-Head assembly. 

Fig. 2-View of the chassis. 
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Fig. 3-Record-replay response at 7' ips. 
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Fig. 4-Record-replay response at 33/4 ips. 

10K 

is then placed (or should be placed) on a storage post which 
is mounted near the aforesaid capstan. 

Although there are separate recording and playback heads, 
I was interested to see that both had one -micron gaps-most 
unusual (see Fig. 1). The motor is a 4 -pole induction type 
turning at 1800 rpm (on 60 Hz, that is)-see Fig. 2. Eleven 
transistors are used, together with four ICs, and headphone 
output is taken through a step-down transformer. The bias 
oscillator is a normal push-pull arrangement with a frequency 
of 105 kHz. 

Measurements 
Figure 3 shows the frequency response at 712 ips with 

Maxell UD tape. The 3 dB point is 24 kHz-slightly better 
than the specifications. Response at 33/4 ips is seen in the 
next graph (Fig. 4), and here the 3 dB point is nearly 17 

kHz, which would be considered excellent for 71 ips not 
so long ago! Figure 5 shows the playback response with a 
standard test tape, and the distortion characteristics are 
shown in Figs. 6 and 7. The THD at 0 VU is generally less 
than one percent, increasing to 3.8 percent at +5 VU. Signal 
to noise was 53 dB referred to 0 VU or 56 dB referred to 
+3 VU. You can put it another way and say it was 57 dB 
at 3 percent distortion. Figures for 33/4 ips were just over 
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Fig. 5-Playback response with standard tape. 
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Fig. 6-Distortion vs. frequency (0 VU). 
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Superb performance - lavish engineering 
-a new standard in high fidelity 
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THE ALL NEW 700 SERIES 
Stereo Tape Recorder A700 Digital Stereo Tuner/Pre-amplifier A720 Power Amplifier A722 

Revox Corporation in USA ;155 Michael Drive, Syosset, NY 11791 & 3637 Cahuenga Blvd. West, Hollywood, California 90068 

Revox in England: Lamb House, Church Street, London W4 2PB. Revox Sales and Service id Canada. 
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2 dB less in each case. Sensitivity for 0 VU was 44 millivolts 
line and 0.6 millivolts at the microphone input. Output was 
1.2 volts. Wow and flutter was excellent for a machine in 
this price range being 0.12 percent at 7' ips and 0.15 percent 
at 33/4 using the DIN record -replay standard. Finally, the 
tape rewind time was 210 seconds for 1800 feet. If these 
figures are compared with the specifications, it will be 
seen that the maker's ratings are quite conservative. 

In -Use Test 
The 4000DS was used with a Sansui 9500 integrated 

amplifier and a Thorens 125 turntable fitted with a Shure 
Mk. III cartridge. Several tapes were made from records 
including some CBS SQ discs. Two sound -on -sound recordings 
were also made. To do this, a recording is made on one 
track in the normal manner. The tape is then rewound to 
the starting point using the counter and another track recorded 
while monitoring the first track. The tape is rewound again 
and the process is repeated again for tracks three and four. 
For playback, the track selector switch is set to the track 
on which the last recording is made and the mono mode 
selected by pulling the right level control knob outwards. 

This kind of thing is very useful for the amateur composer or 
possibly for language training. Full instructions are given in 
the owner's manual, which points out that as many individual 
recordings as desired can be transferred to a single track. 
The manual also describes the procedure for sound -with -sound, 
sound mixing, head cleaning, and tape splicing. 

The two tape function knobs worked quite smoothly 
although it took some time before I got completely used to 
them. For instance, the stop position is not marked so I 

had to hesitate a split second before I turned the right 
knob the right way. I had no difficulty with the speed change 
modus operandi-mainly because I rarely use 33/4 ips. However, 
I can imagine that some people would feel a little frustrated 
at the lack of a speed -change switch. But again, this is an 
inexpensive machine, in fact, a remarkably inexpensive 
machine. In terms of basic performance, especially frequency 
response, distortion and wow and flutter, it compares very 
favorably with recorders costing much more. Certainly, it 
has more to offer than cassette units in the same price range. 

George W. Tillett 

Check No. 66 on Reader Service Card 

ESS Preamplifier and Model 200 Power Amplifier 

MANUFACTURER'S SPECIFICATIONS 
Bandwidth Preamplifier & Frequency Response: High- 
level section, ± 0.025 dB, 10 Hz to 40 kHz; _+ 0.1 dB, 
5 Hz to 75 kHz; + 1 dB, 2 Hz to 2 MHz; Tone -control 
section, ± 0.025 dB, 10 Hz to 25 kHz; ± 0.1 dB, 5 Hz to 
40 kHz; ± 1 dB, 2 Hz to 150 kHz; Phono-preamp section, 
± 0.25 dB from RIAA curve, 20 Hz to 20 kHz. THD: 
0.0075%, 20 Hz to 20 kHz, to rated output. IM Distortion: 
0.005%, 60 Hz & 4 kHz mixed 4:1, to rated output. Noise: 
High-level section, 100 dB at rated output; Tone -control 
section, 96 dB at rated output; Phono-preamp section, 80 dB 
ref. to 10 mV, 1 kHz input. Phono Input Impedance/ 
Capacitance: 47 kohms, 50 pF. Rated Output: 2.5 V 
rms. Dimensions: 165/e in. W x 6 in. H x 9 in. D. Price: 
$ 399.00. 
Model 200 Amplifier 
Power Output: 100 watts rms per channel, 20 Hz to 20 
kHz, both channels driven into 8 ohm loads. Frequency 
Response: ± 0.25 dB, 22 Hz to 41 kHz, 1 watt. + 1 dB, 
12 Hz to 133 kHz, 1 watt. Harmonic and IM Distortion: 
0.1 %, 20 Hz to 20 kHz, to rated output. Hum & Noise: 100 
dB below rated output. Damping Factor: 100 at 20 Hz. 
Input Impedance: 47 kohms. Sensitivity: 1.5 V rms in for 
rated output. Price: $399.00. 

The ESS preamp is constructed utilizing a large PC board 
containing all the circuitry except the power supply which is 
mounted on the shield. (See Fig. I.) All the push button 
switches are direct wired to the PC board. The switch and 
potentiometers are hand wired (with wire) to the board. 

Notable here is the use of an Allen-Bradley pot for the 
volume control. The power switch is a rugged unit, capable 
of handling the in -rush of current from large solid-state 
power amps. 

The construction of the power amp is also rugged and 
appropriate to an amplifier of this general power range. 
About the only construction point which might give trouble 
is the lack of support at the top of the two PC boards. Under 
rough handling, these boards could vibrate and possibly 
cause connecting wires to break loose. This should be no 
problem in the normal installation, however. The heat sinks 
are quite adequate for normal music use, although they did 
get very HOT during worse case testing conditions. 

Circuit Descriptions 
Functionally, the ESS preamp has four amplifier blocks 

per channel: a phono preamp-equalizer, an output.amplifier, 
a tone -control amplifier, and a headphone amplifier. (See 
Fig. 5. During normal use, only the phono preamp and/or 
the output amp are in use. If the tone controls are switched 
in, that circuit is placed between the output amp and the main 
output on the back panel. The headphone amp is connected 
to the main output and is on-line all the time. 

A time -delay relay circuit prevents turn -on thumps by 
opening the main outputs and shorting the internal output 
lines to ground during the delay period, which is about five 
seconds. On turn-off, the relay drops out very quickly, thus 
preventing turn-off surges from getting through to the power 
amp-many of which work for a short time when turned off. 
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Fro -n the -cost brilliant 
hig-s cf c piccolo to the 
sorlorors lows of an organ. 
not-irc Arches the sound of 
Koss =5P-9 Stereophones. 
In fzid, according to Sterec 
ReN. e.v, ' he Koss ESP -9's 
were ojtscnding enough in 
boh scund and measure- 
me-ts: to serve as a 

cor-pJ-ison standard for 
the o 1ers.- And that's 
hig-+ praise indeed. 

EJt hen, for those who 
haee -Marc the Koss ESP -9 
Eledroetaiic Stereophone, 
prc se li <3 that isn't 
sur:iris nc. Because the 

pu feel like hearing 
ymphony, 

ring jt. 

Koss ESP -9 and paterted 
energizer offer a dist`rtion- 
free, wide -range frequency 
response never before 
possible in headpFones... 
flat ±2 db monitcrirg 
over the entire audible 
spectrum of ten octaves. 
And hat's 4 full o:taves 
beyond the range of 
conventional Stereophones. 

The ESP -9's unique push- 

pull balarced acoustica' 
circuitry also cancels 
out all second harmonic 
distortion. So what you hear 
is as breathtaking as a 
live performance. And 
perhaps it's even more 
breathtaking. Because the 
patented Koss fluid -filled 
ear cushions eliminate 
ambient noise anc provide 
a truly private listening 
experience. 

But you really have to 
hear the Koss ESP -9 to 
know why it's the world's 
finest Stereophone. So 
take a record or tape of 

KOSS st s 

your favorite symphony 
to your Audio Spec alist for 
a live demonstratioi. 
And in the meantime, write 
for our full -color cctalog, 
c/o Virginia Lamm. 
From $15.95 to $175, 
there's no sound ecual to 
the Sound of Koss. 

Koss ESP -9 Electrostatic Stereophones 

from the people who invented Stereophones. Check No. 19 on Reader Service Card 

Koss Corporation, 4129 N. Port Washington Ave., Mil. cukee, W sconsin 53212 Koss S.r.l., Via dei Valtorta, 21 201 27, Milan, Italy 
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The power supply consists of a full -wave rectifier bridge, 
a 500 µF filter capacitor, and a circuit which amounts to 
a high -gain emitter -follower with the base input fed from a 
voltage divider across the input filter capacitor. A 50 µF 
capacitor from the base to ground reduces input ripple by a 
factor of about 375:1. The output of this follower is further 
filtered by a two -section RC filter, which powers the preamp 
circuit with about + 38 V d.c. 

The basic circuit configuration used for the phono equalizer 
and output amp is shown in Fig. 6. As a basic circuit, it is 
not startlingly new, but ESS has worked out the parameters 
for very low distortion and wide bandwidth. The main 
difference between this circuit and the usual one of this 
configuration is the bootstrapped collector load of Q,. The 
current gain of Q, is used to cause the junction of R, and 
R, to dynamically follow the voltage at Q2's collector. If 

Fig. 1-Internal view, ESS preamplifier. 

Fig. 2-Back panel view, ESS preamplifier. 

Fig. 3-Internal view, ESS Model 200 power amplifier. 

Fig. 4-Back panel view, ESS Model 200. 
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HIGH DEFINITION STEREO CONTROL 

the 
standard 
of 
comparison 
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Among audio experts, the SP -3 Preamplifier has become the standard 
by which other preamplifiers are judged. "The Stereophile"* maga- 
zine calls the SP -3 "the closest thing yet to the ideal straight wire 
with gain." We could give you a lot of impressive specifications and 
numbers, but there's only one way to fully appreciate what the SP -3 
can do. Install it in your audio system - put on your very best music 
source material - and get ready for the most satisfying listening ex- 
perience of your life. 

You'll discover musical subtleties you didn't know existed. Greater 
depth than you've ever heard before. Tone and color of all instrumenta- 
tion revealed with unequalled accuracy. You'll also discover a few 
things are missing. Like hiss, distortion, hum, graininess-all the "bugs" 
that degrade sound quality. 
More and more audiophiles are learning that the SP -3 makes a good 
system even better. Arrange for a demonstration at your Audio Research 
dealer. No matter how high your standards, you'll find the musical 
satisfaction you've been looking for. 

audio research corporation 
P.O. Box 6003 / Minneapolis, Minnesota 55406 / Tel: (612) 721-2961 

The Stereophile, Box 49, Elwyn, Pa. 19063 

Check No. 4 on Reader Service Card 
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YOUR ULTIMATE AM PLIFIER 
The Dynaco 
Stereo 400 

It's all you've ever wanted in 
an amplifier. Power -400 
watts at 8 ohms, 600 watts 

at 4 ohms; unsurpassed 
stability with any speaker; 
cooling capacity without 

equal; unmatched protection 
for both amplifier and 

speakers; and sound quality 
that draws raves from solid 

state and vacuum tube 
fanatics alike. A thousand 

square inches of heat sink - 
1.2 pounds of aluminum for 

each output transistor-plus 
space for an optional fan. 
Relay DC protection, plus 
exclusive DYNAGUARDTM 

speaker saver and a host of 
additional safeguards make 

the Stereo 400 the most 
reliable, as well as the best 
sounding amplifier extant. 

Optional illuminated 
meter kit-$75. 

Build it in 3 or 4 evenings 
with Dynaco's easy step- 

by-step instructions, and the 
simplicity of a single full 
color pictorial diagram. 

Still dubious? Send $2.50 for 
the detailed manual. 

$449 kit; $599 assembled. 

Build the kit 
and save! 

ynrdW INC_ 
Division of Tyco Laboratories 

3060 Jefferson Street 
Philadelphia, Pa. 19121 

Also available in Canada 
from DYNACO OF CANADA, LTD. 

A5 I 
Gentlemen: 

Please send your new FREE full 
color Dynaco catalog of speakers 
and components. 

Name 

Address 

City 

State Zip 
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.i. 

the junction a.c. voltage at R, and R, was equal to the a.c. 
voltage at (I's collector, R, would appear as an infinite 
collector load to Q,, thus producing a very high voltage 
gain in Q,. In practice, the voltage gain of Q, is never equal 
to one, and therefore R, does not get infinitely large, but 
it gets large enough to give a circuit like this open -loop 
gains in excess of 10,000. The tone -control amplifier is a 
simpler circuit, using Q, and Q, to form the high -gain in- 
verting amplifier required for feedback tone -control response. 
The headphone amp is a complementary emitter -follower 
with input fed from the main output of the preamp. 

The circuitry of the Model 200 amplifier is similar to 
other solid-state amps in that it uses an input differential 
pair direct -coupled to an inverting predriver. The predriver 
swings essentially the full power -supply voltage through 

TAPE IN 

PH IN 

HI -LEVEL 

TAPE 
OUT 

PHONE 

OUT 

MAIN OUT 

PHONO 

PREAMP 

HEAD 
PHONE 

AMP 

MUTINO 
RELAY 

ME] 
MON 

o 

TO 
OTHER 
CHAN. 

OUTPUT 

AMP 

Fig. 5-Simplified block diagram of the ESS preamp. 

vcc 

NO 

FEEDBACK 
NET 

Fig. 6-Simplified circuit of the gain block used for 
the phono and output amps in the preamp. 

FREQUENCY, 1,12 

Fig. 7-Phono RIAA equalization error, tone and filter 
characteristics, and output amplifier response of the 
preamp. Note that two frequency scales are used. 

a quasi -complementary gain of one output stage. Refine- 
ments are in evidence, however, as the differential pair 
collector that is used has a constant current load and is 
coupled to the predriver through an emitter -follower, 
giving much more open -loop gain than would be present 
without these two devices. The positive half -cycle output 
amplifier is a compound triple consisting of an NPN CE 
(common emitter) driving a PNP CE driver, which in turn 
drives two NPN output devices in parallel as CC (common 
collector or emitter -follower). The negative half -cycle out- 
put amplifier has a PNP CE driving a NPN CC driver, which 
drives two more NPN output transistors in parallel as CEs. 
The composite output amplifier is fed back to a gain of 
one by connecting the output back to the input emitters 
(output -amp input transistor emitters). The input coupling 
capacitor and feedback shunt decoupling capacitor are 
paralleled with back -biased diodes which may have an effect 
on overload characteristics or turn -on thump (very absent in 
this amp). The output protection circuit appears to be a 
volt -amp limiter type as inputs are from output current and 
voltage. The predriver transistor is current limited to prevent 
its failure under conditions of heavy negative half -cycle 
output VI limiting. The power supply is a bi -polar one, 
consisting of a good-sized transformer, full -wave rectifier 
bridge, and two 7800 µF/100 V filter capacitors. Supply 
voltage is ± 56 volts d.c. at idle. 

Listening Tests 
In order to be as objective as possible, listening tests are 

normally performed before the equipment is measured. This 
reviewer's normal record -playing set-up consists of a phono 
preamp with 40 dB of gain at 1 kHz, followed by a 25K 
dual volume control, with the output fed directly to a power 
amp or into a unity gain (at mid -band) active equalizer for 
the present speaker system. This is done since tone controls 
aren't desired most of the time, 40 dB gain is enough for 
most listening, and finally and most importantly, additional 
circuitry opens up the possibility of degrading the sound to 
some extent. 

Accordingly, the listening tests on the ESS preamp were 
conducted as follows: the record -out jacks of the preamp 
were fed into the 25K dual volume control and into one 
input of the system equalizer. The main output was con- 
nected to another input of the equalizer. The preamp 
volume control and balance control were set-up with a CBS 
STR-130 test disc to give the same level at both inputs to the 
equalizer, which is acting as a switch box for the test. The 
capacitance of the cables from the 25K volume control to 
the equalizer form a low-pass filter with a minimum cutoff 
frequency in excess of 100 kHz. This set-up allows the basic 
phono preamp sound to be compared with the sound of the 
complete preamplifier. In some situations, the listening is 
done with electrostatic headphones (sans equalizer) to check 
for subtle differences, though generally what differences 
there are can be heard through the loudspeakers. Pickups 
tried with this preamp were B&O SP -12, Shure V-15 III, 
and Decca 4RC. 

The phono preamp sound-or more accurately its lack of 
sound-was very good and was easily among the best 
heard from commercially available solid-state circuitry. 
Though its measurements are superb, the output amplifier, 
the ESS phono preamp was about as open and defined, 
though the high end was just a bit more edgy and distorted. 
Though its measurements are superb, the output amplifier, 
when switched in, brought a brighter sound with a small 
increase in distortion, as did the tone controls. When 
compared with other high -quality, solid-state preamps, the 
effect of the output and tone -control amplifiers is typical. 

The Model 200 amplifier was compared to other power 
amps, which included among others a pair of Marantz 9s 
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Are we really number four? 

A recent survey by a leading 
audio magazine found Sherwood 
in fourth place among all stereo 
receivers, in terms of the "brand 
bought most last year." 

This report both pleased and 
confused us. Since we barely 
showed up in previous annual 
tallies, the evidence of sudden 
fame and popularity was 
certainly welcome. 

Unfortunately, it didn't make 
any statistical sense. After all, 
we're the people who make this 
gear, and we ought to know how 
many units we put together in a 

year's time, and we promise you 
that the total doesn't even 
approach what the giants are 
doing. 

Maybe there was another 
message in that score. 

So we reviewed the survey a 

little more closely, and 
remembered that it was a 

subscriber survey, meaning that 
it automatically did not include 
the large general mass market 
for high fidelity equipment, where 
most of the big volume is. 

In other words, the survey was 
biased, in favor of the 
sophisticated, expert, deeply 
involved audio enthusiast: the 
man who takes his listening 
seriously. 

Among this specialized group, 
Sherwood registered a fourth 
place position. 

Which would make sense 
statistically, since the numbers 
are smaller. 

And on a performance -per - 
dollar basis as well, since the 
standards are higher. 

Check No. 35 on Reader Service Card 

S7200 
"Best Buy" (a leading consumer 

testing publication) 
Amplifier output (RMS, 8 Ohms, 

both channels driven): 40 + 
40 watts @ 1 KHz; 32 + 32 
watts, 20-20 KHz 

Distortion at rated output: less 
than 0.7% 

Power bandwidth: 12-35 KHz 
FM sensitivity (II -IF): 1.8 µv 
FM selectivity: 60 dB 
FM distortion (mono): 0.25% 
Capture ratio: 1.9 dB 
Price: $359.95 

ta 

Sherwood 
The word is getting around. 
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and a Marantz 1120, and generally it performed quite well. 
The bass response was solid and tight, as we have come to 
expect from the best solid-state amps. The high end sound 
was very good and without the edgeness of other highly re- 
garded solid-state amps. 

Measurements 
The gain of the phono preamp at I kHz measured 74.2X 

or 37.4 dB, which is close to the usual 40 dB of most phono 
preamps. Input noise over a 20 Hz to 20 kHz bandwidth 
with shorted inputs was 0.75 and 0.63 AT (82.5 & 84.5 dB) 
in left and right channels. An 80 dB S/N ratio referenced 
to a 10 mV signal input at 1 kHz would yield an input noise 
of 1 µV. RIAA equalization error in shown in Fig. 7, and 
distortion data is shown in Fig. 8. 
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IAA NETHO« EIANAL 
AT TAM OUT. 

50 

MINIM 

E E , 

PHONO PPEAMP OUTPUT 

Fig. 8-Phono preamp output versus percentage 
distortion 

Fig. 9-40 Hz square -wave response of the phono pre - 
amp, 10k load, 25 mS/cm. Top trace is right output, 
1 V/cm; middle trace is input to pre -equalizer, and 
bottom trace is left output, 1 V/cm. 

Distortion information of phono preamp stages is not 
usually specified for one reason or another. What this 
reviewer does is to feed the circuit under test with an inverse 
RIAA equalizer that has an insertion loss of 40 dB at 1 

kHz and follows the RIAA curve from d.c. to 218 kHz. 
(Although the actual RIAA response is only specified from 
30 Hz to 15 kHz, it can be logically extended beyond this 
bandwidth.) This pre -equalizer, in effect, becomes a perfect 
cartridge playing a perfect record. If the preamp under 
test is perfect, then it should reproduce what is fed into 
the pre -equalizer. 

Results of the standard SMPTE 60 Hz and 7 kHz IM 
test of this phono preamp circuit are very good and better 
than most by a considerable margin. Since the input signal 
to a phono preamp is rising with increasing frequency for 
a flat recorded spectrum, it was decided to measure distor- 
tion effects due to high frequency inputs. The 20 kHz THD 
is typical of many circuits and is satisfactorily low at working 
levels. 

The third curve in Fig. 8 shows the effect of high fre- 
quency signals-specifically 10 and 11 kHz-mixed at equal 
amplitude. The nonlinearity, usually second harmonic at a 
single frequency, causes a sum and difference to be generated 
at 1 and 21 kHz. The difference tone is measured here as 
it is by far the most dominant and would represent audible 
distortion and, in fact, is easily heard when listening to the 
output of the preamp under test with this test signal input. 
It is to be emphasized that although this kind of distortion 
data is rarely seen, the ESS preamp is quite good in this 
measurement as compared to other circuits that have been 
measured. 

A word about output levels that phono preamps have 
to handle. This reviewer has seen an Ortofon S -15T drive 
a 40 -dB phono stage to the equivalent of 2.5 V rms in the 
general frequency range of 1 to 5 kHz. Undoubtedly, it 
would not be hard to find a record that would demand even 
more in the way of output. This same pickup produced a 
musical transient input to a preamplifier of some 60 mV 
p -p at the equivalent of 50 kHz. If a phono preamp is in 
serious trouble at 10 and 11 kHz, it follows that it is often in 
worse trouble with higher frequency signals. 

Square -wave response of the phono preamp is shown 
in Figs. 9 and 10. The bandwidth of the signals has been 
effectively limited to about 50 kHz by limiting the rise 

Fig. 10-Square-wave response with display adjusted 
so that input and output coincide. Top trace is 10 kHz, 
200 mV/cm, 20 µS/cm; bottom is 1 kHz, 400 mV 
p -p, 200 µS/cm. 
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THE NEW VESTIGAL ARM, 
BY TRANSCRIPTORS 

It tracks any cartridge at one -fifth of the pressure, 
and with only one -twentieth of the wear on discs and styli, 
than is within the capability of any other tonearm of any 
type, ever made anywhere in the world. 

A radically new device wnich has emerged from nine 
years of intensive and original research; it has demolished 
absolutely all current tonearm theory and put discs back 
firmly twenty years ahead as a program source for domestic 
Hi-Fi. It is strongly patent -protected in every techno- 
logical country! 

It tracks the most compliant cartridges at one -tenth of 
a gram, and those cartridges were made to withstand the 
onslaught of conventional massive arms. Emerging new 
generation cartridges will do far, far better still in this 
arm. 

In the world of self-respecting Hi-Fi. all other disc 
playing systems are hopelessly outdated, all other arms 
hopelessly massive, destructive and wasteful. 

SPECIFICATION Best low mass conven- 
tional arm or parallel 
tracking arm, with 
best cartridge 

Vestigal arm, with 
best cartridge 

Perfect arm 

Actual Moving Mass 

Inertia (effective 
mass) with Car- 
tridge 

Tracking Pressure 

System resonance 

Best 180 grams in all 
planes 

Best 11 grams in all 
planes (often twice 
this figure) 

37.5 grams horizontal; Zero Mass 
25 grams vertical 

6 grams horizon- 
tal; 1 gram ver- 
tical 

Best 11/4 grams on se- 
lection of highly 
modulated discs 

Best one -tenth of 
a gram on selection of 
highly modulated discs 

Zero Inertia 

Zero 

2-30 C.P.S., system 
resonance within large 
air moving frequencies 
resulting in distor- 
tion and feedback 

Severe degeneration 
of discs after 15 
playings, no longer 
Hi-Fi after 35 playings 

Over 180 C.P.S., 
system resonance well 
outside air moving 
frequencies no 
distortion or feedback 

Over 30,000 C.P.S. 

Degeneration of discs No Wear 
at least forty times less 
due to low inertia and 
tracking force 

The VESTIGAL ARM is now standard 
on the fine TRANSCRIPTOR range of 
turntables, made in Ireland. These turn- 
tables are the acknowledged leaders in 
Europe, incomparable performance is 
coupled with such outstanding design 
that TRANSCRIPTOR turntables are on 
permanent exhibition in most European 
design centers and in your own Museum 
of Modern Art in New York. 

TRANSCRIPTORS are now in New 
York offering sales and service for all 
our products. 

Please send for our brochure. 

TRANSCRIPTORS 
509 5th Avenue 
New York, N.Y. 10017 
Tel.: 212-687-0890 

Check No. 44 on Reader Service Card 
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Fig. 11-Square-wave response at 20 Hz, 10 mSfcm. 
Top trace is with tone controls out, 1 Vim; middle 
trace is input, and bottom trace is with tone controls 
in, " V /cm. 

Fig. 12-Square-wave response at 20 kHz, 10 µS/cm. 
Top trace is with tone controls out, 1 V/cm; middle 
trace is input, and bottom trace is with tone controls in, 

1 Vfcm. 

Fig. 13-One-watt frequency response and THD versus 
frequency and power output for the Model 200 power 
amp. Note that two different frequency scales are used. 

time of the input signal to 7 µS. Note that Fig. 10 has the 
input and output waveforms overlayed for ease of compar- 
ison. The overshoot shown in these traces is the result of 
the designer's choice of letting the equalized response rise 
above 10 to 20 kHz and is fairly common. 

There has been some discussion recently about the 
subjective effects of using different cartridges with different 
preamps. One test of this interface is to find out how different 
cartridge and cable capacities affect the RIAA equalization 
of the phono preamp. This is a separate effect from the 
response at the input to the preamp due to the second - 
order low-pass filter formed by the cartridge inductance 
and resistance, cable shunt capacity, and input resistance 
(hoped for!) of the preamp. This was investigated briefly for 
cartridges of low inductance and the more usual high 
inductance, and it was found that the ESS preamp didn't 
modify its response beyond that due to the high frequency 
rolloff caused by the input filter. 

The phono input has a 100 pF capacitor wired across the 
phono input jacks, presumably to help with RF interference, 
a problem with wide bandwidth phono preamps. This unit 
still has a small problem with this interference, as it does 
produce a pop when auxiliary equipment is switched on or 
off, but it is not excessively loud and is certainly better in 
this regard than other equipment affected by RF. 

Phono preamp crosstalk was measured on a pre -equalized 
basis and was down more than 50 dB between 100 Hz and 
5 kHz, decreasing to 30 dB at 20 kHz and 33 dB at 20 Hz. 
Phono overload as a function of frequency is shown in 
Table 1. 

Output Amplifier and Tone Controls 
The voltage gain of the output amplifier with 'volume 

control at maximum and balance set for equal gains in 

Fig. 14-THD at 1 kHz versus power and IM distortion 
versus power. Note that right channel IM distortion 
fell to levels achieved by the left channel with a small 
adjustment of the bias pot. 
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each channel was 6.9X or 16.8 dB, as compared with the 
more usual 10X or 20 dB. Frequency response, tone -control 
characteristics, and filter responses are shown in Fig. 7. 
Square waves at 20 Hz and 20 kHz for tone controls in and 
out are shown in Figs. 11 and 12. The low-cut (high-pass) 
filter cutoff frequency varies with volume control setting. 
The curve shown was with the volume control (VC) at half 
rotation and is representative of the behavior from this 
point down. At full rotation, the cutoff frequency was 180. 
Hz. The high -cut filter cutoff varies a much smaller amount 
with VC rotation, varying from 105 to 13 kHz at half and 
full rotation. This is fairly insignificant. 

IM distortion, measured on a Crown IMA, was less than 
0.01 per cent up to 3.5 V rms with a 10k or higher load with 
tone controls either in or out. Why 10k? At least two high - 
power solid-state amps have 10k input impedance. With tone 
controls out, THD was less than 0.01 per cent from 20 Hz 
to 20 kHz at rated output of 2.5 V with a high Z load. At 
20 kHz with a 10k load at rated output, it was a mere 0.012 
per cent. With tone controls in and a 10 k load, THD was 
0.2 per cent at 20 Hz, 0.1 per cent at 50 Hz, and decreased 
to below 0.01 per cent from 400 Hz to 20 kHz. This level 
of harmonic distortion is difficult to measure, and a special 
in/out comparison bridge was constructed for the test, with 
results later verified on Radford equipment. 

Crosstalk was measured by feeding a signal into a high 
level input and shorting the other channel input, with the 
VC at max, balance at equal gain for each channel, and 
tone controls out. From 100 to 400 Hz crosstalk was 61 dB 
down, while at 20 Hz it was 59 dB, and 36 dB at 20 kHz. 
Switching the tone controls and filters in and out didn't 
cause any unexpected changes in the measurements. 

Output noise of the output and tone control amps was 
measured under several different conditions. It should be 
noted that the audibility of output noise varies with room 
characteristics, power amp gain, speaker efficiency, whether 
one is listening to a record or specifically for output noise, 
and a host of other factors. With the volume control at 
minimum and tone controls out, output noise measured 
19.5 µV in the left channel and 19.0 µV in the right in the 
20 Hz to 20 kHz band and was mostly composed of line 
harmonics. With the volume control at maximum, noise was 
39.0 µV and 40.0 µV in the left and right channels respec- 
tively. Over the 400 Hz to 20 kHz band with tone controls 
out and volume control at minimum, noise measured 8.0 
µV in the left channel and 7.6 IS in the right. Over the 
same band, again with tone controls out but with the volume 
control at maximum, output noise was 16.3 µV in the left 
and 16.2 µV in the right. Addition of the tone controls to 
the test caused higher output noise measurements, principally 
below 400 Hz. The measurements above 400 Hz are quite 
good and generally hiss of this magnitude is inaudible. The 
line harmonics could be heard if one stuck one's head in the 
speakers. (25 µV is 100 dB.-Ed.) 

For the headphone amp, insertion loss was measured as 
a function of load and started at -4.2 dB for a hi -Z load, 
-5.2 dB for 620 -ohm load, and was -12.8 dB for a 47 -ohm 
load. IM distortion was measured for left and right channels 
as a function of output load and level. With the 47 -ohm 
load, this was fairly high, with odd harmonics in particular, 
and it appears that phones with 600 -ohm resistance (or 
higher) should be used for best results. Several different 
phones with impedances from 4-16 ohms to 2 kohms were 
tried. Using a Shure V-15 III pickup, the overall gain was 
adequate with the 2 kohm phones and the sound was good. 
With the low Z phones, the level was higher and the sound 
again was good. However, it is possible to put a preamp 

such as this into low -frequency oscillation using low Z phones 
at maximum gain, and therefore a power amp should be used 
to drive them. 

Amplifier Measurements 
Harmonic distortion versus frequency and one -watt fre- 

quency response are shown in Fig. 13, while IM distortion 
and 1 kHz THD are plotted against power output with 
8 -ohm loads in Fig. 14. The left and right channels' IM are 
shown along with a measurement of the unweighted sum of 
the 5th and 7th harmonics in the IM residue. This is 
measured using a special comb filter that permits measuring 
individual or sum of any combination of harmonics in the 
IM distortion residue up to the 7th. It is felt that the higher 
order odd distortion products are responsible to some extent 
for irritation and graininess in the sound of power amps. 
A slight touch-up adjustment of the right channel bias pot 
brought the right channel IM very close to the left in test 
behavior. 

Square -wave response is shown in Fig. 15, where the 
middle trace shows the effect of a 2 capacitor in parallel 
with the 8 -ohm load. The glitch at the zero crossing may 
be due to VI limiting, as it disappeared at lower levels. 
Damping factor was measured by injecting a known current 
into the output terminals of the amp. By measuring the re- 
sultant voltage across the internal impedance, this impedance 
was calculated. The damping factor, as deduced by this 
method, was greater than 100 from 20 Hz to 10 kHz. Hum 
and noise at idle was down 101 dB re 100 watts, 8 ohms, 
which works out to 252 µV output noise, and was mostly 
line harmonics. Clipping power at 1 kHz into 4 and 16 ohms 
was 215 and 81 watts respectively. 

In conclusion, the ESS preamplifier and Model 200 power 
amplifier are excellent in their performance. No particular 
trouble was experienced with the equipment, and the expe- 
rience of using and listening through it was quite enjoyable. 
Certainly, most audiophiles should be satisfied with the sonic 
performance of this equipment. Bascom H. King 

Check No. 55 on Free Information Card 

Fig. 15-50 Hz and 10 kHz square -wave response, 
Model 200 power amp. Top trace is 8 -ohm load, 5 

V/cm, 20 µS/cm; middle trace is the same except for 
addition of 2µF in parallel with the 8 -ohm load, and 
the bottom trace is 50 Hz, 8 -ohm load, 5 V/cm, 10 
mS/cm. 
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l.Iir 
TAYLOR i Concert 

By Michael Disc 
LIVINGSTON TAYLOR is tall, lean, 

blonde, and doesn't like to be 
compared to his super -star 

brother, James. Perhaps it was just con- 
jecture in the past to debate whether or 
not Liv, as he is called, has the notoriety 
because of his brother or has been 
overpowered, or limited, by his brother's 
massive shadow. It's not important 
anymore! 

The Livingston Taylor Concert at 
the Main Point in Bryn Mawr, PA, out- 
side of Philadelphia, was strictly the 
effort of a finely seasoned entertainer/ 
musician/writer, in his own right, estab- 
lishing his own massive shadow molded 
from humble enthusiasm, confidence, 
and talent. 

On a miserably cold night, the house 
was full and the lines were already 
forming on Lancaster Avenue for the 
next show... . 

The opening act was a frizzy -haired 

moppet from Los Angeles on her first 
national tour for Warner Brothers; a 
Bette Midler in miniature, you might 
say. Wendy Waldman's act was highly 
polished for a first go 'round. She of- 
fered romanticism, wit and a wide, 
gliding voice range which could easily 
suggest a Laura Nyro or a former 
Mother of Invention, Essra Mohawk. 
Within a single selection, her voice 
soared through numerous formats- 
progressive, pop, soul, MOR-suggesting 
a great future for this potentially fine 
young artist. Her easy, conversational 
style and humor reflected insight rarely 
found in someone so young. But with 
all her effort, the audience was only 
politely receptive. They had something 
or someone else on their minds-the 
reason they had spent their money for 
admission and braved the elements 
standing in line. 

After a brief intermission, three 

musicians emerged from the basement 
dressing room. They walked through 
the predominantly female audience and 
catapulted onto the stage. To the left, 
Bill Eliot, a sensitive -looking, bearded 
musician approached his instrument 
with the delight of a cat approaching 
his prey; while on the right, Walter 
Robinson pulled his upright bass into 
position displaying the feeling that 
he wouldn't be happier anywhere else. 

Center stage became the focus of 
attention as the casually dressed Liv- 
ingston Taylor tuned his guitar to the 
pitch of the piano. He appeared to have 
trouble and Bill Eliot's expression told 
him that it was not quite perfect. "This 
doesn't happen to Eric Clapton," he 
quipped. But this wasn't Eric Clapton 
and the audience's anticipation grew 
greater with the delay. 

It wasn't long before the trio opened 
with the upbeat and familiar Beatles 
tune, With a Little Help From My 
Friends. Liv immediately established a 
common thread of rapport and gratified 
the pent-up expectations of his audience. 
His uncontrollable smile, his body 
language, and his enthusiasm visually 
cued the audience and began taking 
them "higher and higher." 

The picking and bowing bass lines 
provided by Robinson were pulsating, 
sensitive, clean and systematically 
supportive of the simple, tight and 
total rhythm section. Eliot's sophisticated 
piano style and vocal harmonization 
added yet another dimension. You had 
the impression the musicians were 
conscientious, musical perfectionists, 
but they were also visibly pleased with 
their efforts. 

But it was Liv's guitar, banjo, flute 
and vocal leads which generated a 
total three-dimensional effect. He con- 
stantly interacted with his musicians 
bringing them into a single harmonious 
feeling with each other and with each 
song. The musical accompaniment com- 
bined with the unusually clean Main 
Point sound system gave the perform- 
ance a record -like quality. 

Liv's choice of material and its place- 
ment in the performance led me to 
believe that much thought and prepara- 
tion was devoted to the concert, al- 
though it flowed with the naturalness 
and spontaneity of a "pick-up session." 

The audience was taken on a musical 
roller coaster ride with the trio upping 
and slowing the pace with melodic, 
short and totally diversified tunes that 
painted lyrical pictures or made a 
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Accurate sound was just not possible 
in a speaker this small... 

until the 

The AR -7, in- 
troduced a year ago, 

has established itself as the 
standard of performance for 

speakers of small size. This was 1a 
made possible by 20 years of AF tech- 

nolDpical advancen-ents beginning with the 
first accustic air suspension speaker system that 

makes true high fidelity bookshelf -size speakers a reality. 
The woofer was designed with total regard, not to cost, but to ob- 

taining the maximum range of bass response and accuracy attainable in 
a small cabinet. The tweeter was designed to complement the woofer, pro- 

ducing unusually smooth wide dispersion sound. Both drivers use high temper- 
ature voice coils, manufactured at the AR factory, to permit higher power handling 

capability. AR -7 is the ideal speaker for 4 -channel installations-as well as for any 
stereo music system where accuracy of sound and economy of size is required. 

"We would judge the effective 
lower limit of the AR -7 to be about 40 
to 45 Hz-which is a very respectable 
figure for a speaker system of its size 
...The tone -burst response was on a 
par with that of the other AR speakers 
we have tested-about as close to 
ideal as can be measured in a "live" 
environment ... it compares with many 
speakers selling for twice its price or 
even more-which clearly makes it one 
of the more outstanding under -$100 
speaker systems, irrespective of size." 
STEREO REVIEW 

A TELEDYNE COMPANY 

"We predict that the AR -7 will 
become the standard for other 
speakers in the under -$100 class and 
supplanting some speakers of even 
greater cost!" 
AUDIO 

"The AR -7 is quite flat in frequency 
response and most notably free of 
excessive peaks or dips... a smooth 
musical balance that is not significantly 
bettered by any speaker at any price.. 
only slight ro/lotf evident well above 
15 kHz, but there appears to be strong 
response far beyond 20 kHz. The woofer 
solidly strong to about 50 Hz... with 
strong usable response just extending 
to 40 Hz. In short, the AR -7 is a remarkable 
speaker, and an even more remarkable value." 

STEREO & HI -Fl TIMES 

ACOUSTIC RESEARCH, INC., 10 AMERICAN DRIVE, NORWOOD, MASS. 02062 

Check No. 1 on Reader Service Card 
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The Discrete 
Cartridge of Choice 
with CD -4 Record 
Manufacturers: 

Whether listening to reference 
lacquers or checking metal 
"mothers" for quality, you'll find 
more Audio-Technica built car- 

tridges in use than 
any other make. 

The reason is simple: Our con- 
sistent performance is essential 
to their quality control standards. 
Whether your CD -4 cartridge is 
for home or studio...if you've 
built up a tolerance for nothing 
but the finest, come to us. 

Illustrated: Model AT14S with Shibata stylus, $75.00, 
mounted in AT -1009 Tone Arm, $139.95. 

AUDIO-TECHNICA U.S., INC., Dept. 54A, 1655 W. Market St., Fairlawn, Ohio 44313 

Check No. 5 on Reader Service Card 

RTR...listen to us last 
Atter you've listened to all the other brands, compared 
prices and specifications, ask for a demonstration of an 
RTR speaker system. Without knowing the price or 
specifications, we think you will decide on the RTR system. 
Once you know the price, we know you will decide on 
RTR. No other system in its price category can compare to 
an RTR, because RTR builds its speaker systems from the 
voice coils up to give you more sound value. 

For where to buy an RTR speaker system, or for 
more information on RTR, circle the number 
below or write: RTR Industries, Dept. AU, 
8116 Deering Ave., Canoga Park, CA 91304. 

RTR... total capability in speaker design 

L 
Check No. 27 on Reader Service Card 

humorous commentary on life. Originals 
and standards, tempo changes, audience 
participation and varied musical styles 
hallmarked the concert. Liv's timing 
kept the concert moving and each selec- 
tion was short enough to prevent that 
disastrous cloud of boredom from 
setting in. 

Liv is positive and filled with good 
humor and warmth. Musically, he com- 
bined these qualities into a "sophisti- 
cated" country expression. He did not 
stereotype himself by prefacing each 
song with "This is a song written by 
... and it's called ... and it's in my new 
album called ... and you can get it at 
your local record store." Because of 
this, titles became unimportant, and 
yet the audience knew, recognized, and 
spontaneously appreciated tunes like 
Carolina Day and Six Days on the Road. 

I was tremendously impressed with 
the composition Falling in Love with 
You. As a matter of fact, it could have 
been one of the nicest tunes I've ever 
heard. Get Up, Get Out of Bed could be 
a strong contender for a Livingston 
Taylor hit single (hear that, Capricorn!) 
with its strong "hook," that crucial part 
of any hit song that people will remem- 
ber after hearing it on the first pass. 

Instrumentally, the combination of 
Robinson and Eliot cultivated a jazz 
base while Taylor stayed close to home 
on the guitar and banjo (and what 
pickin'!!) with folk/country overtones 
on (Here comes another tornado, Dor- 
othy!) Somewhere Over the Rainbow. 
The group's rendition at the conclusion 
of their set was tender, updated, beau- 
tiful and sensitive. It was also a sur- 
prising mind blower! 

As the performers were making it 
back to the safety of the dressing room, 
the traditional Main Point footstomping 
and rhythmic handclapping signified 
the audience's overwhelming, genuine 
approval and their demand for more. 
Many stood and gave Liv an ovation. 
This must be a common experience for 
him. He seemed to know it would 
happen. "We're getting spoiled, you 
guys," he shyly but proudly noted as 
he reached for his flute which just 
happened to be on stage! 

Bill and Liv began the intro and 
Walter bowed the bass into a sad, 
poetic melody creating simultaneous 
images of pathos and tranquility. Then 
suddenly-voilá-a rapid change in 
tempo . . . Joshua Fit the Battle of 
Jericho. Unreal! That Taylor really 
does numbers on my head. 

"I come to Philly and get crazy," he 
said. 

No, Liv! You come and Philly goes 
crazy!! 
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Sherwood's Forest 
Sherwood L. Weingarten 

JAMES MONTGOMERY BAND 

FOREVER, the sages advise us, is a 
long, long time. Still, it seems 
that long since I've come across 

a really good album, one to actually 
rave about, a disc that once put on a 
turntable compelled the listener to 
pay full attention, enjoy, and then 
put it on again. 

Perhaps, thought I, it was just that 
old jaded feeling; maybe I was being 
too harsh on the artists, the manu- 
facturers. Could it be that what I 
thought was mediocre was really 
superior? After all, a good deal of 
what I panned eventually showed up 
on the charts. No, I soothed myself, 
even if being on the charts were the 
accurate measuring rod, it might only 
indicate that the lowest common de- 
nominator again was being served, 
that something had to make the charts 
(even if it was putrid). 

But I doubted. And that doubt led 
to necessity, which those same sages 
insist is the mama of invention. 
Ergo, the one-shot experiment that 
follows: sort of a consensus. Or dis- 
agreement. Or what have you. 

At any rate, this column is a com- 
posite of thoughts, reactions, opinions, 
musical tastes. Mine first. Then those 
of my wife, daughter, and son. And 
so you can understand the level of 
their musical abilities and expertise, 
let me introduce them, youngest first. 

Mark, eight, has been pickin' gui- 
tars a bit more than a year; he might 
as well have been pickin' his teeth 
for all the progress he's made. Thump, 
thump, thump-like Ricky Nelson. 
His tendency is to dig anything with 
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a heavy beat, although when asked 
to name a couple of musical favorites, 
he listed the Beatles together with 
Eugene Ormandy and the Philadelphia 
Orchestra. 

Jan, 10, wants music she can dance 
to, or at least something with which 
her developing body can gyrate. A 
couple of years ago she wanted and 
tried to be a drummer. She might have 
made it if she weren't half a beat 
behind all the time. Now she's switched 
to playing the organ. All she has to do 
is change the style of her instrument 
and add a monkey for ensured success. 
Jan's singing, not incidentally, tends to 
be flat, but she ignores that, perhaps 
figuring that if Bette Midler can make 
it, so can she. Her favorites? Donny 
Osmond, Sonny & Cher, the Carpenters, 
she says. 

Though I wouldn't swear to it, I 

believe both kids to be tone deaf. 
Their music teachers, who greedily 
snap up my money, claim otherwise. 
Heck, maybe one of 'em will turn out 
to be as good as Fabian. 

Lucy, 32, abhors hard rock. She 
may, in fact, hate everything that 
comes from amplifiers. Radio, tele- 
vision, stereo, tape recorders-every 
chance she gets, she turns them lower 
(lower, I'd testify, than is audible to 
the human ear). She plays no musical 
instruments, but is a whiz at engineering 
when we want to record anything. 
Mark -Almond, Chicago, and Neil 
Diamond are numbered among those 
she more than tolerates. 

She's not tone deaf but swears I am. 
Now, to set the scene: the Wein- 

garten living room, after a luxuriant 
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reference 
standards? 

We would not claim our TL30 or 50 to 
be the highest performance systems 
available-yet they offer performance 
that almost always causes the listener 
to compare them with far more expen- 
sive systems. The TL30 and TL50 are 
transmission line loudspeakers that of- 
fer exceptional value for dolrar, striking 
yet efficient styling, and most impor- 
tant, performance to satisfy the audio- 
phile. It you are considering the pur- 
chase of loudspeakers you really can't 
afford not to investigate the Audionics 
TL Series. Write for the name of your 
nearest dealer. 

AUDIONICS, INC. 
8600 NE Sandy Blvd. 

Portland, Oregon 97220 
Check No. 2 on Reader Service Card 

Newest 
Sound 

$4114106 
AM; FM 50 Watt Stereo 
Grorrmes boo... 
En ¡v!, supero sound at a very 
rnutec price. Ex+uis tely de - 
si Deed 'shelf -size" cabinet 
wig 10 front panel controls. 
F c'est American -made com- 
x ner:ts. Precis an engineered 
aid bclanced for true repro- 
ciurïc:r. Urdel $200. At fine 
stores everywhere. Or write. 

G om 
I KING- RANKLIN PAR:t, ILL. 60131 

Check Nko. 26 on Feeder Service Card 
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i -X 
HEADPHONE 
SPECIALISTS 

Audio systems usually begin with receivers, turntables, and 
speakers. Along the way you learn a lot about performance 
and value. Just in time to select your headphones. We like it 
that way, because the more you know about audio, the more 
likely you'll select Scintrex. 

Scintrex Inc., Amherst Industrial Park, Tonawanda, N.Y. 14150 

Check No. 34 on Reader Service Card A 
The most respected 
name in electronics 
introduces state-of- 
the-art loudspeakers. 

MARK X Dynamic Transducer Three-way Speaker System, 
utilizing four drivers (1-12", 1-5", 2-2"), with low 
and mid -frequency control. Oiled walnut 

MARK XI Dynamic Transducer Three-way Speaker System, 
utilizing seven drivers (1-12", 2-5', 4-2"), with low, 
mid and high frequency control. Oiled walnut 

MARK XII Solid State Electrostatic Transducer, three 
panel array of electrostatic elements, 1-12" low 
frequency driver, 1-5" driver, for lower mid -frequencies, 
electronic protection circuit, with low, mid and 
high frequency control. Oiled walnut 

MARK XIV Solid State 
Electrostatic Transducer, six panel 
array of electrostatic elements. 
1-12" low frequency driver, 
2-5" mid -frequency drivers, with 
low, mid and high frequency control. 
Oiled walnut or rosewood. 

effemcnfJ 

629meigge,. 

MARK XI 

Scientific Fudio Electronics, Inc. 
Acoustics C ivisias 
P.O. Box EC271,-erminal Annex, Dept. A.34 
Los Ange es, Caifornia 90060 
Please send corr xehensive data 
on SAE slo=e -of- re -art loudspeakers. 

Name 

Address 

City State Zip 

evening meal prepared by mama bear, 
with four on the couch (two willingly, 
two retained only by virtue of monetary 
bribes). 

Record No. 1 FIRST TIME OUT 
(Capricorn, CP 0120) with a six -man 
group, the James Montgomery Ban4 
offering nine cuts of blues -rock. 

For me, the band, composed of 
guys in their early to mid -20s, is good 
but not really outstanding. There's too 
much sameness in their music for them 
to rise above the hundreds of other 
competent new groups around. Still, 
there are some bright spots on the 
LP, which is distributed by Warner 
Brothers. I'm Funky But I'm Clean 
is just that, a funky sound with lyrics 
that are cleanly understandable 
(though banal). Ready Teddy is an 
old-fashioned rock 'n' roll zinger that 
moves, moves, moves. Going Down, 
another funky outing, seems to do 
something to your ability to stay still. 
And Train is a drivin', steady piece 
with narration -singing that doesn't 
interfere with the straight -ahead 
strength of the instrumental work. 

Said Mark, who started shaking his 
whole body, it seemed, when Ready 
Teddy was on: "I like it. That's 
all." And that's to the point, my boy, 
to the point. 

Said Jan, with her not -unusual 
double-edged sword technique: "Real 
cool, man, real cool. But I liked it 
better at the beginning; toward the 
end, it gets boring." I thought "real 
cool" went out before she was born. 

Said Lucy, who midway through the 
disc escaped to the kitchen for a drink: 
"I'd prefer that FIRST TIME OUT 
is the group's last time out. If the goal 
of recording artists is to reach the top, 
this group's got a lonnnnng way to go." 

Record No. 2: BACHMAN-TURNER 
OVERDRIVE II (Mercury, SRM-1- 
696), with the four -man outfit doing 
eight electric items that broke no new 
ground in the rock arena. In my judg- 
ment, the best tune is Welcome Home, a 
folk-rock entry with some hard, hard 
sounds played as a sort of counterpoint 
to the softer totality. 

Commented Jan, who somehow 
found humor where none of the rest of 
us did in Blown, the hard -rock lead 
piece: "Considering I like fast music, 
this is very good; I especially loved 
Tramp." 

Commented Lucy, whose face 
frequently resembled a prune during 
the playing of the LP, so put off was 
she by the loudness: "The electric 
sound is decent enough, but the vocals 
are inadequate. Tramp, in particular, 
was bad; its music was repetitious, 
and the lyrics are absurd. When I Don't 

Check No. 30 on Reader Service Card 
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Have To Hide played, I felt just the 
opposite, wanting to hide and not 
listen. Ugh!" 

Commented Mark: "I like the whole 
album-although almost all the songs 
sounded the same to me." Et tu, Mark? 

Record No. 3: THE ADVENTURES 
OF PANAMA RED (Columbia Quadra- 
phonic, CQ 32450), with the New Riders 
of the Purple Sage doing 11 country - 
rock tunes that ranged from pleasant 
to bland. I was particularly interested 
in finding out if the kids picked up 
the drug -oriented items (the title tune, 
a double-entendre ditty about grass: 
Important Exportin' Man, a bit about 
dealing dope, and Lonesome Cowboy, 
more overt in that it includes lyrics 
that proclaim: "I been smokin' dope- 
snortin' coke/Tryin' to write a song/ 
Forgettin' everything I knew/Till the 
next line comes along." Neither child 
noticed any of it, concentrating instead 
on the music. 

Said Mark: "I liked it because of 
the music." 

Said Jan: "I like the whole thing 
very much. I wasn't paying too much 
attention to the words, though; they're 
not necessary to enjoy the songs." 

Said Lucy: "For a country -rock 
group, they're great. But because my 
tastes don't lie in that direction, I got 

bored with it. I think the music is 
very repetitious; it could be one 40 - 
minute song with slight variations. I 

like the sound but would prefer it in 
small doses. I object, by the way, to 
the glorification of the drug scene." 
I agree. 

Record No. 4: A LEGENDARY 
PERFORMER-ELVIS, VOL. 1 (RCA, 
CPL1-0341), with a dozen musical cuts 
plus two excerpts from a 1958 inter- 
view. Most tracks, I feel, aren't worth 
hearing almost 20 years later except in 
a historical perspective. The album 
includes two tunes originally recorded 
on the Sun label, That's All Right, 
Sun's first commercially -released single 
from 1954, and I Love You Because, 
previously unreleased. Also included 
is Elvis' first recording for RCA, 
Heartbreak Hotel, done Jan. 10, 1956, 
and his biggest -selling single, Don't 
Be Cruel, also recorded that year. 

Love Me, an unreleased live version, 
is marred by poor sound quality, as 
are Trying To Get To You and two 
more cuts on which the audience 
intrudes with outdated but familiar 
squeals. Tonight's All Right For Love 
previously was unreleased in the U.S. 
and other English-speaking countries 
(with good reason, I'd say; it's saccharine 
and just plain lousy), despite it being 

heard by millions who saw the "G.I. 
Blues" flick. 

This album, unlike all those that 
went before in the test, drew un- 
solicited comments and actions from 
the family as it was played. First to 
talk was Jan, who interrupted I Love 
You Because with "I hate it. It's too 
slow and mushy." 

Both kids started jumping, dancing 
and otherwise going bananas when 
Don't Be Cruel started, an honest 
indication that the tune stands up as 
a classic rocker. 

As Love Me Tender unfolded, Lucy 
said, "I used to love this, but I don't 
think I particularly care for him 
anymore." Ahh, the ravages of age 
and lost love. 

When the disc stopped revolving, the 
comments continued. Said Mark, "I 
love the record 'cause I like the way he 
sings the songs." 

Said Jan, "I think this is a crazy 
record. One minute they're doing old- 
fashioned slow songs, and the next 
they're doing stuff that's just like you 
hear today." 

Said Lucy, "With a few exceptions, 
such as Frank Sinatra, I don't feel 
you can take an artist from another era 
and bring him up to date. The songs, 
the styles are outmoded. Somehow, 

"Hey...what do you want for under $100?" 
If you're looking for the best combination of features, 
performance and value ... look no further. Glenburn delivers 
just that. 
The features ... 

Tone arm damping in manual and automatic modes ... 
up and down 
Tone arm height and stylus pressure finger adjustments 

. no tools required 
Automatic tone arm lock 
Cartridge and dust cover and base standard 
... Nothing else to buy. 

The performance ... 
Lowest tripping and tracking forces available under $100 
Largest turntable bearing in the industry 
Exclusive uni -planar mechanism ... results in smoother, 
quieter turntables by putting most moving parts 
on a single plane. 

And, the value ... 
All these unsurpassed features and improved 

performance available in four great new automatic turntables 
... All priced under $100. Prove it to yourself. At your 
nearest Glenburn Dealer. He'll help you choose a Glenburn 
automatic turntable to fit your needs as well as your 
pocketbook. 

Sometimes you have to pay a little less to get a lot more. 

CiGLENDURN better by design 
Check No. 17 on Reader Service Card 

787 Susquehanna Ave., Franklin Lakes, N.J. 07417 (201) 891-8250 oL1 
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Presley just doesn't make it anymore; 
he doesn't cut it." Tough broad, that 
wife of mine, callin' 'em as she sees 
'em. 

Record No. 5: LOOKIN' FOR A 
LOVE AGAIN (United Artists, UA- 
LA199-G), featuring the country - 
soul sound of Bobby Womack. My 
view was that all 10 cuts, half of which 
were penned by Womack, were ex- 
traordinary in their ordinaryness. If you 
wanted to dig through the junk to 
find some snatches of tolerable listening, 
you could, in desperation, latch into 

Doing It My Way, a slow thing, or 
Let It Hang Out, a rocker. 

Said Mark, who is often articulate 
only when he wants me to buy him a 
$49.95 toy, "The slow songs were bad 
but the fast songs were good-he 
sounded right for them." 

Said Jan, "I liked the faster numbers, 
but I don't think he should make any 
more records until he practices some 
more." Touché. 

And said Lucy, "He should stay 
away from slow vocals and stick to 
up -beat material. He's mediocre on an 

what is a JR -200M to an 

audiophile 

can pay twice 
system. Write 

Sound is to the audiophile what salt 
is to pepper, diamond's to a girl, or an 
oasis to a desert. Each has a most 
important relationship. That's why an 
audiophile, a real sound expert prefers 
TRUSONIC JR-200M's magnificent stu- 
dio quality reproduction. Clean, un- 
distorted sound from this 12" 3 -way 
speaker system again demonstrates 
the incomparable electronic technol- 
ogy of TRUSONIC. THE PRICE? You 

as much, but you won't find a better studio quality 
TRUSONIC for complete information on JR -200M. 

Just a few of JR-200M's impressive engineering features are 
12" woofer for distortion -free low frequency bass performance 
5" mid -range speaker for clean voice and horn reproduction, 
and a horn -loaded dome radiator tweeter for high frequency. 
A carefully engineered crossover network, plus individual level 
controls to adjust midrange and tweeter sound independently, 
are included. Size is: 24" x 151/4" x 12" deep. Finish: Hand - 
rubbed oil finish, Walnut veneer. 

I: TRUSONIC 
1100 E. Franklin Street 
Huntington, Indiana 46750 

NET $149.95 
Export: Morhan Exporting Co. 

270-78 Newton Road 
Plainview, N.Y. 11803 

overall basis, I found myself trying too 
hard to discern what the words were; 
it was so disconcerting, I stopped 
listening." 

Record No. 6: FOR MY LOVE .. . 

MOTHER MUSIC (RCA, APL 1- 

0266), with Jose Feliciano doing 10 
cuts, three of them self -penned. His 
middle-of-the-road soul -rock sound, 
in my opinion, has become plastic. 
Arrangements, by Feliciano and Steve 
Croupper, do nothing to make your 
blood run faster or your heart beat 
louder. Although the singer -guitarist 
makes one think back to Rain with 
The Gypsy, nothing else on the album 
brings anything to mind, either past 
or present. Certainly not future. 
Another promising artist down the 
tubes Of ho-hummables. 

For once, a consensus. Noted Jan, 
"It's all right, but nothing special." 
Said Mark, succinctly, "It's so-so." 
And continued Lucy, "He used to be 
much better; this one doesn't excite 
me very much." 

Record No. 7: TABERNAKEL (Atco, 
SD 7032), with Jan Akkerman providing 
10 interesting cuts, including the 14:06 
Lammy, itself segmented. Akkerman, 
who wrote two songs on the LP and 
arranged and/or adapted the rest, 
utilizes heavily classical motifs. 
Though he is extraordinary on lute, 
he also tinkers with acoustic and 
electric guitars, bass guitar, and organ. 
He is backed on a couple of numbers 
by Tim Bogert and Carmine Appice, 
whose names might indicate-falsely- 
that the LP is a contemporary rock 
thing. That mistaken impression is 
aided by a cover photo of Akkerman 
which makes him look like a juiced - 
up musician or a modern version of 
Christ. In truth, however, the music 
is intricate, soft and gentle, pleasant 
and cerebral. Damned good, in fact, 
until we get to the flip side's Lammy, 
which is an overlong, religious -oriented 
experiment, replete with chorus and 
full orchestration, that rises to up - 
tempo insufficiently often. House Of 
The King, not incidentally, also starts 
to rock away from its nice melodic line 
but then gets immersed in strings and 
overproduction. 

Said Mark, getting a wee bit tired 
of the whole thing and voicing regret 
that he sold out too cheaply, "It's 
terrible. I hate it. The last song's too 
long, and the others are too slow." 

Said Lucy, "It's refreshing, relax- 
ing, thoroughly enjoyable-except for 
Lammy, which I couldn't relate to or 
get into." 

Said Jan, who midway through the 
album slid downward onto the couch, 
"Zzzzzzzzzzzz." 

Check No. 46 on Reader Service Card 64 AUDIO MAY 1974 

www.americanradiohistory.comAmericanRadioHistory.Com



Canby's Capsules 

Boulez Plays Bartók-Concerto for 
Orchestra. N.Y. Philharmonic. Col- 
umbia MQ 32132, SQ quadraphonic, 
$ 6.98 (also stereo). 

Robert Thompson at the Positiv 
Organ, St. Olaf College. Ethos Rec- 
ords (Box 287, Northfield, Minn. 
55057). The organ: C. Hendrickson, 
1403 N. 5th, St. Peter, Minn. 56082. 

Brahms: Two Sonatas for Clarinet 
and Piano, Op. 120. Mitchell and 
Leona Lurie. Crystal S 301, stereo, 
s 5.98. 

Greece in Music and Song. Argo ZFB 
70, mono, $5.95. 

Perahia. Schumann: Davidsbündler- 
tänze, Op. 6; Fantasiestücke, Op. 
12. Murray Perahia, piano. Columbia 
M 32299, stereo, $ 5.98. 

The Trinity College Chapel Organ 
(Hartford, Conn.) Austin SM 225, 
stereo, $ 4.98. 

Grieg: Violin Sonata Op. 8 and 45. 
Mischa Elman; Jos. Seiger, pf. Ever- 
est 3333, sim. stereo, $4.98. 

Tchaikovsky: Symphony No. 3 
Ç Polish"). N.Y. Philharmonic, Bern- 
stein. Columbia M 31727, stereo, 
$ 5.98. 

Edward Tatnall Canby 

This is a re -check, with newest SQ logic decode. Yep, it does surround you as 

advertised-but the huge hall reverb (Manhattan Center) would confuse even live 
directionality, let alone SQ! Columbia's fancy diagrams of placement are unwise 
-forget them and just listen. Minus diagrams, the surround sound is just fine. 

Wow-a tiny 1 -manual, 3 -stop portable tracker "air" organ, console -sized on 
casters-it was wheeled into a convent chapel here, and sounds astonishingly 
big. Excellent playing, too-old music (Dandrieu, Frescobaldi, Stanley) and new 
(Distler, Pinkham, Koetsier). The mic is a bit too close for the big 5 -second 
reverb. 

An all-American performance out of California-strange how far that is from 
Europe! Curiously deadpan playing, outwardly dynamic but not warm in 
phrasing and melody. The husband -wife team have fine rep out there, though. 
Recording is amateurish-the fault is in the hard, small room sound, not the 
equipment. 

Field recordings via Nagra II, 1961-62, in the Greek mountain back country. 
It's gypsy music, Greek style. Assorted raucous winds, oriental -sounding vocals, 
weird ensembles, some on the inept side (but who are we to judge?). As so often 
in Ethnic recordings (except Nonesuch), too many samplings, cut off too soon. 
Exasperating for the listener. Better fewer, and at satisfying length. 

Columbia goes to town with its latest piano acquisition, and rightly. Young 
Perahia is a thoughtful as well as powerful pianist, here tackling a tough assign- 
ment (for the mind as well as the fingers). He plays the difficult Schumann 
beautifully, hitting that perilous balance between too much and too little ex- 
pression. Impetuous and youthful (compared to elderly Claudio Arrau, for 
instance) but genuine. Warm, hard Columbia piano tone. 

The organ companies put out LPs to celebrate their new products. This vast 
new play -anything Austin puts emphasis on the French 19th c. Cavailé-Coll, 
yet with plenty of Baroque etc. Veteran Clarence Watters pulls out the stops, 
expertly and musically, for an old fashioned organ program: Baroque, both 
French and German, recent French (Dupré, Widor)-and Watters (shattering 
roars and groans-phew). Good display. 

Elman was a grand old-style violinist whose last discs, at an advanced age, were 
surprisingly well played. Here you have some unusual Grieg (particularly the 
earlier Sonata) in beautifully natural, of -the -period performances. Fair sound 
from mono tape, the fiddle ultra -close (and on edge of scratchiness-use filter), 
the piano modestly enveloping. A worthwhile reissue. 

Is it "new"? Who knows-it's on the prime Columbia label and that's enough. 
Typical Bernstein/N.Y. Philharmonic, broad, mellow, not very taut, the details 
tending towards inaccuracy but with a fine warm feeling. T.'s most Schumann- 
esque symphony, also Rachmaninoffesque, if you ask me, before the fact. Those 
big melodies to swoon over. 
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THE HI-FI HANDBOOK: 

The oldest and most comprehensive directory on high- 
fidelity component equipment available in the market- 
place. 

Perfect for evaluating performance of equipment for 
home or school use. 

Detailed, understandable articles about equalization, 
noise reduction techniques, loudspeaker design and 
theory, quadraphonic systems . . . and other pertinent 
questions. 

A primary buying guide that covers over 1,000 high 
fidelity components. 

It includes: 
A complete manufacturers directory 
Performance tables on: 

Amplifiers 
Preamplifiers 
Tuners 
Receivers 
Turntables 
Record Changers 
Phone Cartridges 
Speakers 
Recording Equipment 
Headphones 
Microphones 

Articles by the leading authorities in the field. 

LIMITED QUANTITIES ARE AVAILABLE! ORDER 
NOW FOR YOUR COPY. 

Send me _ copies of the HI-FI HANDBOOK at 
$2.95 ea., plus postage costs. 
I want monthly information about the high fidelity field. 
Start my subscription to AUDIO MAGAZINE. 

1 year $ 7.00 
2 years $12.00 
3 years $15.00 

Name 

Address 

City State Zip 

Mail to: AUDIO 
134 N. 13th St. 
Philadelphia, Pa. 19107 
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Canby's Capsules 
Edward Tatnall Canby 

Baroque Lute Recital. Toyohiko Satoh. 
Klavier 514, stereo, $5.98. 

Leonard Bernstein Conducts His 
Music for the Theatre. N.Y. Phil- 
harmonic, Columbia MG 32174 
(2 discs), stereo, $ 14.96. 
Bernstein's Greatest Hits. RCA 
ARL1 0108, stereo, $5.98. 

Edna Karr Junior High School Con- 
cert Band 1972. (H. & G. Recording 
Service, P.O. Box 161, Chalmette, La. 
Pressed by Recorded Publications, 
Camden, N.J.) 

Greatest Hits of the '70s. Boston 
Pops, Fiedler. RCA ARD1 0035 CD -4, 
quadraphonic, $ 5.98. 

Chavez: The Four Suns; Selections 
from Piramide (Acts Ill, IV). Ambro- 
sian Singers, London Symph. Orch., 
Chavez. Columbia MQ 32685, SQ 
quadraphonic, $ 6.98. 

Schumann: Humoreske, Op. 20; 
Piano Sonata in F Minor, Op. 14. 
Jerome Rose. Vox Turnabout TV -S 
34533, stereo, $2.98. 

Leonard Bernstein Conducts Haydn- 
Symphonies 93 and 94 ("Surprise"). 
N.Y. Philharmonic. Columbia MQ 
32101, SQ quadraphonic, $6.98. 

The Yellow River Concerto. (Also 
San Pei March, Stars and Stripes, 
Pines of Rome.) Daniel Epstein, pf., 
Phila. Orch., Ormandy. RCA ARL1 
0405, stereo, $ 5.98. 

A young Japanese, living and studying in Europe, turns out excellent very -late 
lute music by Bach and two lesser lights, French and Polish-Visée and Weiss. 
He has a fine ear for the music and a good sense for style and ornament. Fine 
record. 

Here they go again-RCA and Columbia. Columbia has the Maestro in person- 
and charges extra. RCA's more modest single includes English performances. 
Times, places, credits are played down in both-it's just Bernstein for Listen- 
ing. Both include excerpts from the recent Mass as well as ballets and musicals 
already familiar. 

Another of those special jobs, locally recorded, custom pressed. (They'll be 
suffering from vinyl shortage.) A characteristic school music project this. Re- 
markably difficult music, ploughed through with astonishing expertise (but not 
much understanding) by the kids involved. So much fuss over technique, so little 
regard for musical value! That's us. Good stereo balance but totally dead 
sound. (They wouldn't add reverb-might cover up the details of players' per- 
formance. Gotta grade 'em, I suppose.) 

Hey guys-keep it coming! This is already ancient (last spring)-we need more 
CD -4! Fine system but such a dearth of listening. Yep, this one, presumably 
brand new, immediately gives that extra CD -4 ambience. Also the expected 
lower level, and tiny edge of distortion. But what we need is stuff with listen- 
ing guts. You can have the hits, if they'll keep your CD -4 morale up until more 
arrives. They won't keep mine up. 

The old man of Mexican modernism, irrepressible as ever, brings on his re- 
constituted full -orchestra Aztecs again-two extraordinary ballet suites. Suns 
is 1925 and sounds it, a lively antique shocker; Piramide, undated, is clearly 
much later and atonal, a highly professional tour de force of sound. Both use 
totally pro -choral effects-a whole movement of rhythmic speech -chant (Act IV) 
in "P.", in some unidentifiable folk -language, marvelously projected by these 
unlikely Britishers. Highly worthwhile stuff, if maybe not quite Beethoven or 
Bach. 

A pleasure these days to find Schumann so revivified; he was rarely understood 
by our earlier hardboiled-type modern pianists. The American plays right in 
the true tradition, sympathetic, musical, with plenty of power and lots of romance. Nicely recorded, too, and not a reissue. 

How to describe predictable Bernstein? I jotted on this disc cover "mushy around 
the edges." It's nicely musical Haydn but old-fashioned in styling, too big, 
slowish, and lacking in crispness. (Try old Beecham's even older -style Haydn, 
razor-sharp to the last note.) As so often, an honest, slightly sentimental 
rendering in a Romantic fashion; and lots will like it. Me too. 

Out of the "triumphant 1973 China tour," this is billed as a "first cousin of 
the Warsaw Concerto" with considerable honesty. Much less pretentious in sound 
than the Warsaw, it is far more drivelish, if pleasing. How can so many waste 
so much on this kind of nothing -music?? Also a Chinese and a U.S. March, 
and the usual Pines, one of Ormandy's standby standards. ,Had to put something 
on side 2. 
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Tape &Turntable 
Bert Whyte 

Rick Wakeman: The Six Wives of 
Henry VIII 

A&M QU54361, SQ, $6.95. 
Every once in a while a recording 

comes along that astonishes me with 
its sheer sonic impact and which evokes 
considerable emotional and musical 
response as well. This A&M SQ disc is 
in that rarefied category. 

The recording turns out to be a sort 
of "suite" in which each of Henry's 
wives is the subject of a musical por- 
trait, purportedly indicative of her char- 
acter. So it is a gimmick ... who cares? 
The important thing is that producer/ 
arranger/keyboard artist Rick Wake- 
man is a multi -talented young man who 
has given us six highly imaginative and 
exciting "mini -tone poems," in a suc- 
cessful fusion of rock and classical 
musical elements. 

The instrumentation Rick uses is 
loaded with Moog and ARP synthe- 
sizers, Mellotrons, an RMI electric 
piano, a Steinway grand, special Ham- 
mond organ, the organ of St. Giles 
church in Cripplegate, England, along 
with bass, guitar, drums, special per- 
cussion, electric banjo and five vocal- 
ists. The album was recorded in Eng- 
land, but the 4 -channel mix was done 
at the A&M studios in Hollywood by 
Mary Bornstein. 

Mr. Bornstein is to be congratulated 
on probably the best surround -type 
quadraphonic mix I have yet heard. 
Every musical element seems to come 
from a logical position, with much 
complementary localization. Even 
though there is a great deal of free- 
wheeling sound, the quad has an `or- 
ganized," coherent feeling. The music 
is virtually tailor-made for quadra- 
phonics, complexly structured, but 
nonetheless, musically entertaining. 

The sound, as noted, is sensational. 
Every element is as clean as the pro- 
verbial hound's tooth (except, of course, 
for the fuzz boxes, which I still can't 
stand). The St. Giles organ is used to 
stunning effect in the "Jane Seymour" 
section, and beautifully integrated into 
the pop musical milieu. My Lafayette 
SQ-W decoder did a great job in creat- 
ing a four -channel sound that ap- 
peared to be as close to discrete as I 

have ever heard from an SQ production. 
If you don't like this recording, you may 
as well give up on 4 -channel! 

The Best of Judy Collins 

Stereotape/Elektra ESTQ5030QF, 
quadraphonic open -reel, 7'h ps 

$11.95. 

The Best of Bread 

Stereotape/Elektra ESTQ5056QF, 
quadraphonic open -reel, 7Y2 ips, 
$11.95. 

It is always a pleasure to welcome a 
new tape company, and especially one 
so solidly behind open -reel quadra- 
phonic music. Such is Stereotape, a 
division of Magtec, located at 8125 
Lankershim Blvd. N. Hollywood, 
California 91605. Stereotape has ac- 
complished the remarkable feat of 
becoming the licensee for quadraphonic 
tapes from such companies as Warner 
Bros., Reprise, Elektra, Audio Spectrum, 
Nonesuch and most astonishing of all ... RCA! They have a catalog sheet 
listing an initial 23 quadraphonic tapes 
featuring such groups as Seals and 
Crofts, The Doobie Bros., Carly Simon, 
Bread and none other than Frank 
Sinatra. I'm really looking forward to 
hearing of Frankie in quad! In a new 
release which should be available by 
the time you read this, there are fine 
classical items from Nonesuch and RCA. 
Actually most of the quadraphonic 
tapes are of material available on CD -4 
Quadra -discs, so if you happen to have 
both open -reel quadraphonic and CD -4 
playback facilities you can have the 
unique opportunity of comparing disc 
and tape. I did just that with both the 
Judy Collins and the Bread tapes listed 
above. For example, on the CD -4 re- 
cording of Bread, I detected some 
slight distortion in the voices in several 
cuts, and a number of people attrib- 
uted this to a flaw in the CD -4 process. 
On this tape, careful listening reveals 
some of the same thing, albeit at an 
even lower level. Thus one has to con- 
clude this was on the master, or the 
dubbing master. Aside from this very 
minute problem, Bread is excellently 
recorded with tasteful use of surround 
quadraphonic effects. Particularly ef- 
fective in 4 -channel is the Bread's 
famous ballad, Make It With You. I 
confess I'm not much of a Judy Collins 
fan, but those who are should enjoy this 
tape. It is a very clean recording, with 
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pGG BOSE 800... The 
Professional Performer 

For Professional Performers 
Please send complete information on 
the BOSE 800 to: 

Name 
Address 

City State- -Zip 
Return to BOSE Corp. The Mountain, 
Framingham, Mass. 01701 

MAGNEPLANARTM 
loudspeakers are . 

extremely realistic sounding - 
and they're only 1" thick. Our 
top -of -the -line Tympani series 
which look like folding floor 
screens are sold through Audio 
Research dealers. We now have 
smaller, less expensive models 
available at the following 
dealers: 

University Stereo / Ridgewood, N.J. 
Transcendental Audio / Buffalo, N.Y. 
Hi-Fi Gallery / Indianapolis, Ind. 
Hi-Fi Gallery / Evansville, Ind. 
The Stereo Shop / Cedar Rapids, la. 
The Gramophone Ltd. / Norman, Ok. 
Audio Uncommon / Portland, Or. 
Sound Center / Beverly Hills, Ca. 
Stereo Hi-Fi Center / Gardena, Ca. 
Garland Audio / San Jose, Ca. 
Audio Arts / Livermore, Ca. 
Romans / Minneapolis, Mn. 
Audio Labs / Ames, la. 
Wallace Electronics / Peru, Ind. 
Stereo Showcase / Vallejo. Ca. 
Stereo Showcase / Sacramento, Ca. 
United Audio Centers (2 stores) / Chicago, Ill. 

United Audio Centers / Deerfield. Ill. 

Contact us if there is no dealer in your area. 

m M A G N EPAN 
lu MAGNEPLANAR'" PRODUCTS 

P.O. BOX 8612, WHITE BEAR LAKE. MINNESOTA 55110 

Dealer inquiries welcome. 
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STR's NE AK ER 
were Mow yoa away 

WITH ITS: 

Front -loaded 12 in. woofer with 
an 8 lb. induced field magnet* 

in a ducted port enclosure; 
3 piezoelectric tweeters and 
transmission line midrange 

After listening to SIGMA 1 

you'll know why we say "STR 
gives you more sound for your money" 

Frequency Response 
20- 20KHz+3dB 

Power Handling 
120 watts (rms) 

Weight 
80 lbs. 

Dimensions 
15%"x15%:"x32" 

*Patented high efficiency limited 
field magnet requires less power for 
optimum response, yet can handle 

auditorium size loads 

SOUND TECHNOLOGY RESEARCH 
3516 LAGRANDE BOULEVARD 

SACRAMENTO, CA 95823 
916 / 422-0440 

SIGMA 1 

$299.00 

DEALER INQUIRIES INVITED FOR THIS AND OTHER FINE STR PRODUCTS 

Check No. 38 on Reader Service Card 

CLASSIFIED 
Want to buy, trade or sell components? Looking for a rare piece of equip- 
ment? Want to offer or buy a service? Want a job in the audio field? If your 
answer is "yes" to any of these questions, your ad belongs in Audio Classi- 
fied. Rates are comfortably low-readership is astoundingly high. Use the 
handy order form to include your message in the next issue. 

Don't settle for an ordinary power AMP 
when you can have a BGW SUPER AMP. 

ANNOUNCING THE NEWEST BGW: 
The 250, slightly scaled -down version 
of BGW's studio standard monitor 
amplifiers. 
Same SCR Electronic Crowbar pro- 
tection, the only way to protect your 
prized speakers in the event of mal- 
function: Fuseless design using High 
speed circuit breakers. 
Built for two ohm operation, the 250 
delivers 200 Watts per channel, and 
typically 100 Watts per channel into 
8 ohms. 

SYSTEMS 

wre,Mir 
Each channel is built on its own re- 
movable plug in module for quick and 
easy service. Six 15 amp power trans- 
istors are used in each channel for 
unmatched safe operating area. 
Four other BGW amplifiers are now 
available; including the industry's only 
high power Quad Amp and the only 
1000 Watt two channel amp designed 
for two ohm operation. 
Write for details. And tell your dealer- 
BGW means Better Get With it. 

BGW, DEPT 2B 
P.O. Box 3742 
BEVERLY HILLS, CA. 90212 

good, though somewhat understated 
quadraphonic effects which, from the 
nature of the music, is probably the 
correct approach. Stereotapes has done 
a fine processing job on these tapes with 
commendably low tape hiss. I should 
mention that the RCA release will also 
feature pop material including some of 
the well-known Mancini and Monten- 
egro productions. Stereotape is off to 
an auspicious start in its quadraphonic 
tape program, so best wishes, and may 
they flourish! 

Carly Simon: No Secrets 

Elektra EQ5049, Quadradisc, $6.95. 
Carly Simon is an attractive young 

woman with extraordinary talent. She 
plays the acoustic guitar and piano, 
composes, and writes the lyrics for much 
of her music, and sings in a very engag- 
ing, pleasantly "folkish" kind of voice, 
free of the nasality with which most of 
the current crop of folk singers seems 
to be afflicted. If Carly Simon has al- 
ready achieved a certain fame, it is sure 
to grow because of this CD -4 recording. 
That is because this disc is widely used 
to demonstrate just how good the CD -4 
process can be. The recorded level 
appears to be equal to a normal stereo 
disc. The bass is positively massive and 
the drums are very solid with great 
impact. The recording is bright and 
clean with much forward projection. The 
quadraphonic aspects are just fine, 
with precise localization of the various 
musical elements, yet the front/rear 
balances are sensible and you are im- 
mersed in a most pleasing sound field. 
Top everything with the fact that the 
music is consistently interesting, with 
excellent arrangements and some amus- 
ing lyrics. 

This superb recording was made in 
London, remixed in Los Angeles and 
London, and I note that the very high 
quality disc cutting was done by Doug 
Sax of the Mastering Lab in Los 
Angeles, who did the remarkable direct - 
to -lathe Sheffield recordings. All in 
all, this is a premier recording which 
adds considerable lustre to the CD -4 
process. 

Handel: Royal Fireworks Music (original 
scoring); The Water Music. Johannes 
Somary conducting the English Cham- 
ber Orch. 

Vanguard VSQ30020, SQ, $6.98. 
Original scoring in the case of the 

Royal Fireworks Music means such items 
as 24 oboes, 12 bassoons, 2 contra- 
bassoons, 2 serpents, 9 trumpets, 9 

horns, 3 tympani and 2 side -drums. As 
you might expect, such an array can 
produce a fulsome sound indeed! For 
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all of it, and as interesting as much of 
it is, I still prefer the more familiar 
Water Music. Johannes Somary is well- 
known for his splendid Handelian in- 
terpretations, and here he is in his ele- 
ment. Those sections which call for the 
"stately tread," receive their due, and 
on the other hand his "Hornpipe" is 
properly ebullient. The sound is quite 
lovely . . . excellent instrumental bal- 
ances in a spacious acoustic perspective, 
heightened by the rear -channel am- 
bience pleasingly presented by the SQ 
recording. 

Ronnie Aldrich: Come to Where the 
Love Is. Two pianos with the London 
Festival Orch. and chorus. 

Ampex/London J17190, quadra- 
phonic open -reel, 71/2 ips, $12.95. 

To indulge yourself in this recording 
you must have a quadraphonic open - 
reel tape deck, and ancillary equipment, 
and a fondness for the piano artistry 
of Ronnie Aldrich. Given such, you 
can literally drown yourself in a sea of 
four -channel discrete sound. My word! 
Talk about Ronnie's antics with his 
pianos and engineer cohorts in stereo 
... wait till you hear them in 4 -channel. 
Overblown it may be, but the sound 
quality is exemplary, and even tape hiss 
is fairly low. Ronnie tickles his way 
through some typical ballads, and say 
what you will, the chap can really play 
quite well. Nothing earthshaking here, 
but a welcome addition to the quadra- 
phonic open -reel library. 

The World's Greatest Jazzband of 
Yank Lawson and Bob Haggart 

Project Three PR4C-5033, quadra- 
phonic open -reel, 71/2 ips, $11.95. 

For quad open -reel devotees, Enoch 
Light has been foremost in keeping 
faith with this medium. He continues to 
produce exciting high quality quad re- 
cordings at regular intervals. This re- 
cording of the World's Greatest Jazz- 
band is a resounding success. The band 
is an ebullient, free -swinging group 
that plays with the zest and verve ex- 
pected of such polished professionals. 
There is a Dixie accent given to such 
tuneful standards as Limehouse Blues, 
Sunny, Bugle Call Rag and Baby, Won't 
You Please Come Home, as well as a 
more contemporary treatment of such 
as Ode To Billy Joe, Up, Up, and Away, 
and Mrs. Robinson. The surround -style 
recording is big, bright, super -clean, 
brazenly brassy as a group like this 
should be. As usual, Enoch handles 
the dynamics of quad with his deft touch 
in instrumental positioning and logical 
front/rear and corner -to -corner bal- 
ances. As a bonus, tape hiss is quite low, 
even at loud playback levels. 
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Now read 
the best of Audio 
in this 
hi-fi 
handbook 

Avetfiteboiii 

a complete reference guide to all hi-fi 
and stereo equipment including prices, 
specifications and comparisons! 
Read about amplifiers . . pre -ampli- 
fiers . tuners . receivers . 

turntables and tone arms . phono 
cartridges ... speakers ... open reel 
tape recorders . headphones . . . 

microphones and much more. 
Over two -hundred pages of articles 
and charts in this directory give you 
the latest and best guide to hi-fi and 
stereo equipment. 
The directory presents specifications 
for more than 1,100 audio components 
in a convenient tabular form. 
To get your copy of AUDIO hi fi hand- 
book, simply fill out and mail the cou- 
pon below with a check or money 
order for $3.50 which includes postage 
and handling. 

Audio 134 N. 13th St., Phila., Pa. / 19107 
D Enclosed is my check for $ 

Send me copies of the HI-FI 
HANDBOOK at $3.50 which in- 
cludes postage and handling. 
I want monthly information about 
the hi-fi field. Start my subscription 
to AUDIO MAGAZINE. 

D 1 year $7.00 2 years $12.00 
Name 

Address 
City State Zip 

Now...the most enjoyable 
do-it-yourself project 
of your life-a Schober 
Electronic Organ! 
You'll never reap 
greater reward, more 
fun and proud 
accomplishment, more 
benefit for the whole 
famlly,than by 
assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronics, woodwork 
or music. Schober's complete kits and crystal- 
clear instructions show you - whoever you are, 
whatever your skill (or lack of it) - how to turn 
the hundreds of quality parts Into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical Instru- 
ment actually superior to most you see In stores. 

Join the thousands of Schober Organ builder - 
owners who live in every state of the Union. Often 
starting without technical or music skills, they 
have the time of their lives-first assembling, then 
learning to play the modern King of Instruments 
through our superlative Instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details? 

The 9944462 Organ Corp., Dept. AE -51 
43 West 61st Street, New York, N. Y. 10023 

Please send me Schober Organ Catalog. 
D Enclosed please find $1.00 for 12 -Inch L.P. 

record of Schober Organ music. 

NAMF 

ADDRESS 

CITY STATF 7IP 
- 

Check No. 33 on Reader Service Card 

Ilitlntosh CATALOG 
nd FM DIRECTORY 

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

FM/FM STEREO 

SEND 

TODAY! 

MX 113 
AM TUNER AND PREAMPLIFIER 

McIntosh Laboratory, Inc. 
I East Side Station P.O. Box 96 

Binghamton, N.Y. 13904 
I Dept.? 

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. 
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Jazz Sit Blues 
Martha Sanders Gilmore 

JUNIOR MANCE: The Junior Mance 
Touch 

Musicians: Junior Mance, piano; 
Martin Rivera, bass; Richard Pratt, 
drums. 

Songs: Zabuda; Let's Stay Together; 
Tin Tin Deo; Midnight Special; l Can 
See Clearly Now; Where I Come 
From; Something. 

Polydor, PD 5051, stereo, $4.98. 
This recording sets out to bear out 

the fact that Junior Mance is a very 
special pianist-and does so. His style 
is at once given to percussiveness and 
gentility. He can come on as strong as 
a thunder bolt, then can play soft 
tinkling passages that sound like gently 
falling raindrops. 

But Mance has come a long way in 
forming his present trio, having 
played with some of the giants of all 
jazz time. After having studied privately 
for a few years, Junior Mance took a 
major in music at Roosevelt College 
in his own native Chicago. Mance 
accounts among his early influences 
Art Tatum and the boogie-woogie 
pianists and later Bud Powell and 
Ahmad Jamal. (Indeed, there is a good 
deal of the latter in Mance's approach.) 

Mance joined the Gene Ammons 
group in 1947, working with "Jug" 
for two years. He then spent a year 
with Lester Young and afterwards 

rejoined the Ammons organization. 
After a two-year stint in the Army 
where he formed a friendship with 
Julian "Cannonball" Adderley, Mance 
returned to Chicago where he joined 
the rhythm section of the Bee Hive 
Lounge, backing up such jazz greats 
as Charlie Parker, Lester Young, 
and Coleman Hawkins. 

Mance joined vocalist Dinah Wash- 
ington in 1954 as her accompanist, 
then held tenure with the Cannon- 
ball Adderley Quintet which further 
broadened his range of musical ex- 
pression. But the "turning point" 
in his career came in 1958 when 
Mance joined the Dizzy Gillespie Band, 
which toured Europe and the United 
States to widespread acclaim. He 
backed up singer Joe Williams for two 
years, then in 1961 formed his own 
trio which he has had until this very 
day. 

Junior Mance is an accomplished 
composer as well as performer, his most 
popular compositions being Jubilation, 
The Uptown, Happytime, That Mellow 
Feeling, Harlem Lullaby, and Where 
I Come From which is included here. 
It is basically a stop-and-go blues 
in which Mance demonstrates his 
excellent ability to create excitement. 
He builds into quite a tumult along- 
side his long-time bassist Marty Rivera, 
who does yeoman's duty here. The 

two together truly swing and it's 
good down to its last note. 

Mance's strident, percussive technique 
is well borne out in Zabuda which is, 
incidentally, written by his accomplished 
bassist Martin Rivera. It is a bluesy 
Africanese tune full of tremelos and 
one that is indicative of Mance's 
ability to build dynamic peaks. 

Let's Stay Together is quite the con- 
trast, a ballad with Mance and strings- 
arranged and conducted by Bill 
Fischer-that are in good taste and do 
not intrude, being merely thrown in as 
an extra adornment. Mance is a pianist 
of few and highly selected notes, a 
pianist who brings all his tunes 
around full circle. 

Mance punctuates Tin Tin Deo 
chord -wise and notewise, providing 
lots of pauses that refresh, cooking 
along naturally. He is above all a 
very natural pianist. There are no 
superfluous hi jinks to his art. The 
music fairly flows out of him as he 
ends Tin Tin Deo with a crash, bang, 
and glissando to the lower keyboard. 

Leadbelly's Midnight Special is a 
perfect vehicle for Mance, a slow, 
sideling, exceedingly bluesy blues. 
However, one finds oneself listening 
to Mance's unfortunately unidentified 
backdrop here which includes a 
harmonica player and guitarist instead 
of Mance. 
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Mance's treatment of George 
Harrison's Something is a pensive, 
jewel-like statement of this popular 
favorite which is apt to lull you to 
sleep. But he builds quite a momentum 
in I Can See Clearly Now, a gospel 
tune with a Bridge Over Troubled 
Water feeling to it which features 
Richard Pratt's very adept use of sock 
cymbal with a little bit of militant snare 
thrown in. 

The audio throughout this recording 
is absolutely excellent, clear and well 
separated. 

I must agree with the critic who so 
well described Junior Mance as "a 
piano precisionist whose fingers move 
from whispered poetry to utterances 
of the highest vivacity." 

Performance: B + Sound: A 

RUBY BRAFF & ELLIS LARKINS:The 
Grand Reunion 
Musicians: Ruby Braff, trumpet; Ellis 

Larkins, piano. 
Songs: Fine and Dandy; l Want a 

Little Girl; Skylark; The Very Thought 
of You; If Dreams Come True; Liza; 
Easy Living; Love Walked In; 
Things Ain't What They Used To Be; 
Ain't Misbehavin'. 

Chiaroscuro CR 117, stereo, $5.98. 

Trumpet man Ruby Braff and pianist 
Ellis Larkins have come up with an 
exceedingly thoughtful and mellif- 
luous collaboration on Chiaroscuro 
for which we bless them both. It is 
all accomplished without the assistance 
of bass and drums and is all the more 
pure for it if not all the more difficult 
to make succeed. But these two well - 
seasoned jazz veterans do succeed and 
the thought of supplementing their 
sincere artistry with those rhythmic 
backdrops of bass and drums simply 
and, strangely enough, does not even 
enter one's mind. 

Braff s musical credentials are many 
although he is a striking example of 
a jazz musician who has received 
critical acclaim without it necessarily 
resulting in work for him. For in 1960 
Braff reported that he had been out 
of work almost continuously for the 
past five years. Truly an enigma-it 
boggles the mind-when one considers 
that Braff has played with jazz men 
such as Bud Freeman, Urbie Green, 
Pee Wee Russell, Gene Ramey, George 
Wettling, Joe Sullivan, and Edmond 
Hall.. And it is also curious to note that 
one Reuben Braff had an acting role 
in Rogers and Hammerstein's musical 
"Pipe Dream," vintage 1955-56. But 
Braff made a comeback this past 
summer at Newport in a stunning 

performance with guitarist George 
Barnes at a full -to -overflowing concert 
in Carnegie Hall. 

One must also give pianist Ellis 
Larkins credit where credit is due. 
Larkins is a classically trained musician, 
having studied at the Peabody Con- 
servatory of Music and at Juilliard. 
What better credentials could one ask 
for? Larkins went on from there to 
make his debut at the Cafe Society - 
Uptown with the Billy Moore Trio, then 
formed his own trio. Larkins, as we 
witnessed this past summer at Newport 
when he accompanied songstress Ella 
Fitzgerald, is also most successful as 
an accompanist for various singers. He 
lends just the exact amount of shading 
to their voices and is attentive to every 
nuance and watchful of the sheerest 
details which certainly comes through 
on this LP as well. 

This is as fine a collection of ever- 
greens and old standards as you will 
ever run across including tunes by 
Hoagy Carmichael, Ray Noble, George 
Gershwin, Duke Ellington, and Fats 
Waller, only to name a few. Braff's 
rendition of Fine and Dandy contains 
his usual fine and mellow embellish- 
ments with Larkins right beside him 
playing with a smooth, graceful flow. 
That Larkins is an exceedingly even 

TRY THIS 'ON' 

C Cerwin-Vega 
Tujunga 

North Hollywood/CA/91605 
(213) 769-4869 

Plug an 8 ohm speaker directly into 120v. A.C.? 1500w. at 60 Hz! 
OUTRAGEOUS!! Of course. But we did it to prove a point -that we 
build our drivers to last -even under this kind of cruel and unusual 
punishment. 

Try this with any other speaker and you'll probably get a pop and a 

puff of smoke. But with the new L-189-CW, all we got was a very loud 
hum. At Cerwin-Vega, our efforts to expand 

the boundaries of the audio experience 
sometimes lead to some rather un- 

conventional products. Such as: 

--Our new 1500w. Amplifier. For 
unmatched headroom and def- 
inition, even with low efficiency 

speakers. 
--317 Studio Monitor. Louder, 
cleaner, smaller than competition 

--The monstrous L -48 -DD Double D 

horn. 2 kilowatts in-144db out, 32- 
500 Hz. 

So we don't mind being called outrageous. Because the way 
we figure it, what's outrageous today, just might be industry 
standard tomorrow. WRITE NOW FOR DATA. 
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BEFORE YOU BUY 

THAT RECORD .. . 

WAIT A MINUTE! 

IS IT REALLY A BARGAIN? 
IS IT THE PERFORMANCE YOU REALLY WANT? 
Check the other performances and recordings in the latest 
Schwann Record & Tape Guide. 

If it saves you disappointment over one poor purchase, it's well 
worth the time to look in Schwann first. 

Schwann -1 Monthly. Special new listing section has 
latest releases: records, 8 -track cartridge and cassette 
tapes. Nearly 45,000 total listings on 773 labels 
in classical, recent popular, rock, jazz, musical 
shows, country, opera, ballet, electronic, 
quadrasonic, etc. 

Schwann -2 Semi-annual catalog for specialized 
categories: pop more than two years old, classic jazz, 
older and re-released mono and reprocessed stereo classical 
recordings, classical on lesser -known labels, international 
pop & folk on domestic labels, spoken, educational, 
religious, etc. 

SPECIAL PRICE SAMPLE OFFER 
If your favorite store doesn't carry Schwann, order samples by mail. 
Prices include postage and handling. 

Schwann Sampler one Schwann -1 (monthly) and 
one Schwann -2 (semi-annual) $2.50 

Latest Schwann -1 (monthly) $1.50 
Latest Schwann -2 (semi-annual) $1.25 
Newly revised Basic Record Library booklet. 
Lists 1,000 suggestions in classical music 
by musical periods for your enjoyment. Send 150 
for cost of handling, also 80 stamped self-addressed long envelope. 

I enclose $ for the items checked above. 
Name 

Address 

City State Zip 
Dealer's Name & Address 

Schwann Record &Tape Guide 
137 Newbury Street, Boston, Mass. 02116 AU 

pianist is further demonstrated in his 
I Want a Little Girl which is a real tear 
jerker with Larkins in a real bluesy bag. 
There is a tremendous side -wise move- 
ment to his piano style. 

Ruby Braff begins Ray Noble's The 
Very Thought of You in an interesting 
way-at the end of a phrase, bending 
notes and showing off his sky -wide 
range. One of the shortest tunes here 
and one of the best, it has Braff 
swinging richly. 

If Dreams Come True has a lazy, un- 
hurried tone about it-as does the entire 
album. Larkins' pianistic lines are 
meticulously pruned of all excesses as 
he delays precisely the right amount of 
time after every note. Braff uses his 
mute here to his best advantage, putting 
a spirited ending on it. 

The Gershwinesque quality about 
Larkins' style is borne out in Gersh- 
win's Liza which is beautifully exe- 
cuted by the pianist. Braff holds a high 
note for an inordinate length of time 
and it is interesting to hear what they 
do with this old-timer. Braff's sureness 
and steadiness as a musician comes 
across in Easy Livin' in which he plays 
very tenderly. And in spite of Larkins' 
steady left hand his delivery is always 
unpredictable and provocative. 

The two musicians demonstrate their 
compatibility in Things Ain't What They 
Used To Be which includes some out of 
character, strident, muscular chords by 
Larkins with his creeping, walking up 
bass left hand. The two swing together 
hotly on this one, really communicating 
as Braff makes his horn talk to us, 
literally speaking through it. And in 
Waller's Ain't Misbehavin' Braff quotes 
from Slaughter on 10th Avenue and 
Let's Fall in Love as he slips back and 
forth easily from octave to octave. 
Larkins' playing simulates a rippling 
brook in Skylark, his notes cascading 
forward, falling one upon the other. 
The pianist tacks on a beautiful ending. 

Each piece here is unrushed and well 
developed. But if I have any reserva- 
tions about this LP it is that there is 
perhaps not enough variety here and 
there is a bit of fuzziness about the 
sound reproduction. 

But this recording is truly a "grand 
reunion" and it is one of which you 
will never tire. It will put you in a 
mellow mood, guaranteed! 

Performance A- Sound B- 

HORACE SILVER: In Pursuit of the 
27th Man 
Musicians: Horace Silver, piano; 

Randy Brecker, trumpet; Mike 
Brecker, tenor sax; Bob Cranshaw, 
bass; Mickey Roker, drums; Dave 
Friedman, vibes. 
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Songs: Liberated Brother; Kathy; 
Gregory is Here; Summer in Central 
Park; Nothing Can Stop Me Now; 
In Pursuit of the 27th Man; Strange 
Vibes. 

Blue Note, $5.98. 
The first side of this album is 

dynamite. Summer in Central Park is 

one of the lightest and liveliest jazz 
waltzes I've heard. It truly evokes the 
bright, airy feeling one has walking 
through the park on a lovely summer 
day. Kathy is another light compo- 
sition. It has a Latin feel in 5/4. 
There are inspired solos by Dave 
Friedman on both cuts. Rhythmically 
speaking, Liberated Brother and Gregory 
is Here have Latin -rock type feels- 
the former being a cha-cha and the 
latter a slow mambo. Gregory is Here 
has the nicest chord changes of any of 
Horace's compostions. Mike Brecker's 
solo is his best on the date here. He 
demonstrates his growing reputation 
as one of the finest young tenor 
players around. Brother Randy follows 
with a solo, showcasing his finesse 
on trumpet. Like the solos on Gregory 
is Here, on all four cuts the musicians 
say what they must in just a few 
choruses each. All solos on the side 
are exactly the optimum length. 

The rhythm section lends ideal 
support to the group. Cranshaw and 
Roker have been doing studio dates 
in New York for some time together. 
They are familiar enough with each 
other's playing to add another dimen- 
sion to the rhythm section which 
couldn't be had using a bassist and 
drummer who don't work together as 
often as these two do. Cranshaw 
excutes good time and throws in some 
nice licks as well. Without over- 
playing, Roker reinforces the time 
and punctuates it with good taste. 
Horace's big block chords bind the 
section together. 

The quality of the recording is 
excellent. The cover is an attractive 
book type with two pictures of Horace 
in gym shorts and jerseys with different 
numbers. The numbers have meaning 
to Hoarce and could be explored 
further if this were a horoscope. This 
is a positive review and I don't want 
to ruin anyone's impressions by saying 
that side two is repetitious, and not as 
refreshing and enticing to come back 
to as side one. So, forget that I said 
that. The group is on the road now. 
I recently saw them in Philly. They 
are an exciting quintet with Randy 
Brecker. Get out and see them. If 
you don't have the album, you'll want 
it. And, you'll realize the album is 

well worth the price-even if only 
for side one. E.N. 

They put a rotary engine in a car. 
We put a cam shaft in a turntable. 

For the same reason. 
The reason? To make it quieter, smoother, more reliable. 

The basic record changer mechanism-like the automobile's 
piston engine-has been a fairly reliable device that has served 
with some success for many years. But the very action of 
the engine-or the changer-produces constant 
vibration and strong, sudden movements 
that can ultimately wear it out. 

Now we have alternatives. For 
cars, the Wankel rotary engine. 
And for record players, the se- 
quential cam shaft drive mech- 
anism used in BSR's finest 
automatic turntables. 

Its even rotating motion programs the 
complex automatic functions of the BSR 710 
and 810 smoothly and without noisy and poten- 
tially harmful quick starts and stops, without slam- 
ming metal against metal. And because the cam gears are 
mounted on a carefully machined central shaft, they are al 
but impossible to put out of alignment by rough handling 
or constant use. 

The result: consistent care -free performance, and good 
music. With the BSR 710/X and 810/X Transcription Series 
Total Turntables. 

Check No. 7 on Reader Serf ce Card 

BSR 
BSR (JSA) LTD.. 

BLAUVELT. NEW YORK. 10913 

THE SPEAKERS 
YOU THOUGHT 
YOU'D NEVER 
FIND 

RSL SPEAKERS SOUND BETTER THAN THE COMPETING BRANDS. RSL IS THE 
FASTEST GROWING BRAND AMONG PROFESSIONALS IN THE U S. THEY ARE 
CONSTRUCTED LAVISHLY AND LOOK AS WELL AS SOUND VERY EXPENSIVE. THEY 
WOULD BE VERY EXPENSIVE, EXCEPT THAT YOU CAN BUY THEM DIRECT FROM 
THE FACTORY SAVING YOU ABOUT ONE-HALF! 

WE GUARANTEE YOUR OVERWHELMING SATISFACTION OR NOT ONLY DO YOU 
GET A FULL REFUND. BUT WE WILL PAY THE SHIPPING COSTS BACK TO US! 

SAVE ENERGY...GET OUR SENSATIONAL 
CATALOG WITHOUT HARDLY LIFTING A FINGER! 

CALL US TOLL FREE! 800-423-3190 
from anywhere in the U.S. (except calif.) during business hours. 

a ROG1RSOYHD 'Ait 
6319 VAN NUYS BLVD. VAN NUYS, CA_ 91401 [?131 78 -SOUND 
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Classified 

Rates: 25¢ per word per insertion for noncommercial advertisements; 504 per word for commercial advertisements. 
Frequency discounts as follows: 3 times, less 10%; 6 times, less 15%; 12 times, less 20%. Closing date is the FIRST 
of the second month preceding the date of issue. Payment must accompany all orders under $10.00. Use the handy 
self-addressed, postage paid card at the back of this issue. When replying to AUDIO box number ads, send letters 
c/o Auro, 134 No. 13th St., Phila., Pa. 19107. For more information about classified advertising, circle Reader 
Service Card #135. 

FOR SALE 

FREE 64 PAGE CATALOG offers hundreds of 
recordings of rare Renaissance, Baroque and 
Classical music. Some records priced as low as 
$1.00 each! All late recordings. In stereo only. 
Musical Heritage Society, Box 932 -AU, New York, 
N.Y. 10023. 

FIREWORKS NEWS -Monthly magazine covering 
Fireworks, Construction, Sources of Supplies, 
New Firms -Products. FREE Fireworks Catalogs 
with Subscriptions! $9.00 per calendar year. 
Pyro Press, Box 12016, Lexington, Kentucky 
40511. 

AUDIO RESEARCH. Magneplanar, Crown, 
McIntosh, Thorens, Decca, Stax, Revox on 
display. Free List used equipment. Stereo Shop, 
107 3rd Ave. SE, Cedar Rapids, Iowa 52401. 
319-365-1324 

PROTECT YOUR LPs. Poly sleeves for jackets 
68 round bottom inner sleeves 5C Poly lined 
paper sleeves 128 White jackets 278 Postage 
81.00. House of Records, Hillburn, New York 
10931. 

THE AUDIO RESEARCH ROOM. The complete 
range of Audio Research equipment on display 
under ideal listening conditions. By appointment 
C.M. Santmire, AUDIO SYSTEMS & DESIGN, 
5421 South 84th St., Lincoln, Nebraska 68516 
(402) 489-9888. 

FLORIDA AUDIOPHILES! E.S.S. AMT 1 Phase 
Linear, Klipsch, Sony, Marantz, B & O, Quad. 
Revox, Barzilay, INTERIORS PLUS SOUND 
3038 N. Federal Hwy, Ft. Lauderdale, Fla. 
33306. (305) 566-3511. 

TRANSCENDENTAL AUDIO, LTD. BUFFALO, 
N.Y. 716-897-3984. 

JAPAN HONG KONG DIRECTORY. World Prod- 
ucts information. $ 1.00 today Wórld Trade 
Inquiries. Hillyard, Washington 99207. 

PROFESSIONAL AUDIO EQUIPMENT: Micro- 
phones, recorders, equalizers, limiters, turn- 
tables, lathes, cutterheads, disc mastering 
systems, portable mixers, consoles, alignment 
tapes. Package deals and installations. Request 
Flyer, Wiegand Audio, Middleburg, Pa. 17842 
717-837-1444. 

CIZEK LOUDSPEAKERS Lowest price in the 
country. Quotes on your favorite system. Sound 
Center, Box 1242, Bloomington, Indiana 47401. 
812-332-4252. 

SPEAKER SPECIALIST TOBY Corporation of 
America: 4620 Camp Bowie, Fort Worth, Texas 
76107. 

FOR SALE 
WE SPECIALIZE in components matched for 
INFINITY 2000AXT, MONITORS, and SERVO- 
STATIK II's. Our combinations insure the most 
REALISTIC, LIFE -LIKE sound possible. Strictly 
for the AUDIO PERFECTIONIST. THE DKL 
LABORATORY, BOX 683, SEVERNA PARK, 
MD. 21146, or CALL (301) 647-8918, evenings 
6-9 PM. 

FOR SALE 
MAKE A SOUND CHOICE. Our switching equip- 
ment allows instant comparing of all our products. 
Audio Research, Magneplanar, B&O, Braun, 
Crown, DBX, Decca, Infinity, Phase Linear, 
Rabco, SAE, Soundcraftsmen and many more. 

SOUND SYSTEMS 
Palo Alto, Calif. (415) 328-3761. 
Mill Valley, Calif. (415) 383-6556. 

SCOTCH RECORDING TAPE, lowest prices. 
TAPE CENTER Box 4305B, Washington, D.C. 
20012. 

AT LAST -an ULTRA -HIGH DEFINITION Record 
Playing System for the PERFECTIONIST. 
Discover far greater DETAIL, RESOLUTION, 
and DEFINITION in your system. Available 
only from THE DKL LABORATORY, BOX 683, 
SEVERNA PARK, MARYLAND 21146, or 
CALL (301) 647-8918 EVENINGS 6-9 PM. 

THE MONEY SAVER! Write STEREO SPECTRUM, 
Box 1818, Miami Beach, FL 33139. 

NORTHERN N.J.'S FINEST AUDIO STORE, 20 
minutes from N.Y.C. Bozak, B&O, Hartley, 
Infinity, Magneplanar, Marantz, Phase Linear, 
Quintessence, SAE, Thorens. Write or Call 
UNIVERSITY STEREO, 57 E. RIDGEWOOD AVE., 
RIDGEWOOD, N.J. 201-447-5700. 

MAGNEPLANAR© LOUDSPEAKERS are ex- 
tremely realistic sounding. Our top quality models 
are sold thru AUDIO RESEARCH dealers, some 
of which advertise on these pages. We now 
have two less expensive models for sale. They 
are the MG1672-P Room Divider and the 
MG2167-F Floor Standing Model. You may buy 
direct from the manufacturer until there is a 
dealer in your area. Write us for details. Magne - 
pan Inc., P.O. Box 8642. White Bear Lake, 
Minn. 55110. 

ONE STOP for all your professional audio 
requirements. Bottom line oriented. F. T. C. 
Brewer Company, P.O. Box 8057, Pensacola, 
Florida 32505. 

ELECTRONIC CROSSOVERS -ALL TYPES 
Definitive booklet describes application: how to 
improve all types speaker systems -85.00 credit- 
ed to first purchase. Huntington Electronics. Box 
2009, Huntington, Conn. 06484. 

CANADIANS: FREE BARGAIN HiFi and Elec- 
tronics Catalogs. Etco (Au), Box 741, Montreal 
H3C 2V2. 

NAB HUB ADAPTERS -Fit Revox, Crown, 
TEAC, Robert, $3/pair postpaid. No C.O.D. 
Quantity prices available. John Kountz, 1065 
Van Dyke Dr. Laguna Beach, Calif. 92651. 

DECCA MK V EXPORT -HAND SELECTED. 
Custom lateral damping for SME tone arms (for 
maximum performance). 

SOUND SYSTEMS 
Palo Alto, Calif. (415) 328-3761 
Mill Valley, Calif. (415) 383-6556 

LOWEST DISCOUNT PRICES ANYWHERE 
on audio equipment. All major brands dis- 
counted. Write for quotes; K&L Sound Services, 
75 N. Beacon St., Watertown, Mass. 02172. 

DIAMOND NEEDLES and Stereo Cartridges at 
Discount prices for Shure, Pickering, Stanton, 
Empire, Grado and ADC. Send for free catalog. 
All merchandise brand new and factory sealed. 
LYLE CARTRIDGES, Dept. A, P.O. Box 69 
Kensington Station Brooklyn, New York, 11218. 

AUDIO RESEARCH, BRAUN, CERWIN-VEGA, 
DECCA, ESS, HEGEMAN, IMF, MAGNUM 
OPUS, PHASE LINEAR, QUAD, QUINTES- 
SENCE, RABCO, RADFORD, SAE, STAX. 
Paul Heath Audio, 354 State Street, Rochester 
N.Y. 14608, (716) 232-2828. 

ELECTROENCEPHALOPHONE: brainwave moni- 
tor. Professional biofeedback instruments J&J 
Rt. 8, Box 8102, Bainbridge Island, Wash, 
98110. 

CONNECTICUT AREA Audio Research speaker 
and amps. Dyna-mod kit and Transcriptor turn- 
tables. The Stereo Lab. 168 State St., New 
London, Conn. (203) 447-9802. 

SCOTCH MAGNETIC TAPE, discount Box 167A, 
Orwigsburg, Pa. 

101/2" RECORDER SPECIALISTS: Used boxed 
101/2" metal and fiberglass recording reels NAB 
center Metal $2.00 each fiberglass $1.25 each. 
New 1 mil quality tape on above metal reel 5 
for $24.00 on fiberglass 5 for $19.00. Replace- 
ment content labels for 101/2" tape box samples 
S.25. Soundd Investment Co., POB 88338 
Dunwoody, Ga. 30338. 

CANADIANS -DEEP DISCOUNT PRICES. Name 
Brand Hi-Fi components. All "Canadian 
Warranty" protection. No catalogues. Send 
quotation requests to Cartronics, Box 820, 
Hazeldean, Ontario. 
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FOR SALE FOR SALE 
IMF, B&W, DAHLQUIST, QUAD, BRAUN, 
B&O, McINTOSH, TANDBERG, CROWN, 
REVOX, ADVENT, STAX, ORTOFON, BEYER, 
PHASE LINEAR, and many others. Also wide 
selection of first-class used equipment. Expert 

advice. No sale final until you are satisfied. 
AUDIO CONSULTANTS, 517 Davis St., 

Evanston, Ill. 60201. (312) 864-9565. 

FLAT FREQUENCY RESPONSE TO 18 Hz. 

Sound Systems presents its new Earthshaker One 
woofer system. The system includes an electronic 
crossover variable from 20 to 300 Hz and 100 
watt rms amplifier. 

SOUND SYSTEMS 
Palo Alto, Calif. (415) 328-3761. 
Mill Valley, Calif. (415) 383-6556. 

ARE YOUR TAPES BEING SPOILED by record- 
ing or playback on equipment that may be 

magnetized? The magnetic signal "printed" on 
tape is quite sensitive to subsequent magnetic 
field exposure. You can now actually measure 
such components using an Annis Audiophile 
Han -D -Kit. Write for Bulletin & copy of article 
"Notes On Demagnetizing" R. B. Annis Co. 

1103 N. Delaware, Indianapolis, Ind. 46202. 

BUY DIRECT FROM ENGLAND'S HI FI MAIL 
ORDER SPECIALISTS! SAVE ON SME, LEAK, 
DECCA, TANDBERG, REVOX, GOLD SPEAKERS, 

ELECTROSTATIC SPEAKERS, B&O, CELESTION, 
TRANSCRIPTOR, CAMBRIDGE, AUDIO DESIGN, 
ORTOFON, LOWTHER, GOLDRING, KEF. 

INSURED SHIPPING QUOTES FREE OR SEND 

$2.00 BILLS TO INCLUDE LITERATURE. GOOD - 
WIN LIMITED, 6 BROADWAY, WOOD GREEN, 
LONDON, N. 22 VISITORS WELCOME TO SHOW 
ROOMS PHONE 888-0077. 

OPERA TAPES. Historical performances of past 
40 years. Unbelievable treasures and rarities. 
ALSO LP RECORDS. Free catalog. Ed Rosen, 
Box 97, Freeport, N.Y. 11520. 

WORLD'S FINEST LOUDSPEAKERS on DEMON- 

STRATION -AUDIO RESEARCH CORPORATION'S 
NEW T -1A, T -II, T -III; IMF MONITOR Ill, STUDIO 
Ill, ALS 40, ESS AMT -1, RTR 280DR, ESR-6. 

CERWIN VEGA 320 MT -320C. HEGEMAN, 
QUAD, BROCHURES AVAILABLE. PAUL HEATH 
AUDIO, 354 STATE, ROCHESTER, N.Y., 14608 
(716) 232-2828. 

SCOTCH CASSETTES, CARTRIDGES, REELS. 
Discount prices. Lawson's., Box 510 Livermore, 
Ca. 94550. 

ORTOFON OWNERS -IMPROVE SOUND with 
our Micro-Preamp, which replaces Ortofon 
transformer. Send for free literature. Huntington 
Electronics, Box 2009, Huntington, Conn. 06484. 

CUSTOM LOADED MAXELL UD C-90 CAS- 
SETTES. TEN FOR $17.00. PRIVATE LABELING 
AND OTHER CUSTOM LENGTHS AND TAPES 
AVAILABLE. MJS, 1126 Cobb St., San Mateo, 
Calif. 94401. 

AUDIO RESEARCH, TRANSCRIPTORS, INFIN- 
ITY. SAE, Ortofon, KLH, Thorens, B & 0, Phase 

Linear, Stax. Florida's only state-of-the-art audio 
shop. Stereo Stuff, 650 W. Tennessee Street 
Tallahassee, Florida 32304 (904) 222-0812. 

DON'T PAY THE HIGH MAIL ORDER PRICES 
THIEVES WAREHOUSE OF TAMPA, 1531 SOUTH 
DALE MABRY, TAMPA FLORIDA 33609. 

INDUCTORS, MYLAR CAPACITORS, networks 
& raw speakers plus, new 4 channel (commode/ 
satellite) speaker system component kits. Custom 
networks (manufacturers inquiries invited). New 
catalog. Mike Lewis, 3673 W. 113th St., Ingle- 
wood, Ca. 90303. 

ANTIQUES -700 CYLINDER RECORDS. 
$3500 the lot. Birnbom, 3655 Ridgewood, Mon- 
treal. 

GRAPHIC EQUALIZER PLANS: Novel circuit 
very effective/inexpensive, requires no inductors. 
Ten knobs (octave bands) compensate your Hi-Fi/ 
Tape providing better listening. Complete plans 

rushed only $3.00 GREEN BANK SCIENTIFIC, 

Box 100C, Green Bank, WVa. 24944. 

BOSE 800 SPEAKERS and amplifiers, Phase 

Linear amplifiers, Shure mikes, mixers. Special- 
ists in Professional Sound and Service. COMM- 

TROMICS, 108 W. Poplar, Mankato, Minn. 
56001. 507-387-8291. 

AKG, ALTEC, AUDIO RESEARCH, Beyer, 

CROWN, DAHLQUIST, DECCA, INFINITY, 
KLH 9s, Koss, Ortofon, PHASE LINEAR, PML, 
REVOX, SAE, Sennheiser, Sony, Stanton, Tand - 
berg, TASCAM, Thorens, etc... 

HI-FI HAVEN 
28 Easton Ave. 

New Brunswick, N.J. 
201-249-5130 

QUADRAPHONIC ADAPTOR -S 12.95 postpaid. 
Converts any stereo into 4 channel, concert hall 

sound. Free information. ELECTRO -RESEARCH, 
P.O. Box 20285, Ferndale, Michigan 48220. 

ROGERS B.B.C. MONITOR, IMF, B&W Ltd., 

Celestion, Radford, Decca, ERA, Connoisseur, 
Audionics TL -90, Goldring, Revox, Beyer, Lamb 

and more. Custom design and modifications. 
SUFFOLK AUDIO, INC., 120 Boylston St., Suite 
220, Boston, Mass. 02116. (617) 423-2051. 

RECORDING TAPE: Dozen reels 2400', $ 14.00, 
dozen 1200', $11.00; 24 reels 900', $8.00; 
24 600', $6.00. Postpaid, Guaranteed. Mitchell, 
Box 132, Flushing, N.Y. 11367. 

HI-FI YEARBOOK 1974 Complete guide to 

British stereo. 460 pages, hard cover. Specifi- 
cations on 2000 products, 800 photos. Direc- 

tories of British magazines, books, dealers, 
manufacturers. $8.95 plus 50$ postage. 
AUDIOPHILE SYSTEMS, 5242 N. Keystone, 
Indianapolis, Indiana 46220. 

FOR ADULTS ONLY -Outstanding Comedy 
tapes on open reel -8 track cartridge -cassettes. 
Write for flyer and prices. House of Comedy, 
16131/2 N. Mariposa Ave., Los Angeles, Calif. 
90027. 

HI-FI ENTHUSIASTS WANTEDII Earn more 

than just spare money in your spare time. We 
need campus representatives to sell name brand 
stereo components at discount prices in your 
area. High commission, no investment required. 
Serious inquires only, please. Contact: Mike 
Santillo K&L SOUND Services Co. 75 N. 

Beacon St. Watertown, Mass. 02172. 

ENGLAND'S LEADING MAIL ORDER AND 
DISCOUNT SPECIALIST OFFERS: -SME, B&W, 
Sansui, Cambridge Audio, Revox, Celestion, 

Armstrong, Decca London Mk V, KEF, Garrard 
Decks at very competitive price for Personal 

Export. Reply by Airmail, shipped immediately. 
Freight collect. Southern Audio Services Ltd., 
43 High Street, Kingston -Upon Thames, 

Surrey, England, Telex no. 935437. 

SCA ADAPTOR KIT $15.00 For full info 
and diagram send $1.00 to: Arnold McGall, 
9 Clarkes Crossing, Fairport, N.Y. 14450. 

PROPRIETARY CUSTOMIZED MODS reduce 
tone arm friction, damp spurious resonances, 
minimize torsional forces, improve tracking, and 

reduce record wear. For S.M.E. series I, II, 

and low mass -$30.00. For Rabco SL -8E- 
5100.00. From the laboratories of Music and 

Sound, Ltd., 111/2 Old York Road, Willow Grove, 
Pa. 19090. (215) 659-9251. New products 
shipped prepaid/insured. 

Special! Dynaco ST -70 Mods! 

r Piezo What? 

The Polk Audio Model Nine is a 

high definition floorstanding 
system which employs many 
unique concepts in order to re- 

create the sound field of a live 

performance. A dipolar sound 
source, it combines an 8" pas- 

sive radiator. four extended - 
range 4' 2" drivers, and the 
exceptional Polk Audio piezo- 
electric high frequency unit in 

a slender and attractive Con 

trolled Dispersion Array. 

Price: 516500 

Dealer Inquiries Invited 

431 Notre Dame Lane, 
Baltimore, Maryland 21212 

1301 534 8064 

Check No. 25 on Reader Service Card 

FOR SALE 
AUDIO RESEARCH, AUDIONICS TRANSMIS- 
SION LINE SPEAKERS, BANG & OLUFSEN, 
BOZAK, BRAUN, CROWN, KLIPSCH, LINN 
SONDEK, PHASE LINEAR, QUINTESSENCE, 
RADFORD, REVOX, SAE and other fine 
instruments for the reproduction of music. 
Custom design and construction, component 
analysis, consultations, demonstration by 

appointment. Send for list of top grade used 
equipment. AUDIO SYSTEMS AND DESIGN, 
5421 South 84th St. Lincoln, Nebraska 68516 
(402) 489-9888. 

THOUSANDS OF LIKE NEW LP's and pre- 
recorded tapes. Catalogue $1.00. House of 
Records, Hillburn, New York 10931. 

AUDIO RESEARCH, RADFORD, PHASE 
LINEAR, CROWN, QUAD, ALTEC, INFINITY, 
DECCA, GRACE, AKG, REVOX, BRAUN, 
PANASONIC SP -10, ESS, TANDBERG and 
many more. Hartley Electronics (Audio Con- 
sultants) 1502 Butternut, Richland, Wa. 99352 
(509) 947-5026 after 5 p.m. weekdays, all 
day weekends. 

OREGON'S ONLY AUDIOPHILE STORE has 

some uncommonly good things: Radford, 
Crown, BGW, Integral Systems, Quintessence, 
Magneplanar, Dayton -Wright, Ohm, Janszen, 
Decca, Stax, Thorens, Braun, ADC, Connoisseur, 
Linn-Sondek, ERA, Supex, SME, Grace, pas- 

sive and speaker crossover kits, and basic 
drivers. Audio -Uncommon, 8600 N.E. Sandy 
Blvd., Portland, Oregon 97220 503-254-6202. 

FREE ROOM EQUALIZATION with purchase of 
filters. This is not a misprint. Music and Sound, 
Ltd., 111/2 Old York Road, Willow Grove, Pa. 

19090. (215) 659-9251. 
Inventors -Engineers 
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FOR SALE 

DIG ITA L: T H EO R Y.DE SIG N 
CONSTRUCTION 

LOGIC 
NEWSLETTER° 

SAMPLE CORY $ 1.00 
LOGIC NEWSLETTER 
POS 252AA 
WALDWICK /4J.07443 

OUR INDIVIDUALLY CALIBRATED London 
Exports, Ortofon and Supex moving coils, 
B&O and Grace supers are incomparable in our 
customized damped S.M.E.'s. Music and 
Sound, Ltd., 111/2 Old York Road, Willow Grove, 
Pa. 19090. (215) 659-9251. 

+ Levinson Cartridge Preamp + 

HAND -TUNED DECCA MK V'S -each cartridge 
INDIVIDUALLY ADJUSTED for MAXIMUM 
SOUND PERFORMANCE. Only $109.50, 
shipped from stock. THE DKL LABORATORY, 
BOX 683, SEVERNA PARK, MD. 21146. 

CUSTOM BOARD 8 in -2 out full EQ and 
Echo under $ 1000 -negotiable. Ampex PR -10 
Recorder 71/2 and 15 ips half track stereo - 
$650 -as new. TEAC 3340S-4 channel 
Recorder -new -S850. 4 Koss Headphones - 
$25 each. 2 RCA 77DX Mikes. 1 used -$100, 
1 new -S150. Dual 1009 Turntable w/Shure 
Cartridge -$115. Fisher Tube Amp -50 watt - 
$100. 2 Advent Dolby 100 units -$125 each. 
Call or write for full details. All above mint or 
new condition. Box 102C, Chubbic Rd., R.D. 
1, Ca nonsbu rg, Pa .15317. (412)746-2540. 

AUDIO RESEARCH SP -3 PRE-AMP-Dahl- 
quist Phased Array Speaker, brand new - 
Dual 75 Amp-E.C.-3 Electronic Crossover, 
Magneplanar 1 + speakers, Dayton Wright 
XG-8-MKII Electrostatic Speakers. All items like 
new (some are new) -reasonable prices. (919) 
467-9198 nites or weekends. 

INFRA WOOFERS, world's largest, deepest, 
most powerful sub -woofer system can be had 
only at Music and Sound, Ltd. 50 dB per 
octave crossover, bandpass 16 hz.... $ 1295. 

FULTON F.M.I. SUB -WOOFER, for the closest 
approximation to dipole definition -$300! Also, 
the rave five -way Fulton/R.T.R. super speakers. 
Shipped prepaid/insured. Music and Sound, 
Ltd., 111/2 Old York Road, Willow Grove, Pa. 
19090. (215) 659-9251. 

PAIA HAS... 

synthesizer KITS 

MODELS 

PRICED FROM 

$139 

BUT DID YOU KNOW WE ALSO HAVE... 

A DEMO RECORD FOR 75/ 
AND A FREE CATALOG LISTING 

DOZENS OF OTHER GOODIES 

PAIA ELECTRONICS 

BOX M14359, OKLAHOMA CITY, OK 73114 

FOR SALE FOR SALE 
MCINTOSH, AUDIO RESEARCH, CROWN, ESS, 
QUINTESSENCE, HEGEMAN, BOSE, ADVENT, 
EPI, STAX, REVOX, RABCO, CITATION, PIO- 
NEER, TEAC, FISHER STUDIO -STANDARD and 
many more. Finest Service on premises. Stereo 
Designs, Mercury Mall, Hampton, Va 23666 
(804) 838-6394. 

CANADIANS-DYNACO COMPONENTS AT 
TREMENDOUS DISCOUNTS. Write En -Jay Sales, 
Hornepayne, Ontario. 

ATTENTION RABCO SL8-E OWNERS!!! You 
can GREATLY IMPROVE the DEFINITION of 
your system for ONLY $90.00 HOW??? Contact 
the DKL LABORATORY (301) 647-8918 
weeknights 6-9 PM. 

VACUUM TUBE EQUIPMENT has been re- 
cognized by many of us as capable of producing 
the finest and most pleasing reproduction of re- 
corded music. NEW YORK ELECTRIC GRAMO- 
PHONE WORKS is pleased to announce a new 
program for the supply and maintenance of classic 
vacuum tube equipment. We have undertaken 
to rebuild Marantz and other makes of classic 
tubed sets to equal or better original specification. 
How? Write or call for details, or an appointment 
to visit. We can supply equipment or refurbish 
your own. We are at 47 Jane Street, #10, 
New York City. (212) CH3-6822. 

LITHE INVENTORS, ENGINEERS, COLLEGE 
INSTRUCTORS, AND PROFESSIONAL MUSI- 
CIANS at Music & Sound Ltd. offer their 
clients a new standard of technical competence, 
certain proprietary testing procedures, a real 
anechoic chamber, a mind boggling research 
laboratory, and a host of the most advanced 
professional services, including hand-picked 
component alignment/customization, room 
acoustical design/treatment, calibrated environ- 
mental equalization ± 1 db at your ears, and 
the most flexible demonstration facilities any- 
where!! 111/2 Old York Road, Willow Grove, Pa. 
19090. (215) 659-9251. 

Total "A" Warranty Station Service 

OUR DISTINGUISHED PRODUCTS come from 
Audio Research, Sequerra, Dayton -Wright, 
Dahlquist, Infinity, Crown, London Decca, 
I.M.F., Quad, Rogers, Spendor, B.B.C. Monitors, 
Stax, E.S.S., B&O, J.B.L./Altec Professional, 
Schöeps, Beyer, Custom Rabco, Gately, Braun, 
Tascam Grace, F.M.I., R.T.R., Supex, Revox 
Pro, damped S.M.E., Ortofon, DBX, etc., etc. 
All shipped prepaid/insured Music and 
Sound, Ltd., 111/2 Old York Road, Willow Grove 
Pa. 19090. (215) 659-9251. 

Full "A" Warranty Service Station 

SENSATIONAL NEW VACUUM RECORD 
CLEANER removes dust and pollution for better 
sound. Battery operated. Satisfaction guaranteed 
or money refunded, $ 10.95 postpaid. Calif. 
residents add sales tax. Ruxton Electronics, PO 
Box 30312, Santa Barbara, Calif. 93105. 

TUNED ROCK P.A.'s + MULTI -TRACK 
RECORDING STUDIOS. Customized touring 
sound systems, including narrow band (5 hzl) 
feedback suppression, detailed acousta-voicing/ 
environmental equalization -.1 db at your ears, 
room design/measurement/treatment. 100's 
of our customized professional products, 
including fiberglass horns, consoles, omni/ 
comp/limiters, electronic crossovers, phasors, 
digital delays, 1 -way noise reduction, trans- 
ducers, frequency shifters from . J.B.L. & Altec 
Pro., Tascam, DBX, U.R.E.I., Eventide, Gately, 
Schöeps, Beyer, Crown, Community Light & 
Sound. McIntosh, Mom's Audio, etc., etc. 
All shipped prepaid/insured from Music and 
Sound, Ltd., 111/2 Old York Road, Willow Grove, 
Pa. 19090. (215) 659-9251. 

Inventors -Engineers 

AR, KLH, ADVENT, DYNACO, RECTILINEAR, 
ADC OWNERS -Our electronic equalizer gives 
your speakers a full octave of new bass, plus 
three broadband tone controls. Three reviews, 
literature, from NORMAN LABORATORIES, 
2280 Industrial Boulevard, Norman, Oklahoma 
73069. 

OPEN REEL TAPES, CASSETTES, VIDEO, BASF, 
others. Lowest prices. Acoustic Dynamics. Box 
205A Hewlett, N.Y. 11557. 

AUDIO RESEARCH modified Dynaco electronics, 
Dual 75A, BRAUN 15 ips., Select DECCA Export 
Mk. 5, IMF, H -K CITATION, ESS-NEIL, MAGNE - 
PLANAR Tympani I $795 (limited quantities), 
THORENS, ORTOFON, RABCO, TOMLINSON, 
STAX,-and other rare and unusual goodies for 
the serious audiophile at the South's only state- 
of-the-art stereo shop, BACK DOOR STEREO, 
2065 Piedmont, Atlanta, Ga. 30324. (404) 
874-9493. 

QUAD SOFTWARE SOURCES. Discrete disc, 
cartridge or open reel. Each list $2. All 3 $5.00 
check or M.O. to Quad Info, P.O. Box 50. 
Kalamazoo, Mich. 49005. 

CANADIAN WARRANTIESI Write for our 
quotes on your stereo component needs. Browne's, 
541 Danforth, Sudbury, Ontario. 

FOR SALE-TASCAM SERIES 701/2 inch 4 
track transport with 701 electronics. Excellent 
condition, $ 1500.00. Phone or write Bluesueders 
Studios, Onekama, Mich. 49675. (616) 889- 
4653. 

LOW NOISE RESISTORS -1/4W, 5%, carbon 
film for 3.50 each. Fifty of one value for $1.25. 
All 5% values from 10 to 3.3M in stock. Specifi- 
cations upon request. 750 postage and handling 
charge per order. Deduct 10% on orders over 
$50. COMPONENTS CENTER -A Box 134, NY, 
NY 10038. 

AUDIO RESEARCH SYSTEM: Tympani 1-U. 
D-75, D-50 fib, SP -2C. System price $2200 or 
will sell separately. Cross, 1817 Birch, Richland, 
Wash. 99352. (509) 946-5200. 

CROWN DC -300 w/cabinet, mint condition, 
$450. Sherwood SEL -300 tuner w/cabinet, 
one month old, $290. (919) 929-2564, evenings. 
Frank Dameron, 6021/2A South Columbia St., 
Chapel Hill, N.C. 27514. 

HP205AG-$200; HP330B-$275: HP650A-S 195. 
Several Textronix 530 series Oscilloscopes, other 
instruments. DESIGN CONSULTANTS BOX 67, 
RICHARDSON, TEX. 75080, (214)238-0591. 

NEW METAL 14" AMPEX flanges NAB hub 
box of 10, $8.00 prepaid POB 88338, Atlanta, 
Georgia 30338. 

WISCONSIN HEADQUARTERS FOR QUALITY 
AUDIO GEAR. CROWN TAPE RECORDERS: 
SX724 ($1095), SX824($1495), SX744 (S 1995). 
Immediate delivery, send for catalog. WACK 
SALES CO. INC. 5722 W. NORTH AVE. MIL- 
WAUKEE, WISC. 53208. 

TASCAM MODEL 10 Mixing Console 10 in, 
4 out, talkback module, brand new. D.R. Stenz, 
(516) 487-7134. 

ORTOFON 
Dynamic motional feedback mono disc cutting 
system. Complete amplifier system: drive, feed- 
back and feedback -playback monitor preamp. 
Rebuilt -original factory parts. Guaranteed. Albert 
B. Grundy, 64 University Place, New York, N.Y. 
10003, (212) 929-8364. 

CANADIAN ELECTRONICS CATALOGUE fea- 
turing Sinclair audio modules, speaker kits, 
Audionics products, hundreds other products. 
Write Gladstone Electronics (Aud), 1736 Avenue 
Rd., Toronto. 
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THE 

EXECU-L O UNGER 
and FREE matching Ottoman! O 

You deserve your own special chair ... a place you can rest, relax and relieve 
tensions from the hectic pace of a busy day. 
Enjoy it in your office or at home after a hard day's work. Great for T.V. 
viewing or comforting the "two of you". The EXECU-LOUNGER and FREE 
matching Ottoman gives you all the deep -down masculine comfort and restful 
relaxation of a backyard hammock ... Chock full of 3'/2" of foam throughout. 

A gentle shift of your weight swings the lounger into an infinite number of pos- 
itions to match your mood -of -the -moment from reading ... to relaxing ... to 
a refreshing stretch -out nap. Uniquely designed to fit the tightest space. Place 
just 6" from the wall and still lean all the way back and relax. 

FREE matching over -size Ottoman provides all the leg room and stretch -out 
comfort you want. Also serves as an informal extra seat for your favorite guest. 

Brilliant satin -chrome tubular steel frame is rugged, distinctively man -styled 
and matches every decor. 

Just feel yourself relax and unwind as you slip down into the extra -thick, firm 
resilient foam, totally surrounded by the luxurious genuine top -grade Nauga- 
hyde fabric -backed expanded vinyl upholstery! Rich looking! Rich feeling. Or- 
der your EX ECU -LOUNGER and receive the FREE matching Ottoman today! 

Big men, small men, every man 
(or woman) finds perfect com- 
fort in the EXECU-LOUNGER. 
Unique center balance control 
allows the chair to swing in a 
hold position by merely shift- 
ing your weight. Can be placed 
just 6" from wall and still tilt 
all the way back. Roomy size: 
24" W x 42" H. Ottoman is a 
jumbo 24" x 24". Sit Up Sit Back Stretch Out 

Bear Skin Replicas 
Amazingly detailed and hand -made. Designed with 
ecology in mind. Impossible to tell from the real 50 McCoy. Your friends will think you just returned 
from a big game hunt. The perfect companion to , 2 Delivered 
your EXECU-LOUNGER and an intriguing addition 
to any room. Made of the finest Dynel Modacrylic Fur. A tough, dur- 
able, stain -resistant miracle man-made material. Imagine ... washable, 
too. Non-skid backing. Bear rug measures 5' x 7' 

days 

ncludes 
-LOU 

matching Ottoman!!! 
Save Even More! 

Order BOTH the EXECU-LOUNGER 
and Bear Rug ... Just $259.00 delivered. 

Choice of four decorator colors: 

Tan Avocado Oxblood Black 

30 Day Money Back Guarantee! Mail order form today! 

Executive Discount Shopper Co. 
Washington at Susquehanna Roads 
P.O. Box 130 
Rydal, Pennsylvania 19046 
Please send me EXECU-LOUNGER and FREE matching Ottoman 
priced at $149.50 delivered. I understand that if I am not completely 
satisfied, I may return them in 30 days and my money will be fully 
and promptly refunded. (Pennsylvania residents add appropriate tax.) 

Check choice of colors: Black Oxblood ['Tan Avocado 

Send me Bear Skin Replica, priced at $129.50 delivered. 
Check choice of colors: Polar (White) EBlack EBrown 
Order Both and Save! 

Send me both the EXECU-LOUNGER and Bear Rug .. . 

(I have indicated colors desired above) at $259.00 delivered. 

Name 

Address 

City State Zip 

Signature 
(All orders must be accompanied by a signature). 

(please print) 

Check or M.O. enclosed 

Charge Open Account 
Shipping address is that of: 

Home Company 

(Open Account billing available 
to D&B rated firms, or supply 2 

trade and 1 bank ref. on letterhead.) 

AUS74 

Charge my Account No 
indicated below: 

CI Playboy Key 9 
Master Charge e 
American Ex e 
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FOR SALE 

CASSETTES 
PLAIN WHITE CASSETTE LABELS. NORELCO CASSETTE CLEANERS. 

PAPER MAILER BORES" HOLDS NORELCO TYPE PLASTIC BOX. 

FAMOUS BRAND CASSETTES METAL OR FIBERGLASS 104" REELS 

NMI 

'QUANTITY I9 1099 100 1000 

CASSETTE LABELS LMULTIPEES OF 101 01 15 01 

MORELLO CASSETTE CLEANER 65 W 55 50 

SCOTCH CASSETTE 5090HE 1 (BUY 1 GET ONE FREE) 

104' FIBERGLASS REELS. USED 50 10 35 DE 

'PLUS POSTAGE BY WEIGHT AND ZONE MINIMUM ORDER. SE DO 

SAXITONE TAPE SALES IWACOLLLON UOND A3 

FINEST CUSTOMIZED LABELS for Cassettes 
and Cartridges. Free samples. TARZAC, 638 
Muskogee Avenue, Norfolk, Virginia 23509. 

HOW TO GET THE BEST AUDIO/TAPE BUYS, 
SAFELY. Insider's information by leading equip- 
ment reviewer lists models and pitfalls. Tells 
how, where to buy intelligently for greatest 
savings. 20 pages $ 1.00 or send stamped 
envelope for details. US Audio Testing Labora- 
tories, Box 1570 LICNY, 11101. 

WISCONSIN HEADQUARTERS FOR QUALITY 
AUDIO GEAR. Crown, ESS, RTR, Phase -Linear, 
EPI, Infinity, AR-LST, B&O, Marantz, Citation, 
Rabco, Teac, Bozak, Thorens, & Tandberg, over 
50 other brands, plus immediate delivery. WACK 
SALES CO. INC., 5722 W. NORTH AVE. MIL- 
WAUKEE, WISC. 53208. 

NEW AND AMAZING .. 
The sound sensation that's sweeping the nation. 
Rolen Star with unusual characteristics changes 
walls, floors and ceilings into speakers. Act Now! 
Send for free literature. James A. White, 5302 
Pine St., Phila., Pa. 19143. 

BUILD YOUR OWN SPEAKERS AND SAVE UP 
TO 50%. You can assemble your own high 
quality, multi -element stereo speakers in a few 
hours and save up to half the cost of comparable 
speakers. Send for our free 32 -page catalog of 
speaker kits, raw speakers and accessories. 
SPEAKERLAB, Dept. A2, 5500 -35th N.E., 
Seattle, WA 98105. 

ATTENTION 
WESTERN NEW YORK AUDIOPHILES -our new 
store is going strong, due to our personalized, 
friendly service. In addition to Audio Research, we 
carry the new Polk Audio Model Nine Speaker 
System, RTR Speakers, Hegeman, Quintessence, 
Thorens, Connoisseur, Phillips, Pilot, Dokorder, 
Infinity, B & O, SME, Soundcraftsmen, Cerwin 
Vega, Sherwood, Onkyo, Fulton Musical Indus- 
tries, ADC, others. THE STEREO EMPORIUM. 
3407 Delaware Ave., Buffalo, N.Y. 14217. 
716-874-3372. 

INFINITY ROSEWOOD SERVO STATIC I 

(Improved) -Year old, seldom used. $1295 or 
best offer. T. Anderson, 3000 Spanish Court 
#8, Raleigh, N.C. 27607. 

SUPEX SD -900E Cartridge, Levinson JC-1 
Cartridge Amp. Both new 5240.00, 919-467- 
9198. 

STUDIO EQUIPMENT: Ampex 440B Mono 
$51.73, Stereo 568.98, 4 track $103.48, 8 
track $195.50; MM -1100 16 track $379.50. 
Scully 2806 Mono $55.09, Stereo $71.18, 4 
track $107.99. Tascam Console $43.47, Stereo 
2 track Recorder $34.96, 4 track $44.85. JBL 
4310 $5.93, 4320 $13.25. Phase Linear 400 
$11.47, 700 $ 18.38. Gately 16 track Console 
$499.00. Dolby 361 $14.95, M-16 $184.00 - 
Above prices per month on 60 month purchase 
plan. Also available on purchase plan Electro - 
Voice. Atlas, Schoeps, Prokit, Pentagon Duplica- 
tors, Metrotech Recorders and Loggers. In South 
call Bill Brock at 615-327-1746. Other areas call 
Bill Hamilton or Ed Gately at 215-449-6400. 
GATELY ELECTRONICS, INC., 57 W. Hillcrest 
Avenue, Havertown, Pa. 19083. 

FOR SALE FOR SALE 
AUDIOPHILE DEMOS AND USED AT 

WHOLESALE PRICES 
OHM F speakers List $800 Demo $600 pair 
ESS Transtatic 

One List $599 
BOZAK B302A 
Med. List $ 790 
EPI 602 List $500 
JBL Minigons (small version of 

classic paragon) 
DAYTON WRIGHT 

XG-8 II List $ 1980 
MARANTZ 19 List $ 1200 
MARANTZ 500 List $1200 
BRAUN TG 

1000 deck List $995 
CROWN SX744 List $ 1995 
SHURE SME 3009 II 

vertical entry New $69 
Dealers welcome, send check, BAC, or MC. 

Satisfaction guaranteed. 
ANDERSON STEREO LAB, 

2244 Neil Avenue, 
Columbus, Ohio, 43201, 

(614) 294-4743 

Used $699 pair 

Demo $464 pair 
Demo $300 pair 

Used $300 pair 

Demo $ 1250 pair 
New $ 780 
Demo $ 780 

Demo $499 
Used $ 1495 

SPACE AGE STEREO. SPECTACULAR!! 
Details 250 ARABELL, PITOGO QUEZON, 
PHILIPPINES. 

IMF LOUDSPEAKERS. Futterman custom - 
engineered tubed amplifiers, monophonic your 
specifications. Leak Sandwich loudspeakers. 
Starck beautiful upright piano. Grommes-Starck 
components. SAE -MK 4B amplifier, mint $250. 
Trades taken. Audiocraft, South Rockwood, 
Michigan 48179. Telephone: (313) 379-9945. 

WESTCHESTER AND FAIRFIELD COUNTY 
AUDIOPHILES TAKE NOTE! NOW OPEN -THE 
AUDIOPHILE, 231 BEDFORD STREET, STAM- 
FORD, CONN. Audio Research, Citation, IMF, 
Janszen, TEAC, ADC, Marantz, many more. 
Custom installations. 

CYBERACOUSTIC LABORATORY: only one of 
its kind! Featuring Crown, IMF, AKG, UREI, 
RTR, DBX, Infinity, Rabco, Decca, Transduction, 
more. Crown warranty service. Custom specially 
modified Crown tape recorder: Audiomodtronics 
by our engineers. Barclay -503 Haverford Ave., 
Narberth, Pa. 19072; 215-667-3048. 

MAGNEPLANAR TYMPANI I -A, purchased 8- 
24-73, $895. Warranty transferable. Will ship. 
Paul Brewster, 5924 S.E. McNary Rd., Portland, 
Oregon 97222. (503) 654-0979. 

DAHLQUIST PHASED ARRAY, RTRESR6- 
FULTON 80-FULTON J2 WOOFER MODULAR 
SYSTEM, LINN SONDEK OIL BATH TURNTABLE, 
SP10, KMAL MERCURY BATH SILICONE DAMPED 
ARM, SME, MARK LEVINSON PRODUCTS, SUPEX 
CARTRIDGES, RADFORD, QUINTESSENCE, BGW, 
ESS, QUAD, AUDIO RESEARCH CORPORATION 
SP -3, D-76 AMPLIFIERS. PAUL HEATH AUDIO, 
354 STATE, ROCHESTER, N.Y. 716-232-2828. 

SONY, RCA, HEATHKIT, Stereo and Elec- 
tronic equipment. Fantastic bargains. Moving - 
sellout. Must dispose entire hobbyshop. $15.00 
RCA Stereo cartridge recorder. For catalog 
send S 1.00 to 127 Park View Apt. 207, Los 
Angeles, Calif. 90057. 

AUDIO RESEARCH MAGEPLANARS and Elec- 
tronics, ESS, Infinity, Ohm, Dahlquist, EPI, 
Audionics, Radford, Crown, Citation, BGW, 
Transcriptor, Linn-Sondek, Keith Monks, ERA, 
Connoisseur, SME, Supax, Decca, Grace, Sony 
Spectrum Scanning Tuner, Epicure Amplifier, 
Marantz 500, DBX, ADC, Nakamichi, B&O, 
Tandberg, Celestion, Marc Levinson, Stax, 
Dayton -Wright, others. THE GRAMOPHONE LTD., 
757 Asp St., Norman, Okla. 73069. 405-364- 
9477. 

CANADA'S FIRST AUDIO RESEARCH DEALER. 
SP -3, Dual 76, Electronic Crossovers, Tympani 
IA and Tympani II (Tri-amped). Prices will be 
less than USA plus duties. Also McIntosh, SAE, 
Citation, ESS, Tandberg, JBL, Ortofon and Allen 
& Heath Mixers. Contact: PETER LOUGHNANE, 
HI -FIDELITY SHOP, 1600 BAYVIEW AVE., 
TORONTO, ONTARIO M4G 3B7. 416-487-4613. 

PIONEER TAPE DECK RT1020L, 7" or 10" 
reels -Brand new '74 -Minimum fair trade 
$700 -must sell $490. Bob Kay, 6164S27176 - 
or 2622 Brooklyn S.E., Grand Rapids, Mich. 
49507. 

101/: INCH FIBERGLASS REELS. Like new. 
$7.50 for each lot of 30. Pete Kuruzovich, 
24575 Donover Rd., Warrensville Hts., Ohio 
44128. 

YOU HAVEN'T LIVED till you've visited our new 
Audio Research room featuring Tympani Ill's. 
Also on display: IMF, B&O, Phase Linear, 
Klipsch, Crown, Citation, Pioneer, Technics, 
Thorens, Braun, EPI, and more. Listen Up, 685 
South Pearl, Denver, Colorado 80209. 303/ 
778-0780. 

QUICK READING KIT $2.95 Doubles reading 
speed while you read normally; Quick Read Dept. 
A, Box 5002 Oakland Cal. 94605. 

BOZAK MODERNS, SYMPHONY B -4000'x, 
mint, warranty cards, asking $775.00 pair, 
ThorensTD 124w/arm, base, $ 190.00 EVENINGS 
615/693-4874. 

SERVO -STATIK I 

Electrostatic Stereo Speaker System. Ex- 
cellent condition. Very transparent. Wide dynamic 
range. Very low distortion. Costs $2000 new. 
Sacrifice $995. Rick Meyer, 2670 Cupid St., 
New Orleans, La. 70114. Call (504) 361-3267. 

STEREO POWER AMPLIFIERS 200-1600 watts 
RMS per channel into 8 ohms. Less than 0.1% 
total distortion. 6 models s250-$1600. Send for 
specs. Miles Electronics, 314 Laurel, Bryan, Texas 
77801. 

SHERWOOD S7900 & SANSUI 2000X RE- 
CEIVERS; Miracord 50H & 750 Turntables; 
Shure M93D & Empire 999ZEX Cartridges; 
Mikado 7000 & 105 Speakers. NEW with 
warranties. Bargain prices. Charles Munro, 4495 
Los Angeles Ave., Santa Susana, Calif. 93063. 

AUDIO RESEARCH SP -3 and SP -2C Pre -amps, 
Dual 50F -1B Amp, Magneplanar I -U Speak- 
ers and brand new Magneplanar T -III Bass 
Panels; Soundcraftsmen 20-12 Equalizer; Decca 
International Arm, Export Mark V and SC -4E 
Cartridges. J. O'Connell, 22 Bremond St., 
Belleville, N.J. 07109. 

BALTIMORE -WASHINGTON AREA AUDIO- 
PHILES REJOICE! At last a store for you. Come 
to Myriad Sound and hear the finest in state of 
the art audio equipment. Featuring the complete 
Audio Research line, Polk Audio Model Nines, 
ESS Heils, Janszen, S.A.E., Altec, Citation, 
R.T.R., B & 0, Thorens, S.M.E. etc. all ac- 
companied by Fred Huggins himself. Main store 
at 9619 Reisterstown Rd., Garrison Md. 21055 
(2 miles North of Balt. Beltway exit 20) 363-1733. 

TYPE OR DRAW YOUR SLIDE! Sizes 31/4 

x 4-$2.25 per 50 and 2 x 2-$2.75 per 100. 
Radio Mat Slide Company, 444 N. Peninsula 
Drive, Daytona Beach, Fla. 32018. 

CENTRAL NEW YORK HI-FI ENTHUSIASTS - 
Britain's finest loudspeakers on demonstration - 
THE IMF STUDIO AND ALS40-as well as 
Marantz, the Pioneer TX9100, Celestion, Epicure, 
Ortofon, Philips, Discwasher and others . . 

Trades accepted . . . THE SOUND SHOP, 96 
Seneca Street, Geneva, NY 14456 (315) 781- 
0215. 
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FOR SALE SERVICES 
ADVENT 100 DOLBY, $150; 10 RTR 6"x6" 
ESL Tweeters with power supplies, $150; 
ARIW's $50 each; DYNA PAT 4, $50; two 
Decca 4 RC $25 each; Heath IMW 25, $90. 

J. P. Sammut, 432 Chestnut Ave., San Bruno, 

Calif. 94066. 

NEW 14" NAB AMPEX aluminum flanges have 
never been removed from original box. Package 
of 10 $8.20 prepaid. Soundd Investment Co.. 

POB 338 Dunwoody, Ga. 30338. 

MUST SELL NEW E.P.I. 201's Used one day. 
Warranty cards/sales receipt. $350.00. Will 
pay shipping. Stafford, P.O. Box 14024, Gaines- 
ville Fla. 32603. 

THE STEREO WORKSHOP in BERKELEY has 

the finest! SUPEX, LEVINSON, GRACE, 
KLIPSCH, DAYTON-WRIGHT, CROWN, PHASE 
LINEAR, RADFORD, QUAD, ERA, BRAUN, 
REVOX, ETC. -Competitive prices and excellent 
service. THE STEREO WORKSHOP, P.O. Box 

951, Berkeley, Calif. 94701. 415-843-5836 
TWThF 2-8, Sat 12-6 (PDT). 

THE SUPEX MOVING -COIL CARTRIDGE 
with the LEVINSON cartridge preamp is utterly 
transparent and silky smooth. For our brochures, 
write THE STEREO WORKSHOP, P.O. Box 
951, Berkeley, Calif. 94701. 

THE NEW LEVINSON PREAMPLIFIER reveals 
detail you've never heard before! And it retains 
the sweet, open sound of vacuum tubes. For 
our brochure, write THE STEREO WORKSHOP, 
P.O. Box 951, Berkeley, Calif. 94701. 

AMPEX 300-4 PROFESSIONAL 1/2" four track 
tape machine with late model 351 electronics; 
sync added. Very good condition. $2100 -will 
consider trades. P.O. Box 139, Rhinecliff, N.Y. 
12574. 518-537-4420 evenings. 

EQUIPMENT WANTED 
WANTED: McINTOSH MA -6 Multiplex unit 
for MR -66 tuner. Dave Gorden, 2515 Koper 
Drive, Sterling Heights, Mich. 48077. 

WANTED: MARANTZ model 7c, 8B; JBL, 
SG -520E, SE-400SE; McINTOSH C-22, MC -275. 
Kazuo Takishima, 33-7-1421, Takashima-Daira, 
2 Cho -me, Itabashi-ku, Tokyo, 175 Japan. 

CASH FOR YOUR unwanted stereo LP's and 
reel to reel tapes. Record House, Hillburn, New 
York 10931. 

WANTED: CROWN, R.O.M. Write Jim Hollinger, 
Galen Hall Rd., Rt. #3, Wernersville, Pa. 19565. 

I NEED USED RECORDERS IN MINT CONDI- 
TION. Must take 101/2 reels, half track and 
quarter track, 71/2 ips-15 ips and 33/4 ips-71 
ips. Something similar to Revox G36. Bok 102C 
Chubbic Rd. R.D. 1, Canonsburg, Pa. 15317. 
(412) 746-2540. 

TUBES WANTED -All types-CeCo 2115 Avenue 
X, Brooklyn, N.Y. 11235, 212-646-6300. 

WANTED: RACK MOUNT PANEL for Marantz 
7C. Burkhard Joepchen, Gutenbergstreet 89, 
Cologne, Germany. 

WANTED: PAIR JBL 375 DRIVERS with HL93 
Horn Lens. Please state condition. G. Velux, 
5343 -17th Ave. S.W., Calgary, Alberta, 
Canada T3E 0E8. 

SERVICES 
CUSTOM RECORDING SERVICE Tape and disc. 
Stereo and mono. Live and copies. Editing. 
Masters and pressings. High quality at reasonable 
rates, Joseph Giovanelli, Audio Tech Labora- 
tories 2819 Newkirk Ave., Brooklyn, N.Y. 
IN9-7134. 

DON'T PAY the high mail order prices. Thieves 

Warehouse is coming up to your area. Franchises 

available. Thieves Warehouse, P.O. Box 8057, 
Pensacola, Florida 32505. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPHRITE SPEAKERS SERVICE 

655 Sixth Avenue, New York 10, N.Y. 
212 -CH 3-4812 

THE NEW YORK AUDIO SOCIETY is a hi-fi 

club with a comprehensive activities program and 

numerous member benefits. Come and be our 

guest at one of our meetings and see what we 

have to offer. For details write N.Y. Audio Soc., 

Dept. A; Box 5889, Grand Central Sta.; N.Y., N.Y. 

10017 or call M -Fri. 10AM-6PM (212) 242- 
3900. 

RECORDS MADE FROM YOUR TAPES, Also, 

editing and mastering. Send for free brochure. 
Nashville Record Productions, Inc., Dept. AM 

204 19th Ave., So., Nashville, Tennessee 37203. 

TAPE RECORDER HEADS brought back to 
spec. Wear removed. Brilliant finish. $ 10.00 
each. One day service. E. Maher, 5 Evans Place, 

Orinda, Calif. 94563. 

THE ABSOLUTE SOUND'S is a quarterly magazine 
devoted to the reproduction of music. Its up- 

coming issue (No. 4) reviews: the Dahlquist loud- 
speaker; the Marantz 500; the Supex cartridge; 
the Ohm F; Dynaco's 400. Also evaluated: CD -4 
disc, EMI imports, and Philips' resuscitation of 
the Mercury Living Presence series. Cost: S8 

annually (4 issues). The Absolute Sound, Box 

115J, Sea Cliff, N.J. 11579. 

EXCITING ANNOUNCEMENT 
UNIQUE APPROACH TO AUDIO REPORTING 

AUDIO REVIEW QUARTERLY, a unique publi- 
cation featuring revealing, in-depth discussions 
of controversial issues, EQUIPMENT REVIEWS, 
ratings, recommendations, audio highlights and 
more. AUDIO REVIEW QUARTERLY reports 
issues and ideas other magazines ignore by 
exposing factual "behind -the -scenes" information. 
Upcoming issues feature PROFESSIONAL 
EQUIPMENT REVIEWS, exciting exposes, 
BUYERS DISCOUNT SERVICE with so much more! 
Special Introductory Subscription Rate: $7.50/ 
year. Write AUDIO REVIEW for exciting details on 
many new services available to subscribers. 
Take advantage of this offer and mail your 
subscription TODAY! AUDIO REVIEW, Box 175, 
North Branford, Conn. 06471. 

STEREO MASTERS, RECORDS AND ALBUMS. 
Check our prices. Newest type high level cut- 
ting equipment featuring: Neumann VMS 70 
Computer control lathe, Parametric Equalization, 
Dolby, DBX, and the new SX74 Cutting System 
by Neumann. Special package prices on album 
and single record production. Stereo LP masters 
$30.00/side, 7" stereo masters $ 10.00/side. 
1000 45RPM stereo singles $217.50 including 
mastering. Write or call for brochure. Dick 
McGrew Recording Service, 7027 Twin Hills, 
Dallas, Texas 75231, 214-691-5107. 

RECORDS OR CASSETTES FROM YOUR 
TAPES. Complete record production, custom 
jackets, high speed tape and cassette duplication. 
Great quality & prices. Write AVCon Records, 
5408 Silver Hill Rd., Washington, D.C., 20028. 

TAPING SERVICE. Will duplicate any tape or 
record, onto any tape format (except Q8 -T). Will 
matrix or CD -4 decode any disc onto open reel, 

also matrix encoding available. Reply Box 

*A44-3. 

NEED CONCORD PARTS? Parts for most Concord 
tape recorders and receivers in stock. Write for 
quotes. Stereo Lab II, Inc., 262A Main St., E. 

Setauker, N.Y. 11733. 

LISTEN TO TV THROUGH 
YOUR STEREO WITH 

TELEDAPTER! 

.r 

Works with any television & stereo. No wiring, 

just takes a minute to plug in. Now enjoy all 

TV programming with a full new sound. 
Complete and ready to use with instructions. 
10 day money back guarantee. SEND ONLY 

$2.00 for C.O.D. or save C.O.D. charges and 

send $16.95 in check, cash or mastercharge 

No. to. 
RHOADES & CO. 

P.O. Bon 017 Hendersardle, Tn. 37075 

-Dealer inquiry invited - 

SER VICES 

MERCURY SPEAKER RECONING-Mail 
speaker prepaid and S1.50 per inch -$8.00 mini- 
mum or write for information -2018 W. Division, 
Chicago 60622. 

SHORT RUN RECORD PRODUCTION (100 & 

UP) FROM YOUR TAPES. We do it all -from 
the master -to the pressing -to the album jacket. 
LP's or 45's. Trutone Records, Dept. A, 6411 
Bergenwood Ave., North Bergen, New Jersey 
07047. 201-868-9332. 

MASTERS AND ACETATE DEMOS (STEREO 
OR MONO) PRECISION CUT using the Scully - 

Westrex 3D cutting system. Request brochure - 
you'll be surprised at our prices. Studio discount 
available. Trutone Records, Dept. A, 6411 Bergen - 
wood Ave., North Bergen, New Jersey 07047. 
201-868-9332. 

AUTO ACCESSORIES 
CAPACITIVE DISCHARGE IGNITIONS. Kit 
or assembled. Huge discounts. Rodgers & Son, 

Box 3583AM, Anaheim, CA 92803. 

SHORTWAVE 
HEAR POLICE FIRE Dispatchers. Catalogs show 
receivers: exclusive directories of "confidential" 
channels. Send 100 stamp. Communications, Box 

56AU Commack, New York 11725. 

PHOTOGRAPHY 
DISCOUNT PRICES on all photographic equip- 
ment, send for price quote of exact items you 
want, instant reply. Hope Camera Stores 27179 
Chagrin Blvd., Cleveland, Ohio 44122. 

MUSIC 
RARE ROMANTIC PIANO SCORES-Moscheles, 
Henselt, Herz, Litolff, Scharwenka, Scriabin, 
etc. Free catalog. MUSIC TREASURE PUBLICA- 
TIONS, Box 127, Highbridge Station, Bronx, 

New York 10452. 

GOVERNMENT SURPLUS 
JEEPS, TRUCKS, Cars From $31.50 Airplanes, 
Typewriters, Clothing, Multimeters, Transceivers, 
Oscilloscopes, Photographic -Electronics Equip- 
ment . . . 100,000 Surplus Bid Bargains Direct 

From Government Nationwide Typically Low as 

2C on Dollar! Complete Sales Directory and 

Surplus Catalog $1.00 (Deductible First $10 
Order From Included Catalog) U.S. Surplus 
Disposal, 2200 Fuller 601 -B -AUD Ann Arbor, 
Michigan 48105. 

MANUALS for Gov't. Surplus Radios, Test Sets, 
Scopes. List 506. BOOKS, 7218 Roanne Drive, 

Washington, D.C. 20021. 
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TAPE & 
TAPE RECORDERS 

CAPITOL STACK -PACKS. Scotch cassettes, 
cartridges, reels. Discount prices. Lawson's, Box 
510, Livermore, Ca. 94550. 

BUSINESS OPPORTUNITIES 
825.00 HUNDRED stuffing envelopes. Immediate 
earnings. Beginner's Kit. $1.00 (refundable). 
Lewcard. A392 DU, Brea, California 92621. 

MAILORDER MILLIONAIRE helps beginners 
make $500 weekly. Free report reveals secret 
plan! Executive (1Q4). 333 N. Michigan, Chicago 
60601. 

FREELANCE RECORDISTS. Earn extra income 
with your recording equipment. You record 
church & school choirs and bands; we manu- 
facture stereo records with custom jackets. 
Territories are available. Modest investment. 
Send resume to: AVCon Records, 5408 Silver 
Hill Rd., Suite 501, Washington, D.C. 20028. 

810 DAILY WRITING SHORT ARTICLES at 
home. Begin immediately! Copyrighted report 
reveals how and where. Send $1.50 Specialty 
Merchandise Co., 7659 So. 42nd St., Omaha, 
Neb. 68147. 

MUSICAL INSTRUMENTS 
30% DISCOUNT. Name Brand Musical In- 
struments. Free Catalog. Freeport Music, 455R 
Route 110, Melville, N.Y. 11746. 

HOME MOVIES 
CAGNEYI BOGART! DRESSLER! FAIRBANKS! 
FLYNN! TEMPLET SWANSON! Many more! 
The usual, the unusual; 16-S8-8mm sound & 
silent. 200 ft. S8-8mm sampler $2.00. Cat. free. 
Thunderbird, Bx 4081 -AM, Los Angeles 90054. 

HIGH FIDELITY 
LOUDSPEAKERS -41/2" HIGH -COMPLIANCE 
Original manufacturer's full -range replacement 
drivers for famous Reflecting/Multi-Speaker 
Systems. 1-7: $ 7.98. 8-17: $ 7.00. 18-53: 
$6.00. 54 -Up: $5.50. Postpaid. Moneyback 
Guarantee. Auratone, Box 580-8, Del Mar, 
California 92014. 

RADIO PROGRAMS 
RADIO PROGRAMS. CATALOGUE OF THOU- 
SANDS: $1.00 (Refundable). THE RADIO VAULT, 
BOX 9032 -TV, WYOMING, MICHIGAN, 49509. 

THOUSANDS OF OLD RADIO COMEDIES, 
Dramas, Band Remotes, Mysteries, etc. $6.00 
for 6 Hour Reels. Catalogue: $1.00 (Refundable). 
Cassettes also available. RADIOVOX 1756 
Washtenaw, Ypsilanti, Michigan 48197. 

1930-1962 RADIO PROGRAMS, Reels, $1.00 
hour! Cassettes, $2.00 hour! Catalog, $1.00. 
AM TREASURES, Box 192M, Babylon, N.Y. 
11702. 

GOLDEN AGE RADIO -your best source for 
radio tapes. Box 25215-D, Portland, Oregon 
97225. 

WANTED -"GRAND CENTRAL STATION" 
radio dramas written by Roger Gallagher 1946- 
1950. Contact Gallagher, RFD2, Amherst, Mass. 
01002. 

OLD RADIO PROGRAMS ON TAPE. Thousands 
available. Low prices, finest quality, immediate 
service. Catalogue 250. Nostalgic Radio, Box 
29K, Peoria, IL. 61601. 

CABINETS RECORDS 
COMPONENT CABINETS 

Direct from the factory at low factory prices. 
Finished -Unfinished -Kits. Free brochure. 

AUDIO ORIGINALS 
546 S. Meridian St. 

Indianapolis, Ind. 46225 

INSTRUCTION & 
EDUCATION 

LEARN TO READ MUSIC IN ONE EVENING! 
Free details. Write: Anthony Cappeloni, 130 
Meloy Road, West Haven, Conn. 06516. 

BRICKLAYING BIBLIOGRAPHY. Programmed 
instruction, Bricklaying, Latest Reliable Infor- 
mation. The Pretlo Services, P.O. Box 114, 
Durham, North Carolina 27707. 

TAPE RECORDINGS 
BLANK CASSETTES: C -20's thru C -100's. Buy 
direct from manufacturer and save! Example: 
C -20's 400. TARZAC, 638 Muskogee Avenue, 
Norfolk, Virginia 23509. 

RENT CASSETTE or Open Reel Prerecorded 
tape. All Labels. Catalog 750. Tape & Time, 
P.O. Box 740, Hopkins, Minn. 55343. 

RENT 4 -TRACK open reel tapes -all major 
labels. 3,000 different. Free brochure. Stereo- 
Parti. 55 St. James Drive, Santa Rosa, Cal. 
95401. 

EVERYTHING ON OPEN REEL! Prerecorded 
classical/popular tapes. Latest releases. Dolby 
Quad. 96 -page catalogue $1. Barclay -Crocker, 
Room 857A, 11 Broadway, NYC 10004. 

MAX STEINER'S MUSIC LIVES ON. Available 
on Reel or Cassette. Join The Max Steiner 
Music Society -World's Largest. MSMS, Dept. 
A, 1880 Fairway, Kankakee, Illinois 60901. 

STANLEY ELKIN reads his short story "The 
Guest". Winner of the Paris Review Humor 
Prize. Recorded live. Published on C-90 cassette. 
Labels printed and Braille written. Send six 
dollars. Copyright 1974 by Printed Voice, P.O. 
Box 727, St. Louis, Missouri 63188. 

SOUNDTRACKS-O.C.-Personalities & Jazz 
Auction Lists From: Theo's, P.O. Box 4994, 
Panaroma City, Ca. 91412. 

YOU'RE CRAZY -WE'RE CRAZIER! Tape 
enthusiasts wish to exchange quality recordings. 
Original material. David Valentine, 6016 Stevens, 
So., Minneapolis, Minn. 55419. 

WANTED: OPEN REEL PRE-RECORDED 
TAPES of Military Marches for private collection. 
State album number, title, band, selections, 
price. J. Volk, 421 Shirley Ave., Buffalo, N.Y. 
14215. 

RECORDS 
CATALOGS Broadcasts, soundtracks, Personal- 
ities of Thirties, Forties, Box 225, New York, N.Y. 
10028. 

SHOW ALBUMS -Rare Out of Print Lp's. 52 
page list -50C. Broadway/Hollywood Recordings, 
Georgetown, Conn. 06829. 

OLDIES -45 RPM Original hits. Catalog 500 
C&S Record Sales, Box 197, Wampsville, N.Y. 
13163. 

FREE 200 -PAGE CATALOG. 1,400 New Stereo 
Recordings. Renaissance, Baroque, Classical, 
Romantic, Modern Music. Not sold in stores. 
Not listed in Schwann's Highest quality! Budget 
label prices! Available only by mail MUSICAL 
HERITAGE SOCIETY, Box 932 AU, New York, 
N.Y. 10023. 

FILM -STAGE SOUNDTRACKS. Large free list 
A. Lutsky, Box 557342, Miami, Fla. 33155. 

FREE LP CATALOG -Deleted Soundtracks 
Shows, Nostalgia, A. Roseman, P.O. Box 16083. 
Phila., Pa. 19114. 

RECORDS -soundtracks, show, cut-outs. Send 
wants -we'll quote. Lesco, 2205 Marylane, 
Broomall, Pa. 19008. 

SOUNDTRACKS, original casts and personality 
recordings -Many hard -to -find titles at reasonable 
prices. Send for large, new catalog free. Robert 
Hiott, Box 471, Miami, Florida 33144. 

PSYCHIC MEDITATION -WITCHCRAFT MUSIC 
RECORDS. Free Brochure! (Dealers Welcome) 
Brotherhood, Box 1363, Spring Valley, California 
92077. 

SOUNDTRACK RECORD ALBUMS -Mail 
Auction. Free list-Whalon, 2321A Hill -Redondo 
Beach, Calif. 90278. 

SEARCHING FOR OLD RECORDS? DISCon- 
tinued, 216 N. Rose, Burbank, California 
91505. 

SOUNDTRACKS -Large free catalog. Star -55, 
Box 850, Arroyo Grande, Calif. 93420. 

LP JAZZ COLLECTION OF LIFETIME BEING 
SOLD. Many rarities. Some Pops. No Rock. 
$1.00 refundable. Box A43-1. 

MIDWEST'S LARGEST SELECTION of rare 
mint soundtracks -Band of Angels, Destination 
Moon, etc. Free catalog. Old Record Warehouse, 
5516 N. Kimball, Chicago, III. 60625. 

INTERNATIONAL SHOW, MOVIE, RADIO 
SOUNDTRACK Club -non-profit. Write M.G.O., 
Box 8123, Rochester, N.Y. 14617. 

RARE RECORDS. SEND WANTS. Box 5202, 
Long Island City, N.Y. 11105. 

RARE RECORDINGS -Soundtracks, Shows, 
Personalities. Reasonable Prices. Large New 
Catalog. Free. Hiott, Box 440471, Miami, Fla. 
33144. 

RECORD COLLECTORS' CONTACT GUIDE. 
Dealers, magazines, societies, Handbooks and 
directories listed. $2.00 prepaid. Jackson, 1506 
W. Barker, Peoria, IL 61606. 

SOUNDTRACKS -JAZZ. Free lists. Vincent, 
Box 5202, Long Island City, N.Y. 11105. 

QUADRAPHONIC RECORDS AND TAPES - 
ALL labels, over 500 titles -at discount prices! 
For your free illustrated copy of the world's most 
complete quad catalog, write: SOUND CONCEPTS, 
2713 West Radan, Dept. C5, Peoria, Illinois 
61604. 

MONO TO STEREO SYNTHESIZER. Works 
on the same principles as professional studio 
equipment for stereo enhancing of mono records 
or tapes. Simplified and adjustment free for use 
with home equipment. Bring your mono collec- 
tion back to life. Send check or m/o for $34.95 
or write for literature. Dealer inquiries invited. 
TSR Engineering, 3673 W. 113th St., Inglewood, 
Calif. 90303. 

QUAD RECORDINGS: Wholesale prices on 
Quad records & tapes. Longest list and shortest 
prices. Quad Wholesalers, Dept. C, 997 Monterey, 
San Luis Obispo, Calif. 93401. 

HELP WANTED 
HI FI SALES PERSON 

Hi-Fi components manufacturer seeking people 
with Hi Fi retail experience to work from factory 
selling to dealers. 10K plus commissions. Write 
Box A45-1 Audio Magazine. 
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I bought a Marantz 4 channel 
receiver because I refuse to be 

stuck with an electronic antique. 

Not one to tolerate obso- 
lescence (planned or un- 
planned), I considered 
the stereo vs. 4 -channel 

question carefully, then purchased 
a Marantz receiver for three compelling reasons. 

One. Marantz has Dual Power. This means 
you get full power of four discrete amplifiers working 
all the time. When you're listening to regular 2 -channel 
tapes and records you can combine the power of all 
four channels into the front speakers. This means 
even if you're not ready to commit yourself to a com- 
plete 4 -channel system, you can buy Marantz now 
and when you get the other two speakers just flip a 
switch. You have 4 -channel. Meanwhile, you're not 
compromising 2 -channel because you're getting more 
than twice the power for super stereo. 

Reason number two. Marantz receivers fea- 
ture the exclusive snap -in snap -out adaptability to 
any 4 -channel matrix decoder. This means that your 
Marantz stereo will never be made obsolete 
by any future 4 -channel technology 
because the Marantz snap -in SQ° 
module is designed to keep up with 
the changing state of the art. What's 
more, Marantz receivers have 
Vari -Matrix- a built-in circuit that 
will synthesize 4 -channel sound 
from any stereo source (including 
your stereo records and tapes) 
and will also de- 
code any matrix 
encoded 4 - 
channel disc or 
FM broadcast. 

Reason number three. Marantz receivers, from 
the Model 4230 up, feature built-in Dolby` noise 
reduction to bring you the quietest FM reception 
ever. And you can switch the built-in Dolby into your 
tape deck for noise -free, no -hiss recording from any 
source. A real Marantz exclusive. 

I chose the Marantz Model 4270 because it 

suits my needs perfectly. It delivers 140 watts con- 
tinuous power with under 0.3% distortion. And it's 
literally loaded with features. However, your require- 
ments may be more modest than mine. In which case 
you can own the Marantz Model 4220 which delivers 
40 watts with Dual Power. Or you can go all the way 
and get the Marantz Model 4300 with 200 watts. It is 

the very best. Choose from five Marantz 4 -channel 
receivers from $299 to $899.95. 

The point to remember is this - whichever 
model Marantz 4 -channel receiver you do buy, you 
can buy it today without worrying about its being 
obsolete tomorrow. Look over the Marantz line of 

superb quality receivers, compo- 
nents and speaker systems at 
your Marantz dealer. You'll find 
him listed in the Yellow Pages. 
Think forward. Think Marantz. 

msrtanWUK® 
We sound better. 

'SQ is a trademark of Columbia 
Broadcasting System, Inc. 

" 174 Dolby Labs. Inc. 

©1973 Marantz Co., Inc., a subsidiary of Superscope Inc.. P.O. Box 99A, Sun Valley, Calif. 91352. In Europe Superscope Europe, SA, Brussels, Belgium. 

Available in Canada. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer. Send for free catalog. 

Check No. 43 on Reader Service Card 
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introducing the New Top -of -the -Line Receivers 

eriormance 
4K§GER Power 

RIGGER Size 

the asawd approach to quality 
For Biggªr-ThanEver Stereo Enjoyment, write for 
All the 135g News on the new KENWOOD Receivers. 

Check Na 18 on Reader Service Card 

STEREO RECEIVER 
35 RMS Watts per 
Channel (8 Ohms, 
20-20k Hz) Direct 
Coupling Dual Tape 
System Phase -Lock - 
Loop MPX 

!@IA! 0 
STEREO RECEIVER 
45 RMS Watts per 
Channel (8 Ohms. 
20-20k Hz) Direct 
Coupling Tape -Through 
Circuit Phase -Lock - 
Loop MPX 

KR -7400 
STEREO RECEIVER 
63 RMS Watts per 
Channel (8 Ohms. 
20-20k Hz) Direct 
Coupling Tape -Through 
Circuit Phase -Lock - 
Loop MPX 

15777 So. Broadway, Gardena, Calif. 90248 
7202 Fiftyfirst Ave., Woodside, N.Y. 11377 
Ir. Canada: Magnasonic Canada, Ltd. 
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