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The critics 
unquestionably agree... 

AUDIO (George Tillett) 
The Pioneer R300 is a rather unusual speaker 

system - both in styling and design ... Bass 
was solid and tight ... the sound had an 
immediate projected quality. Stereo image was 
excellent ... Can be recommended to those 
who require a good system at a reasonable 
price and one that would give outstanding 
results from a modestly powered receiver." 

STEREO & HI-FI TIMES (Larry Zide) 
... This (R500) speaker will please many with 

its big, bright sound ... The middle ranges ... 
are most prominent, but there is more than 
enough good bass, too ... The high end 
response is excellent; midrange and tweeter 
contribute to a smooth, wide range sound that 
goes well beyond audibility ... It's time that we 
began to demand appearance along with 
performance. This, Pioneer is certainly giving 
us with this model, and they are to be 
commended for the effort ... The R500 is a 

quality speaker and deserves your attention:" 

HIGH FIDELITY (CBS Laboratories) 
the Fi Úü did a tine joo witn any program 

material we fed into it ... The clean, smooth, 
honest, wide -range performance of the R700 
puts it unquestionably among the more 

MODERN HI-FI & STEREO GUIDE 
(Robert Angus) 
"There are some important differences 
between the R series ... and most other 
bookshelf speaker systems on the market... 
The R500 is designed to make electronic rock 
music sound more dramatic ... There's no 
doubt that with either folk or rock music. these 
speakers really produce brilliant sound... 
bass is remarkably clean and full under any 
circumstances ... Sound is clean and 
undistorted up to 18,000 Hz ... at the low end, 
clean frequency response is measurable 
down to 22 Hz." 

FM GUIDE 
"If you think it's time for a new sound sensation 
and you suspect your present speaker system 
is holding out on the lows and highs, try 
Pioneer's R500 speaker system." 

OPERA NEWS (Hans Fantel) 
"The cadre of relatively low priced 
high-performance speakers has recently 
been augmented by a distinctive newcomer: 
Pioneer's R300, whose tonal characteristics 
have been tailored to the results of extensive 
preference -testing with large groups of 
listeners. The R300 has a quality of 'presence' 
and immediacy which made Salome's 
murderous ecstasies positively scary when 
I listened, and the massive sonorities of the 
Strauss score didn't faze this speaker a bit." 



Too often these days superlatives are 
used to camouflage mediocrity. Let's 
just say you'll be excited with the 
magnitude of the achievement of the 
new Pioneer series R speaker 
systems, once you hear them. They 
represent the culmination of our more 
than six years of intensive research in 
every phase of speaker design on just 
this series alone. 

We investigated, tested and 
evaluated every known area: 
frequency response, dispersion, 
distortion, transients, drivers, 
configurations, cabinetry - rejecting, 
accepting, improving until we were 
completely satisfied that we had the 
perfect combination. The sound most 
people would prefer when compared 
with the conventional speakers now 
available. 

The story behind the grille 
To achieve this exceptional sound 
reproduction, Pioneer has endowed 
the new series R with a host of 
meaningful refinements that have 
become the hallmark for our 
extensive collection of high fidelity 
components. 

Flush mounting. Unlike other 
speaker systems on the market today, 
the R series' drivers are flush mounted 
to the face of the enclosure, rather 
than recessed. Combined with the 
advanced design of the individual 
speaker units, there is added vitality 
to the mid tones and wider dispersion. 

Conventional 
recessed speaker 
mountings. 

New up -front 
f ush mounting of 
Pioneer series R. 

Exclusive FB cones assure robust 
bass, clear mid and high tones, 
improve damping, while keeping 
distortion at an absolute minimum. 
High input signals are handled with 
complete ease. 

R700 R500 R300 

Speakers 12" woofer, midrange 
horn, multicell horn 
super tweeter 

10" woofer, 
5" midrange, 
horn tweeter 

10" woofer, 
horn tweeter 

Maximum 
Input Power 75 watts 60 watts 40 watts 

Crossovers 750 Hz, 14,000 Hz 800 Hz, 5,200 Hz 6,300 Hz 

Dimensions 15"x26"x1396" 133/4"x24"x12%6" 13"x221/2"x11" 

Price $229.95 $159.95 $119.95 

Unique concave center pole 
design and pure copper cap/ring 
combination. The concave center pole 
of the drivers' magnetic structure is 
covered with a pure copper cap. Not 
only does this reduce the inductance 
of the voice coil, it also decreases 
the voice coil's intermodulation 
distortion generated by the magnetic 
field. The result: vastly improved bass 
and midrange transient responses. 
Another example of Pioneer's meticu- 
lous engineering detail. 

Improved design horn tweeters 
of die -cut aluminum have completely 
replaced the more conventional (and 
less costly) cone and dome -type 
tweeters in the entire series. You can 
hear the difference with wider 
dispersion, and you gain all the 
advantages of horn drivers, such as 
high transient response and lowest 
distortion. 

Crossovers are precisely de- 
signed in each model. In contrast to 
other speakers that rely on the 
capacitance method only, Pioneer 
has combined both inductances and 
capacitances for minimum inter - 
modulation distortion. And you'll 
never hear bass tones wandering to 
the tweeters, or highs intruding on the 
woofers. You couldn't ask for better 
linear response. 

V2PIONEER' 
when you want something better 

The acoustically padded 
enclosures are sturdily built and faced 
with handsome two-piece, two-color, 
removable grilles. The staining 
process of the hand selected walnut 
requires ten steps alone, and utilizes 
an exclusive oil created by Pioneer. 
Each unit is produced as if it was the 
only one. 

Sound -absorbing foam 
polyurethane surrounds the woofers 
of the R700 and R500 to reduce 
distortion even further. The three R 

series models each employ long -throw 
voice coils providing greater cone 
movement for higher excursions. 

There are many technical 
reasons why you should buy a pair of 
the new Pioneer series R speakers 
systems. But, in the final analysis, 
when you compare them with com- 
parably priced speakers at your 
Pioneer dealer, their absolute 
superiority in sound reproduction is 
why you will buy them. 

U.S. Pioneer Electronics Corp. 
178 Commerce Rd., Carlstadt, 
New Jersey 07072 

West: 13300 S. Estrella, Los Angeles 90248 1500 Greenleaf, Elk Grove Village, III. 60007 Canada: S. H. Parker Co., Ontario 
Check No. 26 on Reader Service Card 



You're 
reading 

this page 
for the 
same 

reasons 
we build 

our 
speakers. 

Better music, wherever you 
listen. Real fundamental, bass, 
including the attack of tympani 

and organ. An almost tactile 
feeling of presence. And 

transparent highs, providing 
unusual instrumental definition. 

First and foremost, we built 
the )_DL 749 to satisfy our own 
desire for musical enjoyment. 

Including the spatial sensations: 
from the intimacy of -small 

groups to the awesomeness of 
full orchestra. 

With their precise combination 
of forward -radiated sound and 
panoramic reflection, LDL 749's 
are O compact, elegant way to 

put the concert hdl in your 
listening room. At $300 per pair' 

the price is as real istic as 
the sound! 

*Paces slightly higher in south and west. Dealer inquiries invited. 

Linear 
Design 

Labsir,c. 
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HERE ISTHE WORLD'S 
ENTIRE SELECTION OF 

AUTOMATIC TURNTABLES 
WITH ZERO 

TRACKING ERROR. 
There they are. All one of them. 
Garrard's Zero 100, the only 

automatic turntable with Zero 
Tacking Error. 

Not that there haven't been 
attempts by other turntable 
makers. Many have tried. This is 
the first to succeed. And it has 
succeeded brilliantly. Expert 
reviewers say it's the first time 
they've been able to hear the 
difference in the performance of a 
record player...that the Zero 100 
actually sounds better. 

It's all because of a simple but 
superbly engineered tone arm. 
An articulating auxiliary arm, 
with critically precise pivots, 
makes a continuous adjustment 
of the cartridge angle as it moves 

from the outside grooves toward 
the center of the record. 

This keeps the stylus at a 90° 
tangent to the grooves. Conse- 
quently tracking error is reduced 
to virtual zero. (Independent test 
labs have found the test instru- 
ments they use are incapable of 
measuring the tracking error of 
the Zero 100.) Theoretical calcula- 
tions of the Zero 100's tracking 
error indicate that it is as 
low as 1/160 that of conventional 
tone arms. 

Zero tracking error may be the 
most dramatic aspect of Zero 100, 
but it has other features of 
genuine value and significance. 
Variable speed control; illuminated 
strobe; magnetic anti -skating; 

viscous -damped cueing; 15° 
vertical tracking adjustment; the 
patented Garrard Synchro-Lab 
synchronous motor; and 
exclusive two -point record sup- 
port in automatic play. 

The reviewers have done 
exhaustive reports on Zero 100. 
We believe they are worth 
reading, so we'd be happy to send 
them to you along with a 12 -page 
brochure on the Zero 100. Write 
to us at: British Industries Co., 
Dept. G- 13 Westbury, NY. 11590. 

GARRARD 
ZERO 100 

$19995 
less base and cartridge 

Check No. 8 on Reader Service Card 
Dist. by British Industries Company/Div. of Avnet. Inc. 
Mfg. by Plessey Ltd. 
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Trackability Revisited by 

Jim Kogen, the story be- 

hind the Shure V-15 Ill. 

AUDIO reviews six phono 
cartridges. 

The Language of High 
Fidelity-Part II of Martin 
Clifford's guide for be- 

ginners. 

Equipment Reviews 
Include: 
Pioneer TX -9100 tuner 
KLH Model 52 receiver 
Rectilinear loudspeaker 
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About the cover: This 
month our editorial theme 
is quadraphonics, and it 

seems appropriate to show 
the jacks of the latest discs. 
There is no doubt but that 
there have been major 
strides by all who are run- 

ning in the four -channel 
race, and the results 
achieved with all systems 
are a good deal better than 
those of a year or two ago. 

Our reports begin on page 
18. 

Joseph Giovanelli 
1 

Further Notes About the 
Recording Field 

In the March, 1973 Issue of AUDIO 
MAGAZINE I wrote a piece dealing 
with careers in the recording field. 
Among other items was a list of schools 
which offer courses to train people for 
employment in the recording field. 

Since then I have received the names 
of four more schools doing this same 
work. I am taking this opportunity to 
print their names and addresses. As 
was true of the original list of schools, 
neither AUDIO MAGAZINE nor I 
are recommending any of these; we 
are printing this information with the 
hope that it will aid those seeking to 
enter this most exciting profession. 

Should we hear from other schools, 
I will again print their addresses. 

Fanshawe College 
P. O. Box 4005 
Terminal C 
London, Ontario, Canada 
Valparaiso Technical Institute 
Valparaiso, Indiana 46383 

Humphreys College 
6650 Inglewood Avenue 
Stockton, California 95207 

Brown Institute 
3123 E. Lake Street 
Minneapolis, Minnesota 55406 

Connecting Dolby Units and 
Equalizers 

Q. Here is a problem which no one 
seems to be able to answer. 

My components include a Quad- 
Sansui 6500 with preamplifier connec- 
tions, two A.N. 180 Dolby units. Even- 
tually I plan to buy an equalizer. 

My question is: Can I connect the 
Dolby units into my preamplifier and my 
equalizers into my Dolby units and still 
obtain proper performance? 

Shall I forget the whole thing and 
hook the Dolbys into the tape monitor? 
Should I then connect the equalizers 
into the preamplifier setup?-William 
J. Ashworth, Independence, Missouri. 

A. If you wish to play back Dolby 
processed tapes and use equalization, 
the equalizer must be placed between 
the output of the Dolby system and the 
input of the receiver. Whether you use 

the "tape monitor" or "preamplifier" 
section of the equipment is not impor- 
tant. You could even have the tape 
machine in the "tape monitor" section 
and the equalizer connected to the 

preamplifier section of the equipment. 
This will all depend on what you plan 
to do with your system. In any case, 

the only consideration here is that the 
equalizer should not be placed between 
the output of the tape machine and the 
input to the Dolby playback circuitry. 

If you want to record a Dolby 
encoded tape, but with equalization on 
the program source, the equalizer must 
be placed between the program source 
and the recording input of the Dolby 
system. The equalizer must never be 
placed between the tape machine and 
the Dolby, since it is neither related 
to the playback nor recording functions 
of the Dolby system. The Dolby "box" 
and its various connections to the tape 
machine must not be interrupted by 
any other piece of equipment. 

If you plan to use your equalizer for 
introducing correction during recording 
or to introduce it during playback, you 
will need to make provisions for recon- 
necting it to accomplish these functions 
because there is no one place to which 
you can leave the equalizer connected 
permanently and still have all functions 
performed properly. 

You may find it necessary to make 
up some kind of switching system to 
make all connections rapidly, or per- 
haps a patch panel will be required in 
order to provide you with the required 
flexibility. 

RC or LC Filtering 
Q. 1 have an old tube amplifier which 

has only a 100 ohm resistor to filter the 
B plus, along with the usual capacitors. 
Would a 120 ohm, 8 Henry choke be 
better than the resist or?-Name Withheld. 

A. If your power amplifier is now 
reasonably free from 120 Hz hum, there 
is no reason for switching to an induc- 
tor. I do not think that the improve- 
ment, though measurable, could be 

detected aurally. If there is hum, per- 
haps the choke would be best. Chances 
are, however, that the hum you now 
have is a result of aging filter capacitors 
which are in need of replacement. Do 
this before adding the choke. 

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. 

4 AUDIO JULY 1973 



The ADC XL1VI a class by itself." 

That's the way Stereo Review described our XLM. High Fidelity head- 
lined their review, "Superb new pickup from ADC" and went on to say, 
LG ...must be counted among the state of the art contenders" And Audio 
echoed them with, "The ADC-XLM appears to be state of the art" 

With the critics so lavish in their praise of the XLM, there's hardly any 
necessity to add anything. Far better to let the experts continue to speak 
for us. 

Frequency response The CBS STR-100 test 
record showed less than± 1.5dB variation up 
to 20.000Hz. Stereo Review 
... response is within ±2dB over the entire range. Audio 
Frequency response is exceptionally flat. High Fidelity 

Tracking This is the only cartridge we have seen 
that is really capable of tracking almost all stereo discs 
at 0.4 grams. Stereo Review 
The XLM went through the usual torture test at 
0.4 grams (some top models require more than a 
gram). High Fidelity 
The XLM is capable of reproducing anything found on 
a phonograph record. Audio 

Distortion Distortion readings...are almost 
without exception better than those for any other model 
we've tested. High Fidelity 

AOC 

The XLM has remarkably low distortion in comparison 
with others. Audio 
At 0.6 grams the distortion was low (under 1.5 per 
cent). Stereo Review 

Hum and noise The XLM could be instrumental 
in lowering the input noise from the first stage of a 
modern transistor amplifier. Audio 
The cartridge had very good shielding against 
induced hum. Stereo Review 

Price This would be a very hard cartridge to surpass 
at any price. Stereo Review 
We found it impossible to attribute superior sound to 
costlier competing models. High Fidelity 
Priced as it is, it is a real bargain in cartridges. Audio 

The Pritchard High Definition 
ADC-XLM $50. 

AUDIO DYNAMICS CORPORATION 
Pickett District Road, New Milford. Connecticut 06776 

Check No. 3 on Reader Service Card 



Tape Guide 

A Question of Quality 
Q. The boys in the shop have a little 

problem. Given two tape recorders, both 
listing for $300, one with a single motor 
and cross field head, and the other with 
three motors and no cross field head, 
which is more desirable? The unit with 
the cross field head claims response to 
20 KHz at 71/2 ips, while the other unit 
claims response to 15 KHz. Please settle 
the argument.-Harry Sitkoff, Far 
Rockaway, N.Y. 

A. I am afraid you have asked the 
following type of question: Is it hotter 
in the summer or in the country? Do 
you walk to work or carry your lunch? 

The fact that one machine has 3 
motors while the other has one motor 
does not necessarily make the 3 -motor 
unit better. What is the quality of the 
motor(s)? What is the quality of the 
engineering behind their use? Similarly, 
the fact that one machine has a cross 
field head and the other does not, fails 
in itself to designate which is the better 
machine. I can well visualize a situation 
where a tape recorder with one motor 
and no cross field head is the better of 
the two owing to better design, better 
construction, better parts, and better 
quality control. 

Crosstalk and Alignment 
Q. A couple of years ago I bought a 

Uher 24 Special at a closeout price with 
the thought that it would be a perfect 
playback deck for use in copying tapes. 
It operates all right with the exception 
that it has a bad lack of channel separa- 
tion, a problem that gets more annoying 
all the time. When a quiet passage comes 
along, one can hear crosstalk from the 
other two channels if the tape has been 
recorded in both directions. The recorder 
is very sensitive to head adjustment 
changes, and the problem varies from one 
prerecorded tape to another. A minor 
adjustment the factory made on the play- 
back head is worthless, and I have 
fastened the head down solid. I will ap- 
preciate any information which might 
help.-M. Glen Bair, Idaho Falls, 
Idaho. 

A. You indicate that crosstalk only 
occurs when the tape is recorded in 
both directions. This eliminates the 
electronics as the source of crosstalk 
and points to the heads. The problem 
may lie in vertical mispositioning of 
the heads. It may lie in the heads them- 

selves; that is, their gaps may be too 
long (vertically), so that they tend to 
pick up signal from the adjacent tracks. 
It may lie in the tape guides, which 
permit the tape to weave up and down, 
so that adjacent channel signals are 
picked up as the tape weaves. 

Quality In Cassettes 
Q. I am purchasing blank tape cassettes 

and have been confronted with a be- 
wildering number of brands sold at a 
wide range of prices. Many are advertised 
as low -noise and/or wide -range, and one 
(Norelco) offers a life -time guarantee. 
Are there significant differences between 
tape brands? In shopping around, TDK 
and BASF seem to be rated best, with 
Scotch, Norelco, and some others making 
the second echelon, and Lafayette, 
Hitachi, Ampex, and Audiopak trailing. 
But these are only salesmen's suggestions. 
Your opinions on tape quality, taking 
noise, dynamic range, frequency response, 
and life expectancy in mind, would be 
most helpful. -Gerald Goodman, 
Brooklyn, N.Y. 

A. Generally speaking, the quality 
of tapes is proportional to the prices 
paid for them. I cannot make recom- 
mendations as to specific brands, for 
the policy of AUDIO prohibits my doing 
so. I can say that the low -noise tapes 
have been finding increasing favor, for 
they do result in somewhat lower noise 
along with improved treble response. 
However, your tape machine has to be 
properly adjusted to take advantage of 
these tapes. 

Good Recordings 
Q. I am using two Electro -Voice 

RE -20 cardiod and two Neumann U-87 
omni-cardiod microphones with the 
Crown CX822 stereo tape recorder for 
on -location recording. I would like the 
following questions answered: (1) Why 
am I not getting quality recordings from 
these microphones? (2) Is the Crown 
CX822 considered a `professional re- 
corder" or should I purchase a Scully 
or Ampex recorder which I know 
is considered `professional"?-Louis 
Tousana, Jr., Chicago, Illinois. 

A. It is difficult to answer your ques- 
tions about the microphones because I 

do not know the exact manner in which 

Herman Burstein 

you are using them, nor the exact 
problems you are having with them. Is 
it possible that you are overloading the 
tape recorder (really the tape) and 
therefore getting distorted response 
along with poor treble? In making live 
recordings, you have to be very careful 
not to allow the recording level to get 
too high. It takes skill and experience 
to properly interpret a VU meter read- 
ing and to adjust tape recording level 
on the basis of the meter and the type 
of sound. 

As for your question about the various 
brands of tape machines, the policy of 
AUDIO prohibits me from making com- 
ment. 

Making Phase Outs 
Q. 1 am trying to achieve a special 

effect. It is a whirling, swishing sound 
that effects the total sound where it is 
used. The sound seems to rise, dip, and 
then "null out" and start all over again. I 
have heard this called "rephasing" and 
"phasing out." How is this sound pro- 
duced? Is there a special machine that 
produces it? I would appreciate your 
giving me some information on this sound 
effect.-Michael Caponera. 

A. I cannot refer you to a special 
machine for "phasing out." Perhaps you 
can achieve the desired effect with a 
stereo amplifier with suitable features. 
Assume that you feed the same signal 
to two channels, but out of phase with 
each other (many stereo amps permit 
you to reverse the phase of one chan- 
nel). Next, assume that you can combine 
the two signals to a varying degree (as 
many stereo amplifiers enable one to 
do). Depending upon the setting of the 
control that governs degree of mixing 
of the two channels, you will have 
"phasing out." Varying the setting of the 
control as you feed the amplifier output 
into a tape recorder will vary the 
amount of "phasing out." The mixing 
control has to be of high quality so 
that it will not "scratch" (produce 
noise) as you vary its setting. 

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. 

6 AUDIO JULY 1973 



The 400 millisecond miracle. 

Most people 
seem to take for 
granted the 
smooth, effort- 

less way in which a Revox works. 
And that is as it should be. 
For a great deal of time, effort and 

sophisticated engineering have gone 
into translating extremely complex 
function into lightning quick, respon- 
sive operation. 

For example, when you press the 
play button of a Revox, you set in mo- 
tion a sequence of events that take 
place with the precision of a rocket 
launching. 

It begins with a gold plated contact 
strip that moves to close two sections 
of the transport control circuit board. 

Instantaneously, the logic is checked 
for permissibility. If acceptable, a 
relay is activated. 

Within 15 milliseconds, power is 
supplied to the pinch roller solenoid, 
the brake solenoid, the back tension 
motor, a second relay and, at the same 
time, the photocell is checked for the 
presence of tape. If present, Relay 
One self -holds. 

Elapsed time, 25 milliseconds. 
At 30 milliseconds, Relay Two 

closes and puts accelerating tension 

on the take-up motor. 
The logic checks are now complete 

and power is available to actuate all 
necessary functions. 

From 30 milliseconds to 300 milli- 
seconds, mechanical inertia is being 
overcome and the motors and sole- 
noids are settling down. 

By 300 milliseconds, the brakes have 
been released, the pinch roller is in 
contact with the capstan shaft, the 
tape lifter retracted, the playback mut- 
ing removed and the motors have 
come up to operating speed. 

At 350 milliseconds power is cut off 
from Relay Two, which changes over 
to another set of contacts, releasing 
the accelerating tension on the take-up 
motor and completing a circuit 
through Relay One that, in turn, 
restores normal tension to the 
take-up motor. 

Total elapsed time, 400 milliseconds. 
The Revox is now in the play mode. 

And it's all happened in a fraction of 
the time it takes to read this sentence. 

The 400 milli- 
second miracle. 
More proof that 
Revox delivers 
what all the rest 
only promise. 

Revox Corporation 155 Michael Drive, Syosset, N.Y. 11791. Calif.: 3637 Cahuenga Blvd. West, Hollywood 90068 
England: C.E. Hammond & Co., Ltd., Lamb House, Chiswick, London W4 ZPB. Available in Canada. 

Check No. 39 on Reader Service Card 
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What's New in Audio 
1 

Fisher 2/4 Channel Receivers 

Featured in both he 4020 and 4060 
receivers, are "strapped" amplifiers 
permitting combination of the four amp 
channels and eliminating wasted power 
when only two channels are in use. Both 
receivers also feature SQ decoder, 
CD-4/aux position, and front and rear 
channel dual volume controls. The 4060 
is rated at 68 W total rms power (at 1 

KHz) all four channels driven at 4 
ohms, while the 4020 is rated at 48 W 
total rms power, all channels driven 
at 4 ohms. Prices, including woodgrain 
cabinet: 4060, $369.95; 4020, $299.95. 

Check No. 102 on Reader Service Card 

Columbia Magnetics Magna -See 

This solution is used to detect any errors 
in the azimuth of a recording head. 
Recorded tape is dipped in the liquid, 
allowed to dry, placed between glass 
slides and examined through an ocular. 
Recorded tracks are completely visible 
and adjustments can be made to the 
recording head by examining the tape. 
Complete kit is $12. 

Check No. 103 on Reader Service Card 

Pioneer SE -505 Headphones 

i Featuring volume and tone controls 
for both left and right channels, these 
headphones have a two-way speaker 
design with both woofer and tweeter 
in each earpiece. Impedance is 8 ohms. 
Frequency range is 20-20,000 Hz with 
a sensitivity of 108 dB/0.3 volt. Weigh- 
ing 24 oz., the price of $59.95 includes 
a 16 -ft. coiled cord and permanent 
storage case. 

Check No. 104 on Reader Service Card 

Sansui AU -7500 Amplifier. 

This medium -power unit offers IHF 
power output of 150 watts or 40 watts 
per channel at 8 ohms with both chan- 
nels driven, power bandwidth of 5- 
40,000 Hz, and total harmonic and 
intermodulation distortion is less than 
0.1%. Special features include 3 tone 
controls-bass, midrange and treble- 
two mic inputs, two stereo phono inputs 
with switchable impedances, stereo 
inputs for tuner and aux sources, inputs 
and outputs for two tape decks, and 
inputs and outputs for a four -chan. 
adaptor. The AU -7500 will accommo- 
date two pairs of stereo speakers, switch 
selectable, and has three a.c. accessory 
outlets. Price: $299.95. 

Check No. 105 on Reader Service Card 

Schurman "Free -Hand" Solder 
Feeder 

This trigger -operated device attaches 
to all popular brand soldering guns 
and leaves your second hand free to 
handle small parts. The unit is sturdy 
and easy to use and solder flow is 
variable for maximum control and 
economical use. Trigger is adjustable 
for left or right hand use. Price: $8.95, 
including 10 -ft. spool of solder. 

Check No. 106 on Reader Service Card 

EECO A C Capstan Motor 
Controller 
Designed for use with EECO's BE -450 
Wide Range Synchronizer, this unit 
provides controlled a.c. drive power for 
all types of a.c. capstan -driven magnetic 
tape recorders. D.c. error signals are 
accepted from the Synchronizer and are 
converted into a variable a.c. power 
source. The 4" x 8" x 10" unit is suitable 
for mounting in the base of n audio 
tape recorder unit and inc es all 
connectors and cables necessary for 
installation. Price: $795. 

Check No. 107 on Reader Service Card 

Literature 
A new reference book, Four Channel 
Sound, by AUDIO contributing editor 
Leonard Feldman, is now available. Mr. 
Feldman discusses the operation of 
4 -channel sound, discrete and matrix 
discs, 4 -channel sound on tapes and 
4 -channel FM broadcasting. Also ex- 
plained is how to convert to and select 
4 -channel equipment. An appendix 
defines the new terminology related to 
this field. Price: $4.50 from Howard W. 
Sams & Co., Inc., 4300 W. 62nd St., 
Indianapolis, Ind. 46268. 
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There really is a difference 
If you think that most cassette 

decks look alike ... you're right. 
If you think that most cassette 

decks are alike ... you're right again. 
But there is one so different that 

it defies comparison. And you can own 
one for no more than the "look-alikes." 

There are a lot of technical simi- 
larities, but only 
AKAI gives you the 
incredible GX (glass 
and crystal ferrite) 
head. A head so re- 
markable that it is 
virtually wear free... 
Its low -noise single 
crystal and glass 
coated surface make 
it dust -free too. And its high frequency 
response is completely superior to any 
other head on the market today. 

r: 

AKAI GX head after 
500 hrs. 

Pressed -Ferrite head 
after 500 hrs. 

Low frequency noise and high fre- 
quency distortion are characteristic of 
the low tape speed of cassette players 
(1-7/8 ips ). That's why professional 
reel-to-reel recordings are usually 
made at 15 inches per second. The 
Dolby® system provided the answer to 
low frequency noise. (Of course, we 
use Dolby too.) But only AKA1's exclu- 
sive ADRS system provides the means 
to eliminate al- 
most all high 
frequency dis- 
tortion over 8 
KHz. 

Without ADRS 

VA 
With ADRS 

It all adds up to the real difference 
in fine tape equipment ... GX heads, 
ADRS and Dolby. No one else gives 
you all three. Whi settle for less than 
the best? 

Listen to the AKAI GXC-46D. It 
may look similar . . . but you get so 
much more. 

"Dolby" is a Trade MErk of Dolby Laboratories, Inc. 

And you don't 
have to be an 
engineer to 
understand it 

From 

AKAI.. 
The Innovators 

AKAI America, Ltd./P.O. Box 55055, 
Los Angeles, California 90055 
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Behind 
The 
Scenes 

Bert Whyte 

AT THE AES convention at the 
Waldorf-Astoria last fall, I 
talked with Tom Dempsey, the 

genial V.P. of BASF Systems. I re- 
marked that though I had been using 
magnetic tape since 1949, I had never 
seen it made. Tom promptly invited me 
to inspect the BASF plant in Bedford, 
Mass., and to visit BASF headquarters 
in Ludwigshafen, Germany. 

The plant in Bedford is located in a 
pleasant industrial park, and it is a 
marvel of clean, functional design, 
efficiency, and cleanliness. The plant 
is highly automated, yet hundreds of 
employees are required in the various 
departments. This plant manufactures 
open -reel, cassette, and cartridge tape, 
and such special items as computer tape 
and magnetic discs for computers. Not 
far from the main plant, BASF operates 
its own plastics factory, which turns out 
reels of various sizes and shells for 
cassettes and cartridges, as well as hubs 
and other cassette parts. Tom Dempsey 
makes his headquarters in the Bedford 
plant as does Gerry Berberian, National 
Sales Mgr., and Heinz Kreuels, Market- 
ing Mgr. Heinz is "Mr. Fixit," generally 
in charge of "visiting firemen," and 
making arrangements for overseas visits 
to BASF. 

The Bedford plant is similar to the 
main BASF plant in Germany. How- 
ever, there are additional facilities in 
the main plant, so I will describe the 
tape manufacturing process as con- 
ducted in this facility. 

On Valentine's Day, my wife Ruth 
and I deplaned in Frankfurt and were 
driven to Mannheim, on the West bank 
of the Rhine, just across from Ludwig- 

shafen. No one would want to stay in 
Ludwigshafen, as it is literally a "Devil's 
Cauldron," steam jetting everywhere, 
multi -hued smoke issuing from myriad 
stacks, and the most exotic galaxy of 
noisome stenches I have ever encoun- 
tered. Needless to say, this has an 
environmental impact, and BASF 
spends over $35 million annually in 
combatting pollution. 

Badische Anilin and Soda -Fabrik 
(BASF) is an offshoot and new mani- 
festation of the famous (or infamous) 
I.G. Farben Industrie chemical and 
anilin dye cartel, which was disbanded 
by order of the Allies after the war. 
BASF is now the third largest chemical 
company in the world, with annual 
sales exceeding 3.5 billion dollars. 

Allied bombers completely leveled 
the Ludwigshafen works during the war. 
Thus it is hard to believe what you see 
at present. The term "mind -boggling" 
is totally inadequate to convey the im- 
pression of this industrial colossus. The 
works stretches along the Rhine for over 
four miles and extends inland a mile 
and a half! There are more than 1,500 
buildings and the landscape is dotted 
with chemical processing installations 
that look like a surrealist's nightmare. 
Soaring towers, retorts, condensors, 
fractionators, all connected by miles of 
sinuously twisting multi -colored pipes 
and plumbing. There is a huge railroad 
complex within the works, as well as 
docks for the big Rhine barges. Fifty 
thousand tons of raw material per day 
are transported within the works. With 
all the complex processes involved, 
daily electrical consumption is equiva- 
lent to the whole of Denmark! This 

vast array of plants produces over 5,000 
different products. 

After we recovered a bit from "jet 
lag," Mr. Wilhelmus Andriessen, Mgr. 
of BASF audio products evaluation, 
drove us to nearby Heidelberg, the 
famous university town. Mr. Andriessen 
is very knowledgeable about magnetic 
tapes and recorders, and a man who 
knows and loves classical music. He 
proved an ideal host and after we had 
visited the great castle we went to one 
of the typical Heidelberg "Student 
Prince" drinking stubes, where we 
supped on Black Forest trout washed 
down with the fabulous local brews. 

The next morning we were off to the 
rural town of Willstaat, about 75 miles 
from Mannheim, where the BASF tape 
manufacturing plant is located. This 
site was chosen for its relatively clean 
air, and nearby stream of pure water 
from the Black Forest (obvious quali- 
ties not to be found in Ludwigshafen). 
Another consideration was the proxim- 
ity of Strasbourg, France, which fur- 
nishes a much -needed labor pool, with 
workers crossing and recrossing the 
border every day, happy to earn the 
higher German wages. 

The tape plant was opened in 1966, 
and purportedly is the most modern 
magnetic tape manufacturing facility 
extant. There are about eight rather 
stark buildings, which were designed 
for maximum efficiency in the pro- 
gression of raw material input, to 
finished tape output. All the facilities 
give a rather "clinical" impression, 
much in keeping with the almost fa- 
natic obsession with the exclusion of 
dust and dirt from the processing areas. 
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SONY PS 2251: 
a declaration of independence. 

Independence of belts, pulleys, 
idler wheels and all the other para- 
phernalia that can cause wow, flutter 
and rumble. Independence from fluc- 
tuations in power line voltage that 
can effect the precise speed of the 
turntable. And independence of acous- 
tical feedback. The new, direct -drive 
Sony PS -2251 has declared itself 
independent of all these potential 
intruders upon the enjoyment of 
your records. 

Most turntables use belts, 
pulleys, idler wheels to make their 
turntables spin at the record's speed, 
instead of the motor's. Look under- 
neath Sony's new PS -2251 and all 
you'll see is the motor. We don't need 
all those extras, because our motor's 
speed is precisely the same as the 
record's. 

Eliminating all those parts also 
eliminates the wow and flutter and 
rumble they can cause. So, our rumble 
figure is a remarkable -58dB (NAB). 

And because our motor turns so much 
slower than conventional ones, the 
rumble frequency Gs lowered too, 
making the rumble even less audible 
than that -58 dB figure indicates. 

To maintain precise speed 
accuracy at slow speeds, we use an 
AC servo system (superior to a DC 
servo system because of its uniform 
magnetic field strength). Its precise 
speed is not affected by variations in 
line voltage or in line frequency. But 
its speed can be varied ±4% by the 
built-in pitch control and returned to a 
precise 33-1 /3 or 45 rpm, with the 
built-in self -illuminated strobe. 

Then we matched it with a stat- 
ically -balanced tonearm that tracks 
records as precisely and faithfully as 
our turntable turns them. We added 
viscous -damped cueing and effective 
anti -skating. And we mounted the 
PS -2251 on a handsome wood base 
using an independent spring sus- 
pension system to completely isolate 

Check No. 33 on Reader Service Card 

it from externally caused vibrations. 
At $349.50 (suggested retail) includ- 
ing arm, wood base and hinged dust 
cover, the PS -2251 is today's most 
advanced turntable. 

We also offer a moderately 
priced, single -play component turn- 
table with the convenience of auto- 
matic operation, the PS -5520. The 
complete system: turntable, arm, 
walnut base and hinged dust cover, 
$159.50.(suggested retail) Sony 
Corporation of America, 47-47 Van 
Dam St., Long Island City, N.Y. 11101. 



The BASF tape plant has an important 
advantage shared by few, if any other 
tape manufacturers. All the raw ma- 
terials ... the plastics, the base film, 
iron oxide, lacquer, and solvents . . . 

are manufactured by BASF, mostly in 
the Ludwigshafen plant. They pride 
themselves on the rigid quality control 
checks such a situation makes possible. 
For example, solvents arriving at the 

Coating plant-the dispersion is spread 
evenly and precisely onto a wafer-thin 
plastics carrier film. 

Willstaat plant can be immediately 
utilized since their purity has been 
determined beyond question at the 
main plant. 

For their recording tape BASF 
manufactures both polyester and "Luvi- 
therm," a PVC film. The BASF tape 
plant in Bedford uses a lot of Mylar, 
purchased from DuPont. When the 
"carrier film" (as the base is called 
professionally) has been rolled to a 
uniform thickness, it passes on to a 
"calendering roller," which gives the 
film a very smooth surface, increases 
the suppleness of the tape, and pre - 
stretches it sufficiently to prevent dis- 
tortion by the mechanical stresses of 
running through the tape recorder. 

There are, of course, various iron 
oxide formulations but in general, the 
material is a gamma ferric oxide, with 
extremely fine acicular (needle) shaped 
crystals ... actually they are less than 
one micron in length and can only be 
viewed under an electron microscope. 
The iron oxide is mixed by the ton in 
huge ball mills. These are containers 
filled with thousands of steel balls, 
which when the oxide is added and 
rotated continuously for long periods, 
grind the oxide down to the tiny 
needle particles. The iron oxide powder 
is mixed with a lacquer substance and 
a solvent, which from its highly volatile 
odor I guessed was acetone or some- 
thing similar. This combination is now 
called a dispersion (known as "slurry" 
in our country) and is mixed very 
thoroughly to assure uniformity. Now 
the dispersion is a liquid in which each 
single iron oxide particle is enveloped 

in a lacquer coating so that the in- 
dividual particles . . . no matter how 
infinitesimal . . . no longer have any 
direct contact. To guard against any 
possible agglomerations of particles, the 
dispersion is put through a special 
filtration process before being pumped 
to the coating machines. 

The coating machines are in the 
"white" section, which means all 
entrance and exit are through air locks. 
There dust is evacuated by vacuum, 
and special air conditioning insures 
constant temperature control. All per- 
sonnel must wear special dust -free 
clothing. All these precautions against 
the intrusion of dust are important for 
regular types of magnetic tape and 
even more so for the finicky users of 
computer tape. The coating machines 
are of proprietary design and much 
the same in both the Willstaat and 
Bedford plants. At the feed end of the 
coater, the carrier film is washed and 
dried, and then the liquid dispersion 
is coated on the base by precision 
equipment assuring a constant uniform 
flow. Following the coating station is 
an inspection device to check the thick- 
ness of the coating. In turn, a mag- 
netic field is set up covering the entire 
width of the film. Since the coating is 
still moist, the needle particles of 
oxide are still able to move, and the 
field orients the particles in the lon- 
gitudinal plane of the coated film. The 
freshly coated film passes through a 
drying tunnel which evaporates the 
solvent by hot air. The solvent/air 
mixture is drawn off, liquified, cleaned, 
and stored for reuse. The now finished 
magnetic film is checked a second time 

High precision cutter unit for com- 
puter tapes which cuts the film into 
individual tapes with extreme accuracy. 

for uniformity of coating and then 
wound onto large rolls called "blocks." 

Before the wide magnetic film is fed 
into the precision slitting machines, it 

passes once again through a "calender- 
ing" roller where a combination of 
heat and pressure improve the surface 
smoothness and subsequent mechanical 
"wrap" of the tape. I always had the 
notion that the slitting machines used 
razor sharp knives, and that the scal- 
loped edges we used to get now and 
then were simply a case of a dull knife. 
Not so at all. The cutters are spaced 
sort of wheels, and the edges of the 
wheels do the trick with a shearing 
scissor-like type of cutting. There are 
various slitting machines for different 
tape widths and by far the most fasci- 
nating is that for cassette tape. Before 
your eyes, this approximately 30 -in. 
wide tape becomes dozens of strands of 
cassette stock. After slitting into vari- 
ous widths, the tape is sent to the girls 
in the packing sections, to become open 
reel, cassettes, and with the special 
back -lubricated tape . . . cartridges. 
The special tape for computers is 
literally inspected inch by inch by a 
squad of girls, who also test the tapes 
on standard computer tape drives. 

There in essence is how tape is made 
... certainly a fascinating process, and 
interesting to watch, but you must be 
careful you don't get "high" on the 
solvent fumes! 

After being guided through the Will- 
staat tape manufacturing facility, Hans 
Cabus, the indefatigible PR man from 
BASF, took us through the cassette 
assembly area, where we watched auto- 
mated machinery putting together 
upper and lower shells with their tape 
packs. In this plant the cassettes were 
assembled with screws. In Bedford the 
cassette joining is by sonic welding. I 
don't know why the difference, and I 

have heard pro and con on the worth 
of each method. In still another sec- 
tion Mr. Cabus proudly showed us a 
battery of about 10 Gauss Electro - 
physics cassette tape duplicators, 
busily spinning away and producing the 
world's first Dolbyized chromium 
dioxide pre-recorded cassettes. Inci- 
dentally, BASF makes its own CrO, 
tape under du Pont license. Yes, BASF 
has entered the music business with a 
bang. In fact, they are even going to 
make discs as well. The music is both 
pop and classical, the latter being 
drawn from the Harmonia Mundi 
catalog. I have some of the new cas- 
settes and they are really top quality. 

After Willstaat, it was over to the 
immensity of Ludwigshafen, and thence 
to the lair of Willi Andriessen. In his 
laboratory, there were scores of cas- 
sette machines undergoing tests with 
BASF tapes. Many "standard" cas- 
sette "test beds" did repetitious testing 
of some aspect of BASF cassettes. The 
same held true for cartridges, with 
many units involved in life testing. 
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Can you live without 
a 400 watt amplifier? 

Maybe. If you're content to listen to music at a less than 
realistic level. Or if you don't mind the loss of quality 
caused by clipping during the more dramatic passages in 
your favorite records. On the other hand, if you want to 
listen at a real -life level without distortion, you need 
at least 400 watts of amplifier power. Other things being 
equal, the more power you have to drive those fine 
speakers, the more faithful the sound. Julian Hirsch put 
it this way: "Anyone using a low -efficiency speaker .. . 

with an amplifier in the 30 to 50 watt class cannot approach 
realistic listening levels without severe clipping." And 
Audio, after listening to the Phase Linear 400, said, 
"... many people do not realize just how much power is 
necessary to handle peaks without clipping ..." 
Stereo Review summed up: "A superb ampli- 
fier, furnishing the essential qualities of the 

(Phase Linear) Model 
700 at a much lower 
price (almost a 
bargain in today's 
market)." 

At $499.00 why live with anything less 
than the Phase Linear 400? Ask your 
dealer for an audition. 

Advanced design heat sink 
provides protective cooling. 

THE POWERFUL DIFFERENCE 

PHASE LINEAR CORPORATION 

P.O. BOX 549 

EDMONDS, WASHINGTON 98020 

3% 

2% 

04 

05° 
50 100 150 200 

ORE,. PO.F.F2V.,..10.13 SOUND f1PRODUCTION 

250 
rrs 

Phase Linear 400 
400 watts RMS direct coupled solid 
state stereo power amplifier. 
POWER: Greater than 200 watts/chan- 
nel 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. HAR- 
MONIC OR I.M. DISTORTION: Less 
than .25%; typically less than .05%. 
PROTECTION: Patented protection cir- 
cuit monitors energy, shuts down am- 

plifier if -af3 operat ng evels are 
exceeded. HUM AND NOISE: 

Beter tian 100 db below 200 
watts. STABILI-Y: Absolutely 

stab ewith all speaker loads 
including slsctrostatic 
ntr. WARRANTY: Three 
years, parts and labor. 

PaICE: $499.00 
WALNJT CABINET: 

$3; .93. 
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THAT A MANUFACTURER 

DEVELOPED A TRANSMISSION 

LINE SPEAKER THAT COULD 

EQUAL OR BETTER THE 

BEST BOOKSHELFS FOR 

$150 -$200 

RSL 211S 

imagIne: 
YOU COULD BUY IT 

WHOLESALE FOR 

599.95 
ROGEBSOUNO 

LABS 

Ala X19 
MANY MODELS TO CHOOSE 

FROM -ALL FACTORY DIRECT. 

FREE TRIAL ON ALL 

RSL SPEAKERS 

6319 VAN NUYS BLVD. 

VAN NUYS, CA. 91401 

Phone: (213)78 -SOUND 

Then there were many specialized 
devices for testing such parameters as 
tensile strength, stretch resistance, 
abrasive qualties vs. head wear, and 
many more. 

Our BASF friends did not forget 
the social amenities and we were 
regally wined and dined. One night 
we were the guests of PR chief Mr. 
Hans Vorier and his charming wife in 
the little village of Neustadt in the 
Palatinate wine country which is not 
too far from Ludwigshafen. We went 
to this old inn and drank some crisp 
clean wines and some of the sweeter 
"spatlese," which don't travel well and 
we never see in our country. 

All in all, we certainly enjoyed our 
trip and learned a great deal about 
magnetic tape. Our German friends 
at BASF made every effort to assure 
us a good time. They are gracious and 
discerning hosts. 

So it was that Ruth and I boarded 
the wonderful "Rembrandt" train to 
go up the west bank of the Rhine 
through the wine country to Amster- 
dam and thence to Rotterdam for the 
European convention of the AES. 

Mention of current happenings con- 
cerning the CD -4 discrete system were 
inadvertently omitted from this column 
in May. We complete that article now 
to keep you up to date. 

Warner/Elektra/Atlantic record 
group announced they would adopt the 
CD -4 system for their quadraphonic 
recordings. Thus the discrete disc camp 
gets a tremendous boost, since the WEA 
group is one of the dominant companies 
in the pop field. Between RCA and 
WEA, the CD -4 system can now claim 
to be used by one third of the industry. 
JVC also claims that since the WEA 
announcement, licensing negotiations 
are now proceeding with other record 
companies, including a prominent 
and prestigious European company. 
JVC further announced that virtually 
all hardware manufacturers in Japan 
with the exception of Sony, have signed 
licensing agreements to use CD -4 in 
their equipment. Also, because of the 
WEA agreement, JVC is setting up a 
cutting system in Los Angeles, which 
they claim can cut 200 CD -4 masters 
per month. This cutting channel will 
be a half -speed (1635) unit. Speaking of 
which, I recently visited Bill Dearborn, 
chief engineer of RCA Records, and 
he showed me his CD -4 cutting channel. 
His unit still operates at 11.33 rpm, 
which was the original CD -4 speed, and 
which had certain limitations. Bill 
expects to go to half -speed operation 
shortly, and points out that the Neu- 
mann lathe has provision for a standard 
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plug-in 1635 rpm speed change module, 
and that the Dolby A units have long 
had 1635 cards available. Bill is also 
using a new cutting stylus with a back 
angle of 35 degrees instead of 45 
degrees. (Incidentally, the cutter is 
now helium cooled.) This change in 
back angle enables cutting further into 
the inner diameters of the lacquers 
with good resolution; thus the time 
factor on a CD -4 disc, a somewhat 
controversial point, is extended and Bill 
claims that 28-29 minutes per side, 
even with relatively high velocity 
material, is possible. Another advantage 
of the 1635 speed is that the lowest 
frequency involved is 15 Hz, rather 
than the 11 Hz of the 11.33 rpm opera- 
tion. In practical terms, this means 
better bass response on playback. 

RCA has finally begun to release 
more CD -4 discs. I have an excellent 
new Mancini recording of some Sousa 
marches . . . plenty of rousing brass 
and good bass drums. Best of all, is a 
fine classical output, mainly Philadel- 
phia Orchestra recordings of such 
as the Sibelius 2nd Sym., Scheherazade, 
La Mer, Rachmaninoff 2nd Piano 
Conc. with Rubenstein, some Bach 
Double Fugue orchestral transcriptions. 
JVC has now over 200 CD -4 discs 
in Japan, and while none of these were 
allowed to be imported into the U.S. 
up to now, a new agreement with RCA 
allows some to reach our shores .. . 

providing there is no conflict in terms 
of repertoire. So the software picture 
which has been a weak point of the 
Quadradisc program is being improved, 
and of course, with the anticipated 
WEA releases, the output will increase 
rapidly. 

Does all this CD -4 activity mean that 
the matrix people ... the QS and SQ 
proponents, are losing ground? A hard 
question to answer, but I still feel that 
we are to have co -existence of these 
systems for quite a while yet. SQ still 
has a formidable amount of software 
on the market, and plenty of equipment 
is equipped to decode the discs. 
QS has an excellent variable matrix 
decoder that is now beginning to appear 
on some new Sansui receivers. Recently 
Ben Bauer, the genial "quadfather" of 
the CBS SQ system, let me hear his 
new "Parametric" matrix decoder, and 
it certainly provided an impressive 
four -channel sound. It would be silly 
to deny that all the CD -4 activity in 
recent weeks, hasn't had a big impact 
with many record companies. Some 
say it is the beginning of a trend. I 
personally think it will be interesting 
to see what happens when in the next 
month or so, the SQ logic IC chip and 
the Panasonic demodulator chip arrive 
on the market almost simultaneously! 
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Phase Matrix 

iéeeiúr,=.ular Matrix 

QS Synthesize 

The trouble with most four -channel components available today is that many of them aren't capable of 
handling all kinds of four -channel program material. 

Not so with the new Sansui QRX3500. This versatile unit: 
decodes records, tapes and broadcasts made with the superior Sansui QS matrix encoding process; 
decoded SQ program material (and does it better than many other competitive units). 
creates magnificent four -channel sound from regular two -channel sources (rather than just offering you two - 
channel amplifier sections strapped together for "double stereo" which sounds phony). 
accepts the output of any discrete demodulator via its "discrete" input position; 
handles two four -channel and one two -channel tape decks; 
has extremely low distortion figures (less than 0.5%) and is conservatively rated at 180.watts (IHF), coupled 
with wide frequency response for brilliant, clean reproduction. 

Sansui's new vario matrix is the main reason for the QRX 3500's great versatility. It decodes better and it 
synthesizes better than any other quadrasonic circuitry available. And the QRX 3500 has a host of other features 
including individual bass and treble controls for each channel, sensitive FM/AM tuning section and provision 
for an optional "joystick" remote control. 

See the QRX 3500 at your nearest franchised Sansui dealer soon and hear what it can do. 

Sanszci_ 
SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan Sansui Audio Europe S. A., Antwerp, Belgium 

Check No. 31 on Reader Service Card 15 



Editor's Review 

AFTER LAST MONTH'S test reports on quadra- 
phonic headphones, it seemed appropriate to 

review the latest developments in four -channel de- 
coding hardware as well as in recordings. Ben 
Bauer leads off this month with a discussion of 
CBS technology and discs. Next, we have an article 
recapping the history of quadraphonic equipment 
by Len Feldman, who finds four distinct phases in 
that history. Contributing Editor Harry Maynard 
tells us why four -channel equipment is a good buy 
now even though there will be further important 
developments in the field, ones which could well 
make present equipment obsolete. Finally, we 
have several reviews of the latest JVC/RCA discs, 
together with a brief discussion of that system. 
Some of these records, says our reviewer, are quite 
impressive. 

Cassette & Cartridge Recorders 
A nationwide survey of male owners of cassette 

and cartridge recorders/players reveals that 9.8 
million men own cassette recorders and 6.7 million 
have cartridge tape units. Carried out by Leisure 
Time Research on a sample of 6,000 males over 15, 

the survey also showed that discount stores lead in 
total number of blank cassette purchasers, but that 
department stores attract most of the heavy users. 
Blank cartridge buyers favor hi-fi stores, an outlet 
which ran a strong third in blank cassette sales. 
Interestingly, half of the cassette tape customers 
bought both blank and prerecorded cassettes, but 
of these who bought only one type, twice as many 
purchased blank tape. Some 20 per cent of the 
blank tape buyers preferred chromium dioxide coat- 
ing, and 64 per cent bought 60 -minute cassettes. 
While the use of stereo cartridge units in auto- 
mobiles remains important, there are more than 
twice as many of these units in homes, says the sur- 
vey. 

Musical preferences were as follows: For cassette 
customers, their favorite music was popular at 30 
per cent; rock at 29 per cent, and classical with 20 
per cent. Among cartridge tape buyers, 34 per cent 
preferred rock; 26 per cent popular music, and 20 
per cent country -western. 

While all the implications of this data are not 
clear, we do know that high quality (and more ex- 
pensive) cassette recorders have become a great deal 

more popular for home use in the past few years. 
The greatest spurs to this have probably been the 
noise -reduction systems and better transport sys- 
tems, though much work has been done on Cr02 
and LN tape formulations as well. 

It would be interesting to speculate on the pos- 
sible effects created by the release of huge numbers 
of four -channel cartridges. Quite a few are already 
available, according to the Schwann catalog, and 
many releases are only available on tape, with no 
four -channel disc version mentioned. 

Cartridge machines have not as yet benefitted 
greatly from the work done on the cassette medium. 
However, it would be very nice to see some of the 
cartridge machines incorporate the high quality 
transports and the noise -reduction systems, such as 
are used in cassette machines. With this sort of 
development, the cartridge medium might well 
move ahead of the cassette in the hi-fi bug's esteem. 

"Helping The Handicapped" 
Billy G. Brant's article in the May, 1973, issue 

of AuDIo, with the above title, sparked a letter from 
Fred Bruflodt of Michigan State University's news 
bureau, who says the MSU will soon be starting a 
service very similar to that at Univ. of Kansas. 
Called "Radio Talking Book," the program on 
MSU's WKAR (90.5 MHz) will also use a sub - 
carrier receiver, fix -tuned to the special subchannel. 
Programming will consist of readings of current 
newspapers, magazines, and best-selling books. 
According to the station's general manager, Richard 
Estell, there will be an initial distribution of 500 
of the special receivers, which are expected to cost 
about $50.00 each when purchased in quantity. 
Mrs. Florence Harvath, coordinator of special pro- 
jects for WKAR, says funds for the programming 
include $61,000 from the Dept. of Health, Educa- 
tion, and Welfare and $50,000 in matching funds 
from the university. However, Mrs. Harvath points 
out that an additional $65,000 will be needed for 
the first year of operation. Community support for 
the project is strong, she says, noting that more than 
125 persons have volunteered to read the materials. 
"We figure that we need about 100 volunteers each 
donating about three hours a week," says Mrs. 
Harvath. E. P. 
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Say it again, Stan - 
We love the sound of your words! 

As a matter of fact, Stanton has so many wonderful quotes on the warranty 
cards that purchasers send in, that we are letting them write this ad. 

"The best sound I have ever heard from my sound 
system -fantastic!" 

Jeff E. Booker, 4425 N. 150th St., Brookfield, Wis. 53005 

"Very comfortable. Stylish, Excellent Sound." 
Gary A. Wanlin, 3266 Cropley Ave., San Jose, Calif. 95132 

"Absolutely Great-especially by comparison." 
John E. Robinson, 199 Middle Rd. F, Portland, Me. 

"The headphone is the best I've heard." 
Eddy Schreyer, 5701 Cahill Ave., Tarzana, Calif. 91356 

"Good sound, much better than other comparable 
brands. Excellent design." 

Terry Ames, 2602 Calhoun St., Alameda, Calif. 

"Excellent bass response. Comfortable headset." 
Phil. Lulewicz, 15335 Stetson Rd., Los Gatos, Calif. 95030 

"The most amazing, most natural sound I've ever 
heard." 

Stephen Sandoz, 6815 S.W. 12th Ave., Portland, Oregon 

"Excellent. Best I've listened to." 
J. L. Hubbard, 3625 Pine, Long Beach, Calif. 

"The best I have ever used or heard." 
Howard J. Millbank, 2260 Adair St., San Marino, Calif. 91108 

"Sound quality is vibrant and separation is excel- 
lent. Prefer Stanton over !censored " 

Thomas L. Saunders, 2408 Phillips Dr., Alexandria, Va. 22306 

"Excellent performance. Fantastic Power handling 
capability." 

Todd Sadow, 20 Black Hawk Road, Scarsdale, N.Y. 10583 

"The best 1 have ever heard." 
Ronnie Lustig, 933 Percy Warner Blvd., Nashville, Tenn. 

"Excellent, best I have ever heard." 
Richard Sirois, 508 S. Michigan, Plymouth, Ind. 

"Excellent." 
Florence A. Davis, 191 Congress Ave., Providence, R.I. 

"Excellent." 
Steven D. Melchior, 4540 Hazeltine Ave., No. Hollywood, Calif. 

"The headset is the most comfortable and best 
sounding I have seen." 

Craig Biggs, 285 Andsbury Ave., Mt. View, Calif. 94040 

"The best of 20+ headsets tested." 
Michael Fink, 17162 Erwin Lane, Huntington Beach, Calif. 92647 

"FANTASTIC!" 
Brian D. McCarty, 364F Vinton Ave., Palms, Calif. 90034 

"FANTASTIC!" 
James P. Schwider, 5520 W. 190th St. 151, Torrance, Calif. 90503 

And, that is only a sampling... 
we have thousands more! 

For complete information 
write Stanton Magnetics, Inc., 
Terminal Drive, Plainview, 
New York 11803. S" l'í l NT 011 11 

"Manufacturers of the World Famous Stanton Calibration and Professional Broadcast Cartridges." 
Check No. 44 on Reader Service Card 
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SQ UPDTE-- 

1973. 
Benjamin B. Bauer* 

0 THE SQ system, the past year has brought significant 

T progress, major technological improvements, and an es- 
tablished public acceptance. SQ (a trademark of CBS, 

Inc.) effectively has become the standard matrix system world- 
wide. 

With respect to progress, 75 brands of audio equipment 
produced by SQ licensees are now available or are about to 
become available in the USA and abroad. These 75 brands 
account for over 75 per cent of world's sales of audio equip- 
ment. It is estimated that over 1/2 -million SQ decoders currently 
are in the hands of music lovers the world over. 

A basic U.S. patent No. 3,708,631 has been issued to CBS 
covering broadly various aspects of logic decoders. A cross - 
license agreement has been concluded with Electro -Voice 
with respect to a basic Scheiber patent, No. 3,632,886 and this 
has enabled SQ licensees to enjoy the developments and the 
protection of both patents. 

'CBS Laboratories, Stamford, Conn. 06905 

Lafayette LR -4000 AM/FM receiver 
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Some of the best known record labels in the USA and 
throughout the world have issued SQ-encoded records. More 
than 200 SQ albums are now commercially available. 

World-renowned artists and conductors have given the SQ 
system an enthusiastic endorsement and have adopted it in 
the performance of major works. While the majority of these 
are of traditional "concert -hall ambience" variety, some have 
been especially planned for quadraphonics-such as Bern - 
stein's Mass, Biggs at the Organ of St. George's Church, and 
Boulez' Interpretation of the Bartok Concerto. The greats in 
the worlds of jazz, rock, and country and western music have 
been able to create more intimate sense of identification with 
the listeners by applying the SQ surround -sound technique. 

Stereo -FM broadcasting stations have found the SQ records 
to be an ideal source of quadraphonic program. SQ records 
are transmitted and received as conventional stereo' programs 
on existing FM -multiplex receivers, and are readily converted 

Sony Model SQD 2020 "full logic" SQ decoder 

1,11, 
GRU,, U. .,i 
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Are you playing your records 
or ruining them? 

If you're like most music It takes a precision tonearm. One 
listeners, you never think about that can allow today's finest 
your records after putting them cartridges to track optimally at low 
on your record player. pressures of one gram or less. For 

You just sit back and B flawless tracking, the tonearm 
enjoy the music. should be perfectly balanced 

Chances are you'd be with the weight of the 
less relaxed, if you knew cartridge, and must maintain 
that ht 
be losing g sometthi gour 

records 
gw with 

A 

be loopped`'a f 7s each 
stylus pressure l l of thee stereo everyplay.Aright. Less fragile law 

And i n order to frequency contours are groove. 
Like the high notes. shown in B. maintain this equal pressure during 
It's something to think play, the tonearm must not intro - 

about. Especially when you consider duce any drag. This requires ex - 
how many hundreds or even tremely low friction pivot bearings. 
thousands of dollars you have There is much more to the 
invested in your record collection. design and engineering of tonearms 
And will be invested in the future. and turntables. But this should be 

What happens during play. 
Even the cheapest record 

changer can bring its tonearm to 
the record and lift it off again. But 
what happens during the twenty 
minutes or so of playing time is 

something else. 
The stylus is responding with 

incredible speed tothe roller -coaster 
contours of the stereo grooves. This 
action recreates all the music you 
hear, whether it's the wall -shaking 
cacophony of a rock band or the 
richness of a symphony orchestra. 

The higher the frequency of the 
music, the more rapidly the 
contours change, and the sharper 
the peaks the stylus has to trace. If 
the tonearm bears down too 
heavily, the diamond -tipped stylus 
won't go around those soft -vinyl 
peaks. Instead, it will lop them off. 
The record will look unchanged, 
but your piccolos will never sound 
quite the same again. 
Nor will Jascha Heifetz. 

It's all up to the tonearm. 
What does it take for the 

stylus to travel the obstacle 
course of the stereo groove 
without a trace that it's been there? 

Dual 1214, $109.50 

sufficient to give you the idea. 

Dual: the music lovers' preference. 
By now you probably under- 

stand why serious music lovers 
won't play their precious records 
on anything but a precision 
turntable. And the most serious of 
these people, the readers of the 
leading music magazines, buy more 
Duals than any other make of 
quality turntable. 

If you would like to know more 
about Dual turntables, we'll send 
you lots of interesting literature, 
including an article on how to buy 
a turntable, and reports by 
independent test labs. Or better 
yet, just visit your franchised 
United Audio dealer and ask for a 
Dual demonstration. You will never 
have to worry about your 
records again. 

Dual 1218. $169.50 

Dual 

How Dual protects your records. 

Gyroscopic 
gimbal 
suspension of 
1229 and 1218 is 
best known scien- 
tific means for 
balancing preci- 
sion instruments 
that must remain 
balanced in all 
planes of motion. 

Unlike conven- 
tional tonearms, 
the 1218 and 1229 
track records at 
the original cut- 
ting angle.The 
1229 parallels 
single records, 
moves e to paral- 
lel changer stack. 
The 1218 has a 
similar adjust- 
ment in thecar- 
tridge housing. 

Dual 1215S, $125.00 

Tonearm counter- 
weight is elastically 
isolated from shaft 
to absorb any 
external shock, and 
is continually 
adjustable on 
vernier threads for 
perfect balance. 

In all Duals, stylus 
pressure is applied 
around the pivot 
maintaining perfect 
dynamic balance 
of tonearm. 

1229 tonearm is 
8%"from pivot 
to stylus, essen- 
tially eliminating 
tracking error 
while maintaining 
one-piece stability. 

For perfect track- 
ing balance in each 

wall of the stereo 
groove, separate anti - 

skating calibrations for 
conical and elliptical 
styli are provided on 

all Duals. 

Dual 1229, $225.00 

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553 
Exclusive U.S. Distribution Agency for Dual. 
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to quadraphonic reception by means of an SQ-decoder and 
two additional loudspeakers. A four -channel tape can be 
broadcast in the SQ mode by passing it through an SQ encoder 
and straight on to the transmitter. More than 200 FM stations 
are estimated currently to be transmitting SQ programs in 
regular program series. 

The main reason for overwhelming popularity of the SQ 
system in broadcasting is the fact that, with respect to the 
stereophonic listener, full front -channel separation is pre- 
served; and for the monophonic listener (80% of all FM re- 
ceivers are still monophonic!), all four channels are repro- 

. duced at precisely equal levels. This capability of the SQ sys- 
tem is most important with the great new classical works 
as well as with the popular programs which use the surround - 
sound technique (with the artists distributed more or less 
equally in all channels). The SQ system is the only known 
matrix system which possesses both these desirable charac- 
teristics. 

Decoding Advances 
On the technical front there have been a number of major 

SQ advances. It should be noted that these advances have not, 
in any way, changed the original SQ concept which remains 
precisely as it was at the time of its public introduction at 
Montreux, Switzerland, in June of 1971. 

Important improvements have been made in the area of 
home -type instruments, with the result that better and more 
economical SQ-type equipment has been produced. A solid- 
state integrated matrix chip (Model MC 1312) has been intro- 
duced by Motorola, under CBS sponsorship, and this has 
made it possible for all SQ licensees simply and inexpensively 

to produce precise SQ matrix decoders, both of the free-stand- 
ing variety and built in to FM receivers and phonograph 
amplifiers. 

With the recognition that the ultimate realization of SQ 
resides in the implementation of the logic system, a number 
of excellent logic decoders have been introduced in the market- 
place. The simplest of these are of the front -back logic variety, 
which enhance the center front and back separation, allowing 
the naturally broad side -to -side separation of the SQ Matrix 
to be utilized. The more advanced ones add a "wave -matching 
logic" to the front -back logic circuit, allowing a 20 dB separa- 
tion to be maintained all the way around the room. An even 
more advanced form of logic, which includes a "variable 
blend" together with the wave -matching logic allows the SQ 
decoders to maintain virtually infinite separation between the 
front arid the back pairs of channels for corner signals, while 
permitting a 20 dB channel separation to be provided in all 
front -back modes. 

Unique among the noteworthy full -logic decoders is a new 
Model SQD-2020 full -logic decoder introduced by Sony and 
a Model LR -4000 AM -FM receiver produced by Lafayette. 

Again in cooperation with Motorola, two more SQ inte- 
grated circuit decoder modules have been designed: A full - 
logic module MC 1315, which embodies, in a postage -stamp 
size IC, a front -back logic and a wave -matching logic; and a 
power -transfer module MC 1314 which has the dual purpose 
of accepting the logic commands and translating them into 
enhanced quadraphonic action. The MC 1314 also acts as a 
gain control and loudspeaker balance element and it permits 
the gain of all four channels to be adjusted, with a tracking 
error not in excess of 1 dB over an 80 dB volume range. This 
action is realized with but a single potentiometer: Anyone 
who has attempted to obtain a well -tracking four -channel 

Sony's Ferrite and Ferrite recording heads let 
you record all of the baritone flute. All of the 
tenor sax. That's because this unique Sony 
development controls the width of the gap 
over which your tape passes during recording 
to the exact tolerance necessary for truly fine 
sound reproduction. When you record with 
Sony quality engineered Ferrite and Ferrite 
heads, your playbacks have all the high and 
low frequencies of the original sound. 

What's more Sony's Ferrite and Ferrite 
heads are cleaner, stronger and more durable 
than ordinary heads. The edges of Sony's 
Ferrite and Ferrite heads are virtually chip 
resistant. No pits and cracks to distort the 
sound and collect dust. And Sony's Ferrite and 
Ferrite heads reduce eddy -current losses to 
the very minimum. 

Experience the performance break- 
through of Sony's Ferrite and Ferrite head 
tape recorders with exclusive closed -loop dual 
capstan tape drive system in both reel-to-reel 
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The SO "'full logic" decoder is comprised of these three 
IC chips from Motorola. 

potentiometer for a master volume control of a quadraphonic 
system will at once recognize the advantage of such an ar- 
rangement. The balance action also is obtained with but three 
potentiometers: balance between the front pair of loudspeak- 
ers, the back pair of loudspeakers, and front -to -back. 

A further refinement in the logic control module allows the 
logic action to be adjusted in order to compensate for the 
acoustical conditions of the listening room-a living room with 
carpet, drapes, overstuffed furniture usually has sufficiently 
good acoustics to perform well with "normal" logic action, 
while a room with harder boundaries and little absorption 
may require a super -normal amount of logic action to pro- 
duce superior quadraphonic separation. The flexibility of the 

new IC chips permits the user readily to optimize the quadra- 
phonic performance in his own living room, at the same time 
enjoying the significant savings of the IC construction. 

It should be emphasized that the above developments do 
not detract from the' decoders already manufactured using 
discrete solid-state circuitry. They merely result in greater 
manufacturing convenience and economy. Also, it should be 
kept in mind that every SQ decoder, even the simplest one, 
in every sense of the term is a high-fidelity decoder. Its fre- 
quency characteristic, dynamic range, freedom from distor- 
tion, signal-to-noise ratio-all meet the strictest demands of 
high-fidelity standards. The addition of logic-even of the 
most sophisticated type-contributes only to precision of di- 
rectional response; and so far as we have been able to ascer- 
tain most music lovers don't particularly care if, in a surround - 
sound situation, an instrument appears to play, say, from a 
northeast by east or a northeast by north direction. For the 
professional who does care about extreme directional precision 
the more advanced full -logic decoders provide complete satis- 
faction-but at a higher price. 

Recording Advances 
Significant improvements have been made in the area of 

professional encoding equipment. Again, these improvements 
have not resulted in the introduction of any incompatible 
changes-but to the artist, producer, and recording engineer, 
they have brought important new tools for creating more 
effective and satisfying SQ records. A new SQ encoder module 
Model 4211 has been designed replacing the original Model 
4200 encoder. The Model 4211 module in addition to the 
"standard" SQ encoder mode also provides a so-called "front - 
looking encoding mode" especially desirable for broadcasting 
quadraphonic tapes not previously produced with the SQ tech - 

©1973 Superscope, Inc., 8142 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject to change without notice. Send for free catalog. 

Ehrte in the gap! and cassette deck models. In reel-to-reel 
choose either the TC -280 at $199.95 or the 
TC -377 at $299.95. If a stereo cassette deck is 
what you're looking for, there's the TC -134 at 
$239.95 or the TC-161SD at just $299.95. Get 
the clear crisp sound of Sony with Ferrite and 
Ferrite in the model that best meets your re- 
cording needs. They're just part of a full line 
of superior Sony recording equipment starting 
as low as $99.95 at your 
nearest Sony/ Super - 
scope dealer. He's in 
the yellow pages. 

Sony Tape Recorders 
A Product from SUPERSCOPE. 

Check No. 63 on Reader Service Card 
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nology in mind and a "back -looking encoding mode" for 
providing special effects within the SQ code requirements. 
The Model 4211 module also provides input terminals for 
improved side -mode encoding which results in enhanced 
separation for center -side signals. 

CBS Laboratories' improved Model 4211 encoder module 

The Model 4211 module also is capable of accepting one 
or more pan pot modules, Model 4212. Each pan pot module 
has 8 directional potentiometers which allow optimim en- 
coding conditions to be achieved over 360° horizontal circle. 
By using two pan pot modules, for example, each channel of 
a I6 -track master machine may be connected directly to its 
corresponding pan pot, which allows the producer readily to 
place any sound in any desired location or to move it about at 
will. Again, by the flip of a switch, each pan pot may be 
caused to guide the sound in a figure -eight mode, allowing the 
signal to be "panned" across the front and back walls or along 
the diagonals, and even to achieve "diagonal splits" with the 
outputs appearing preferentially in the left front -right back 
loudspeaker pair or in the right front -left back pair. 

It should be noted that the SQ system is the only matrix 
system which allows the diagonal pairs of splits to be achieved. 

K2 01C011.1 
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CBS Laboratories' Model 4212 "pan pot" position en- 
coding module 

A third encoding module is the discrete module Model 
4213. This also plugs into the 4211 encoder translating what- 
ever pan -pot positions have been selected for the SQ-encoded 
tape onto four discrete outputs. With the Model 4213 module, 
two master tapes are produced simultaneously: An SQ-en- 
coded two -channel tape, which at once can be used to cut an 
SQ record, and a discrete four -channel tape, which simul- 
taneously can be used to produce Q-8 cartridges. Therefore, 
one tape generation is saved resulting in increased fidelity of 
the final product. 

A very significant economic advantage of the new position 
encoder described above is that it allows any stereophonic 
editing console to be converted into quadraphonic console, 
thus saving thousands of dollars and months of time to the 
studio manager. 

An improved professional studio decoder, Model 2400A 
(Screw Terminals) and 2400B (with Cannon Plugs), has been 
introduced by CBS Laboratories providing the recording studio 
with precision means of decoding the encoded program, thus 
verifying the results to be obtained from the encoded master 
tape, or the reference disc, in an optimum manner. 

Public Acceptance 
The test of merit of an artistic product is the acceptance 

accorded to it by the artistic and scientific community and 
its reception by the listening public. 

On both scores, the SQ system has been eminently success- 
ful. Mark Kanny in FM Guide for February 1972, speaking of 
Bernstein's rendition of Also Sprach Zarathustra says, "... what 
I heard from the SQ disc is very different; the sound is rich 
and full-bodied and the performance carries conviction. I 
heard Bernstein conduct this piece in Philharmonic Hall, and 
frankly, Columbia's record sounds much better." Referring 
to the SQ issue of the Broadway -cast album "Company," 
Robert Long of High Fidelity magazine asserts "... there is 
real excitement in the album, and it reconfirms my feeling 
that the four -channel medium should be able to help Broad- 
way scores escape from the patness-the canned-ness if you 
will-that can make the recording seem like a pale reflection 
of the theatre performance." Writing about the Boulez -Bartok 
SQ release, Martin Meyer, in a recent Esquire article, pre- 
dicts: "It will ... greatly influence the future of musical com- 
position," and Newsweek magazine refers to the recording as 
a "milestone." The SQ broadcast of Ormandy conducting 
the Philadelphia Orchestra playing Tchaikovsky's 1812 Over- 
ture, during President Nixon's Inaugural Concert this year, 
has attracted an immense amount of favorable comment. 

OUOPoW10NIc 

The public has been responding to the SQ product with 
unexpected alacrity. Sales of SQ records, despite the $1.00 
higher list price compared to the stereo counterparts, have 
been increasing steadily each month for over 2 years and cur- 
rently are running, on the average, at over twice the monthly 
rates of last year's sales. SQ has brought about an unexpected 
renaissance of interest in the classical repertoire: The SQ 
issues of all new releases are outselling many of the corres- 
ponding stereo records by a significant factor. 

An important factor in the popularity of SQ records is the 
recognition by the users that they can be readily played on 
existing stereophonic phonographs producing quality equal 
(or as some claim, superior!) to that currently enjoyed with 
the stereophonic product, without in any way impairing or 
endangering their quadraphonic capability which at once be- 
comes evident when the record is played on a quadraphonic 
reproducer. 

The age of Quadraphonics is truly here, and SQ is paving 
the way to its universal acceptance as a new standard of musi- 
cal enjoyment in the home. 
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Dynaco A-25 : 

$89.00 

Experts Agree: 
the Dynaco A-25 
loudspeaker is: 
unquestionably the best! 

". .. (The Dynaco A -25's) are quite probably the best buy in high fidelity 
today." The Stereophile Magazine 

. The Dynacc had a remarkably neutral quality ... The A-25 had less 
of this coloration than most speakers we have heard, regardless of price 

. Nothing we have tested had a better overall transient response ... Not 
the least of the A -25's attraction is its low price ..." 

Julian Hi -sch in Stereo Review 

. . it was its outstanding transient response which really impressed us. 
Tone bursts throughout the meaningful frequency range showed up its excel- 
lence. In truth, the A-25 produced the finest tone -burst response of any 
speaker in this manner, regardless of price." Audio 

dyrvaco INC_ Civision Tyco 

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121 
Also available in Canada from Dynaco of Canada, Ltd. 

ti 

DYNACO INC. A 

3060 Jeffersae Street, Philade'.phia, Pa. 19121 

Gentlemen: 
Please send me your new 1973 full color Dynaco catalog. 

Name 

Address 

City State J 
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Chart 1. Frequency ranges of musical instruments and the human voice. 

Chart 2. 
An approximation of volume levels of various types 
of orchestral music. 
(This is a guideline chart, naturally subject to variables of 
orchestration, micing and mastering equalization.) 

1. Electronic music (rock, underground and synthesized) 
2. Semi -electronic music (pop -rock, some country -western and 

contemporary jazz) 
3. Average "normal" acoustic orchestra (classic, semi -classic, 

"easy -listening" and jazz) 
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Chart 3. 
Showing high -end frequency -response loss 
at various dynamic levels, and comparing this 
phenomenon for different tape formulations. 
(Note: Tape response characteristics will 
vary somewhat from brand to brand, and 
machine to machine). 
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known fats about 
Audio buffs are discovering that 

even with increasingly sophisticated 
equipment, their recordings some- 
times lack high -end frequency re- 
sponse. Despite your careful attention 
to recording levels, as shown on the 
meters, this high -end roll - 
off can occur with all 
decks-reel-to-reel and 
cassette-and at all re- 
cording speeds. However, 
it is more evident in cas- 
sette recording. It results 
from a phenomenon of 
tape called "saturation." 

Once you understand 
the cause, the cure is 
simple. 

High -end frequency - 
response losses occur 
when the head is unable 
to impress on, or retrieve 
from the tape's oxide 
particles the shorter wave 
lengths of the signal. In other words, 
when the wave length is actually 
shorter than the gap in the playback 
head, the head is simply unable to 
detect the signal. Increasing the record 
levels past this point demands more of 
the oxide particles than their magnetic 
properties permit, and distortion and 
saturation occur. However, this phe- 
nomenon, while somewhat due to the 
limitations of tape, is to a great extent 
a function of speed. 

To put it another way: tape can only 
take so much high -end at high levels 
before losing response. Let's look at 
some reasons. 
71/2 is longer than 17/8 
With reel-to-reel, all the information 
in one second of time is distributed 
over 71/2 inches of oxide particles. In 
the case of cassettes, this identical 
amount of information must be con- 
tained within 17/8 inches of oxide 
particles. Thus, cassette tape flowing 
slowly at 17/s is more vulnerable to 
revealing distortion and high -end 
saturation. Reel-to-reel tape flowing 
at 71/2 ips is much more "forgiving". 
The magnetic fields are longer, and 
these aberrations of the signal tend 
not to be revealed. 

How music differs 
from music 
Most "normal" music-that is, classical 
and jazz recorded with acoustic in- 
struments-is well within acceptable 
levels, and there is little danger of 
saturation. However, rock and the 
"new music" recorded with electronic 
instruments are loaded with high fre- 
quencies at excessively high levels. 
Look out. This is where a cassette 

transfer made at a "normal" -4 to 0 
VU will saturate. Hark off to around 
-8 to -4. 

Chart 2 shows the volume levels of 
various types of music. A normal 
acoustic orchestra shows normal 

are telling you. The LED should be 
your overriding guide; if it is flickering 
and your music characteristically has 
high frequencies at high levels, back 
off 2 to 5 dB on your meters. However, 
with "normal" music an occasional 

LED flicker is tolerable. Re- 

volume levels, with a "natural" rolloff 
at the high end. (Natural harmonics 
at 15 kHz are generally down over 20 
dB). With this type of orchestra high - 
end loss will not be a problem. 

However, look at the contours of 
pop and electronic music; these high - 
frequency, high-level signals will satu- 
rate quickly at 17/s. So back off to a 
level that will give you a satisfactory 
compromise between frequency re- 
sponse and signal-to-noise. Remember, 
contemporary music puts extra- 
ordinary demands on cassette decks, 
so keep cassette limitations in mind. 
To help you avoid high -frequency loss, 
TEAC suggests you consider some 
not -so-evident facts: 

Level 
meters 
and 
TEAC's 
LED: 
guides, 
not 
gods 
Any type of meter is a limited instru- 
ment. It cannot respond accurately to 
transient highs - those sharp, high- 
level sounds that last a fraction of a 
second, just long enough to saturate 
your tape. For this reason, TEAC has 
a Light Emitting Diode (LED) as fea- 
tured on our top -of -the -line stereo cas- 
sette decks, to help you avoid tape 
saturation. TEAC's LED will supple- 
ment the meters by giving you an in- 
stantaneous peak -level indicator. 
When the LED flashes, you're satur- 
ating-regardless of what your meters 

member, your meters and LED 
are indicators, not controls. 
Look at Chart 3 showing high - 
end dropoff at various levels. 
You'll note that chromium 
dioxide tape resists saturation 
somewhat more than the new 
ferric oxides which saturate at 
a lower level, and normal ferric 
oxides saturate at a lower level 
vet. 

The ultimate 
input: your own 
creativity and 
judgement 

There are compromises to be made all 
down the line, and your personal taste 
is the final arbiter. If you're not get- 
ting good frequency response, analyze 
the elements we've discussed. Then 
experiment. Make a test recording, 
backing well off on your meters to 
keep your LED from flickering (but 
not so far that on playback level you 
bring up "hiss" and suffer signal-to- 
noise loss). Regardless of what the ads 
say, even the finest equipment has 
limitations. Learn them. 

Remember, saturation isn't nor- 
mally caused by your tape deck-it's 
caused by a combination of the music, 
the tape and your judgement. 

TEAC's LED is one 
guide we've developed 
to help you enjoy your 
equipment. Like every 
new TEAC feature, it 
was designed as a prob- 
lem-solver-an exten- 
sion of the TEAC 
leadership philosophy. 
(And if you want any 
other information on 
improving your record- 

ing techniques, write us. We'll be 
happy to discuss them with you). 

Enjoy your tape deck. And remem- 
ber-use your wrist. It's good for your 
ear. 
TEAC Corporation of America 
Headquarters: 7733 Tblegraph Road 
Montebello, California 90640 
TEAC offices in principal cities in the United States, 
Canada, Europe, Mexico and Japan. 

T E AL. 
The leader. Always has been. 

Check No. 29 on Reader Service Card 



THE EVOLUTION OF FOUR-CIfaIYhEL EQUIPMENT 

Leonard Feldman 

The 4 -channel era is less than four 
years old and we have already witnessed 
at least four generations of equipment 
suitable for home reproduction of 
surround sound. There seems to be a 
frenetic endeavor on the part of com- 
ponent high fidelity manufacturers to 
be "first" with innovative products, and 
it is this very desire to reach the market- 
place ahead of all competition that has 
given rise to a sometimes confusing 
array of add-ons, conversion com- 
ponents, interim components and 
finally, "universal" products which 
purport to solve all four -channel needs 
-now and in the future. 

The transition from monophonic to 
stereophonic sound which, from the 
audiophile's point of view, took place 
some ten or twelve years ago had fewer 
"false starts," viewed in retrospect. 
Few stereo converts ever bothered to 
add a second amplifier component 
equipped with any sort of "combining" 
controls. Typically, the consumer who 
wanted stereo sound simply went out 
and bought a two -channel receiver or 
a two -channel integrated amplifier as 
the "first phase" of his transition. 
Later, when stereo FM broadcasting 
began, he either added a mutliplex 
adapter (these devices were popular 
for only two or three years) or, if he 

was fortunate enough to have separate 
amplifier and tuner facilities, he dis- 
posed of his single -channel tuner and 
purchased a stereo tuner. The age of 
solid-state equipment arrived at a very 
opportune moment in terms of home 
stereo systems, since anyone who owned 
a mono tube -type receiver was provided 
with additional incentive to buy an 
all -in -one solid-state stereophonic re- 
ceiver. He thereby acquired state-of- 
the-art electronics and stereo reproduc- 
tion with one new investment. 

From the time stereo conversion was 
completed, a measure of stability de- 
scended upon the industry. Equipment 
up -dating from the mid -sixties to the 
present was largely confined to im- 
proved performance rather than change 
of basic formats. 

Four-Channel-Phase One 
The first, hesitant entry into four - 

channel equipment on the part of the 
buying public is best characterized by 
the block diagram of Fig. 1-a diagram 
which appeared in literally dozens of 
tutorial articles and on countless manu- 
facturers' brochures. Users were advised 
to buy a second stereo amplifier (its 
power output capability was the subject 
of much debate), a second pair of 
speakers (their similarity to the first 

ORIGINAL I FRONT) AMPLIFIER 

REC TAPE 
OUT IN 

OUTPUTS 
B 

NEW IBACK7 AMPLIFIER 

HONI SPI AhLRS 

DIM . 
BACK SPEAKERS 

Fig. 1-"Classical connection diagram for connecting matrix decoder via tape 
monitor jacks of existing amplifier or receiver. 

pair is still a subject of debate) and 
some form of matrix decoder with 
which to tie the whole thing together. 
At just about the same time, two addi- 
tional alternatives were offered. There 
were the early quadraphonic amplifiers, 
which were simply four amplifier chan- 
nels mounted on a single chassis with 
no matrix decoding facilities. There 
were also a group of decoder/amplifier 
products which offered one or more 
matrix decoder circuits plus a pair 
of amplifying channels and a master 
volume control which controlled the 
level of all four channels simultaneously. 
Some of the early decoder add-ons 
recognized the importance of this con- 
trol and included it in their products 
as well. The four -channel amplifiers 
sans decoding facilities have just about 
vanished from the scene, since they are 
neither fish nor foul. Owners of stereo 
systems would find no need for them, 
and newcomers desiring four -channel 
sound at the outset certainly had no 
desire to have to add a separate decoder 
after making a heavy investment in a 
four -channel integrated amplifier. De- 
coders and decoder/amplifiers still 
abound, but their character and com- 
plexity have been altered considerably 
since those first, simple matrix "black 
boxes" were first offered to the public. 

Four-Channel-Phase Two 
Early auditioners of four -channel 

sound were subjected to two kinds of 
public demonstrations. There was, of 
course, discrete four -channel program- 
ming on open -reel tape. RCA adopted 
a position that any four -channel pro- 
gramming offered by them would have 
to be discrete (as opposed to "matrix"), 
with "full separation." Since the viable 
discrete disc was still a development 
of the future, RCA introduced Q-8 
cartridges, similar in form to the popu- 
lar 8 -track cartridges which had gained 
popularity in automobile and home 
use. Despite their limited signal-to-noise 
and frequency response, the Q-8 format 
taught the four -channel listener that 
"discrete" channel separation was 
audibly superior to the rather minimal 
separation achieved by most simple 
matrix systems. 

There then began a race on the part 
of many manufacturers to introduce 
"second generation" matrix decoders 
which included "logic circuitry." Logic, 
or gain -riding circuitry, simply senses 
which channel is instantaneously 
dominant and either increases the gain 
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IF OUR $1000 SPEAKER DOESN'T GET YOU, 
MAYBE OUR $55 ONE WILL. 

People who hear about the Linear 
Sound of EPI invariably ask, "How much?" 

To which we respond: "It depends." 
If money is no object, we're only too 

happy to recommend our Mode' 1000. "The 
Tower," we call it. 

This is a $1000 item (each), and it is 
the absolute epitome of EPI's Linear Sound. 
(The Tower is The Stereophile'r most 
recent addition to its select list of five 
Class A speakers.) 

On a frequency response graph, the 
Tower will record a virtually suaight line 
from the lowest bass to the highest treble. 
Meaning that what you hear is a pure, un- 
colored, nrtural sound from bo.tom to top. 
With no artificial be osting of the bass to 
impress the innocent. And all tie nuances 
and overtone, a= the treble end :hat, on 
ordinary speakers, j ast fade away. 

In short, what You hear is something 
rather sensator al. (At $1000 a crack, you 
might say :t ought to be sensational. It is.) 

But since, fo= most people, money is 
an object, yon": be nappy to knc w our 

Model 1000 is just one of eight Linear 
Sound speakers from EPI. 

In the middle of the line, for example, 
you'll find our Modei 400, "The Mini 
Tower," at $389. Of this speaker, Stereo 
Review said, "The ao*y, open quality... in 
our view earns it a place in the select group 
of superb speaker systems." 

Then, for the budget -minded, is our 
Model 50 at an attractive $55 each. 

Don't let the price fool you. 
The EPI Model 50 produces a true 

linear sound. It has the same 1"air spring 
tweeter you'll find in the Tower and the 
same 6" long -throw woofer you'll find 
in the Mini Tower. 

When Audio Magazine reviewed the 
Model 50, it recorded a response that 
"extended from 45 to 16,000 Hz ±3db, and 
dispersion was excellent." When Audio 
tested 14 small speakers for dispersion, our 
Model 50 beat the pack of them. 

So, getting back to the question 
of the cost of EPI's Linear Sound: 

How much did you want to spend? 
(You can reach us at Epicure Products 

Inc., Newburyport, Mass. 01950.) 

THE LINEAR SOUND 
OF EPI. '" 



in that channel or reduces the gain in 
non -dominant channels (or performs 
some of each gain change at once). The 
result is improved apparent separation 
for most musical situations. The most 
popular matrix method is that proposed 
by CBS and called SQ. Another matrix 
system vying for consideration is QS- 
proposed by Sansui Corporation of 
Japan. This latter form of matrix con- 
forms to the so-called "regular matrix" 
sound field adopted by many other 
Japanese manufacturers. What the two 
systems have in common, however, is 
that they offer an inherent separation 
limitation of only 3 dB of actual separa- 
tion. In the case of CBS-SQ, left to 
right separation is fully maintained, 
while front -to -back and diagonal sepa- 
ration is limited to 3 dB in their simple 
matrix system. In the case of Sansui QS 
matrix discs, diagonal separation is 
total, while adjacent flanking channels 
are limited to only 3 dB of separation. 
CBS's dominance in the software field 
resulted in the availability of hundreds 
of SQ discs which, if played on simple 
SQ decoders, left much to be desired 
in the way of separation. QS decoders 
were supplied by Sansui to many radio 
stations and recording studios as well, 
so that the preponderance of four - 
channel program material suffered from 
"lack of separation" if played on simple 
decoding equipment. 

Sansui offered its "variomatrix," a 
sophisticated "logic circuit" arrange- 
ment designed to offset these limitations 
in separation, while CBS, through its 
hardware manufacturing licensees 
offered first "front -back" enhancement 
circuits and, finally, "double logic" 
circuits which accentuated both front - 
back separation and side -to -side separa- 
tion when required. Thus, a whole new 
breed of "matrix decoder" products 
appeared upon the market and those 
listeners who had hastily purchased 
"simple" matrix decoders found that 
their very recent purchases no longer 
represented the latest four -channel 
technology. 

During this same "phase two" period, 
receiver manufacturers quickly designed 
and developed integrated four -channel 
receivers which included one or more 
simple matrix decoders. Most featured 
at least three -position switches with 
settings for SQ, Regular Matrix and 
"Stereo Enhancement" (a matrix similar 
to the original Electro -Voice proposal 
which offered greatest front -back sepa- 
ration and was therefore particularly 
effective in keeping "front -and -center" 
vocalists up front, where they belong, 
while permitting out -of -phase random 
signals of stereo discs to wander around 

towards the rear to simulate a four - 
channel effect). Most of these receivers 
offered moderate power output capa- 
bilities-around 10 to 20 watts per 
channel was typical. Despite the recent 
flurry of high-powered stereophonic 
receivers on the market, the lower 
powered quadraphonic units were 
justified by their manufacturers because, 
after all, with four channels operating 
simultaneously there was that much 
more acoustic power being pumped into 
the listening room. The obvious flaw 
in this argument occurs if a listener 
prefers to play some of his program 
material in two -channel stereo, in which 
case two of the four amplifying channels 
simply idled along and did nothing. 
The wastefulness of this arrangement 
must have become obvious to manu- 
facturer and user alike very early in 
the four -channel evolution and undoubt- 
edly accounted for new system pur- 
chasers' reluctance to invest in these 
new receivers. Many listeners felt that 
the amount of program material then 
available for four -channel listening 
was at best limited and wanted to start 
their systems by purchasing only two 
speakers. These buyers were in some- 
what of a bind, in that they were reluc- 
tant to purchase stereo receivers as 
well, recognizing that it would not be 
long before they would, indeed want 
to "switch to four -channel." The idea 
of then having to add a decoder and a 
second amplifier did not appeal to 
such new purchasers. They felt that if 
they were just starting to assemble a 
system that they should certainly not 
have to "add on" and "make do" in 
just a few months. As a result, the 
"brute force" and obvious type of 
four -channel receiver did not enjoy 
the success its manufacturers had hoped 
for and the anticipated race towards 
four -channel slowed down to a veri- 
table crawl! 

Four-Channel-Phase Three 
It would be difficult to assign the 

credit for the first two/four channel 
"bootstrapped amplifier" receiver to a 
single high fidelity component manu- 
facturer. So as not to become involved 
in the argument as to who was first, 
let's assign the credit to Bell Labora- 
tories who some years ago published 
a technical paper describing a method 
of connecting two solid state amplifiers 
in a bridge -like configuration to obtain 
more than twice the power output 
capabilities of each. Whether it was by 
grapevine communication or industry- 
wide inspiration, several manufacturers, 
almost simultaneously, designed and 
produced a new kind of quadraphonic 

receiver which offered distinct advan- 
tages to the perplexed audiophile. 

For the hesitant quadraphonic equip- 
ment buyer, the new receivers offer 
full -powered stereo, with four amplifier 
channels bridged or combined to pro- 
vide higher -powered two -channel opera- 
tion. Thus, the purchaser who wants to 
begin his home system by purchasing 
two speakers is secure in the knowledge 
that half his power output capability 
is not being wasted. Then, when he's 
convinced that four -channel is here 
and that there's enough happening by 
way of program material, broadcasts 
and the like, he can purchase that 
second pair of speakers, flip a switch 
and, like biological cells, the two ampli- 
fiers divide into four, albeit at somewhat 
reduced total power. Typically, such 
a receiver producing about 50 watts 
per channel in the stereo mode would 
be expected to deliver about 20 watts 
per channel when the quadraphonic 
switch is thrown. Naturally, all of 
these receivers contain matrix and con- 
trol facilities similar to their less flexi- 
ble predecessors, and that brings us to 
what we hope is the final phase in 
this quadraphonic equipment revolu- 
tion. 

Four Channel-Phase Four 
While these hectic three phases of 

equipment development underwent their 
gestation and production periods, the 
people who gave immortality to a little 
dog listening to an acoustic phonograph 
horn (and have since deserted "little 
nipper" in favor of a more avant garde 
corporate image, much to the distress 
of nostalgia buffs such as myself) have 
not been idle. Having put their money 
on the "discrete" four -channel approach,. 
they huffed and they puffed and finally 
declared that the discrete disc was 
"ready." It turned out to be none other 
than the CD -4 disc which had been 
developed by Japan Victor Company of 
Japan and which had been briskly sell- 
ing in the Orient for nearly two years. 
RCA, however, improved, refined, 
perfected and renamed the disc-and 
now we have quadradiscs, plus the need 
for a new kind of decoder called a 
demodulator. It appeared for a while 
that "Phase Four" would consist of the 
addition of yet another "black box" and 
the need for six more audio pin -to -pin 
cables, in order to hook-up for Quadra - 
disc playback, as shown in the block 
diagram of Fig. 2. Furthermore, RCA 
grudgingly admitted that in most 
instances a new phono cartridge and 
stylus would be required if the high 
frequency content of these new Quadra - 
discs was to be properly traced. No 
mention was made of the fact that the 
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If you're seriously into music or OU up to four additional input modules 
sound reinforcement you want more and other optional accessories 
than hi-fi products can give including talkback, remote 
you. But full professional stu- 

whlehOU need transport control, quad pan - 
dio gear costs an arm and a ner, and headphone monitor. 
leg, and you pay for a lot of things you may not 
really need. 

That's why there's a TASCAM Model 10. It's an 
8 -in, 4 -out mixing console, and it's just $1890. 

With the Model 10 you get what you have to have. 
Without sacrificing a single necessary function. 

Each input module gives you mic and line atten- 
uation, three bands of peak and dip equalization (two 
with frequency selection), pre- and post -echo send and 
receive circuitry, pan function, and a unique straight- 
line fader. 

Each of the four submasters has a meter control 
switch (line/echo), independent monitor level control, 
echo receive level control, and a straight-line fader. 
You also get a master gain module and 4" VU meters 
with LED peak indicators. Plus pre -wired facilities for 

That's what you need and that's what you pay for. 
Some things, however, you may or may not need, and 
we leave that choice up to you. For instance, the basic 
Model 10 is high impedance in and out, but studio line 
impedances are available optionally. You'll probably 
want low impedance mic inputs, but you may not need 
all low impedance line inputs. So we don't make you 
pay for them. You can order any combination of high 
and low input/output impedances according to your 
application. 

Details and specs on the Model 10 are available 
for the asking. At the same time we'll tell you about our 
new Series 70 Recorder/reproducers. 

We've got what you need. 

TIISCIIM CORPORATION 
5440 McConnell Avenue 
Los Angeles, California 90066 

Check No. 38 on Reader Service Card 
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Dreaming 
about a pair 
of $300 
condenser 
microphones? 

Think 
seriously 
about these: 
$39.75 each ! 

Model 1710 Electret Condenser 
Omnidirectional Microphone 

All of the great condenser advantages 
are here without compromise. Flat, 
extended range, excellent transient 
response, high output, low noise, and 
ultra -clean sound. But the new E -V 
electret condenser microphones need 
no high voltage power supply. Just 
an AA penlite battery to operate the 
built-in FET impedance converter. 
The result is studio performance 
without complications and at a dram- 
atically lower price. 
There are 4 new E -V electret micro- 
phones, including cardioid models, 
from $39.75 to just $75.00, audiophile 
net. Second -generation designs with 
unusually high resistance to heat and 
humidity. Hear them today at your 
nearby Electro -Voice soundroom. 
Or write for details. 

More U. S. recording studios use Electro - 
Voice microphones than any other brand. 
Suggested retail price. Microphones shown on 
Model 421 Desk Stand. $12.00 each. 

orld 
ELECTRO -VOICE, INC., Dept. 732A 
602 Cecil Street, Buchanan, Michigan 49107 
In Europe: ElectroVoice, S. A., Römerstrasse 49, 
2560 Nidau, Switzerland 

new "demodulator" included low-level 
preamplification circuitry, thereby ob- 
soleting the preamplifier section of 
one's existing receiver or amplifier, but 
this is apparent from the connection 
arrangement shown in Fig. 2. In short, 
if you were a four -channel pioneer 
dating back to "phase one," you might 
have ended up with a total system 
shown in the block diagram of Fig. 
3-heaven help you! 

Well, for the moment, the only sepa- 
rate demodulators offered for sale are 
those made by JVC and Panasonic (who 
endorses the "discrete" approach along 
with RCA), and in view of what seems 
to be happening in "phase four," such 
separate demodulators are likely to be 
around for an even shorter period than 
the "matrix decoders" of "phase one" 
and "phase two." The new crop of 
receivers, as you may have guessed, 

REAR PANEL OF 4 -CHANNEL RECEIVER 

PHONO IN 

TAPE MONITOR 

OUT 
L O 
R 

L O 
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USE FOR STEREO OR MATRIX 
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Fig. 2-Most "4 -channel receivers" offered to date still require an externally con- 
nected Quadradisc demodulator if RCA discs are to be played. 
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Fig. 3-Anyone keeping pace with 4 -channel equipment from "the beginning" 
would end up with the components shown above. 
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The classics from KLH. Four bookshelf 
loudspeakers of such extraordinary quality 
that each has set the standard of excellence 
in its price range. Pictured to the far left, our 
popular little Thirty -Two ($55.00t). Next, 
one of the best selling loudspeakers in the 
country, the Seventeen ($79.95 t). Up front, 
everybody's favorite, the Six ($139.95 t). 
And finally, our most spectacular bookshelf 
model, the Five ($199.95t). If you really 

want to know what KLH is all about, we sug- 

gest you listen to any one or all of these fine 
loudspeakers. And when you do, we're sure 

you'll agree that KLH is about the best thing 
to happen to bookshelves. since books. 

For more information, visit your KLH 

dealer or write to KLH Research and Devel- 
opment Corp., 30 Cross Street, Cambridge, 
Mass. 02139. 

What's a bookshelf 
without the classics? 

IlIllIllIllu III IIIIII llllllllllllillllllllllll 
KLH RESEARCH AND DEVELOPMENT CORP. 

30 Cross St., Cambridge, Mass. 02139 

"[Suggested retail prices-slightly higher in the South and West. 
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includes (at very least) a four position 
switch for Quadradiscs, SQ-discs, Reg- 
ular Matrix and, in some cases, 2 - 
channel enhancement. With this ar- 
rangement, there is a minimum of 
circuit redundancy and the electronics 
of your system settles down to one all- 
inclusive piece (or, at most two if you 
prefer a separate tuner) once again. 

Future Phases of Four Channel 
Before you breathe a sigh of relief, 

you had better know that it's not all 
over just yet. For one thing, there 
remains the question of "logic circuitry." 
Some of the new receivers equipped 
with both matrix and "discrete" demod- 
ulator circuits will still lack sophisticated 
logic circuitry for use in their matrix 
modes. The use of such receivers is 
likely to give RCA a much needed 
boost, because when discrete discs are 
compared with matrix discs played 
through simple matrix decoders there's 

We've got 
the best 
anti -skating 
device ever... 
none at all 

Master records are made by ma- 
chines that drive the cutting head in a 

straight line across the record. But 
when you play your disc with a conven- 
tional pivoted arm system. the revolv- 

ing groove pulls the stylus towards the center. This is called. skating force: 
Skating force causes wear on the inner wall of the groove and the stylus. 

and results in a loss of separation as well as distortion levels simply not 
acceptable to the serious listener. 

Most good pivoted arm systems do have anti -skating devices. But they 
can only be set for average skating force .and an anti -skating device that 
remains constant cannot fully compensate for all of the varying forces 
exerted during the playing of a record. Even the total elimination of tracking 
error does not eliminate the inherent problem of the pivoted arm skating 
force. 

The RABCO pickup moves in a straight line. The record is played pre- 
cisely as it was originally cut. There is no anti -skating device for one simple 
reason The RABCO system eliminates skating force. 

We want to tell you more about how we eliminate both skating force and 
tracking error Drop us a note and well send full information straight away 

The RABCO SL -8E 
A straight tracking tone arm 
for your turntable 

RABCO 
A division of Jervis Corporation 

The RABCO ST -4... 
A professional turntable 
with the RABCO tone arm system 

DEPT A 
55 Ames Court 
Plainview, New York 11803 

Check No. 28 on Reader Service Card 

no question about the superiority of the 
quadradisc (if we confine the com- 
parison to separation or image place- 
ment). Some receiver manufacturers, 
therefore, are going all the way and 
including both matrix -logic circuitry 
and quadradisc demodulator circuits 
in their latest products and such prod- 
ucts (however costly they must be) are 
sure to become "favorites" in the imme- 
diate future. In time, the "strapping" 
feature will no doubt be dropped, as 
buyers are increasingly convinced that 
the only way to listen to music is in 
four -channel surround sound. Elimina- 
tion of the "bootstrapping" feature 
may partly offset the cost of including 
logic -matrix plus quadradisc playback 
capability. 

Lurking behind the scenes, however, 
is one more technological breakthrough 
-and that has to do with four -channel 
FM broadcasting. Obviously, the many 
stations currently featuring quadra- 
phonic programming are confined to 
one or another matrix system. Since 
only two channels (however encoded) 
need be transmitted for this format, 
present FCC broadcast rules relating 
to stereo broadcasting are adequate 
and need not be modified. If past 
performance is any guide, the purists 
among us will not settle for this form 
of four -channel broadcasting forever 
and sooner or later there will be an 
approved method of discrete four - 
channel FM transmission. Committees 
are already at work on the problem and 
some seven proposed systems are cur- 
rently under consideration. It's likely 
to take at least several more years 
before the FCC gives the nod to one 
of these systems (or to an as yet unpro- 
posed system), but when they do, you'll 
no doubt have to run right out again 
for still another black box-for which a 
back -panel jack is already being pro- 
vided on today's receivers and tuners. 
You can be sure that the progressive 
and eager manufacturers in the high 
fidelity component industry would add 
the needed circuitry for four -channel 
discrete reception right now-if only 
they knew which circuits to add. Since 
that depends upon a government ruling, 
however, you'll have to be content with 
the equipment you purchased during 
the first four phases of the quadra- 
phonic equipment revolution. 

Actually, the stages in this evolution 
are nothing for the dedicated audio- 
phile to grumble over. What sort of a 
hobby would this be if new and exciting 
equipment failed to come upon the 
scene every couple of years? At least 
model changes in this industry result 
in better sound-rather than in just 
fancier front panels.... /E 
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the new Audio Frequency Equalizer 
guaranteed to improve any 
fine stereo system! 
Now, in a few minutes, you can 
accurately "tune" the frequency 
response of your stereo system and 
room environment to a flat ±2 db! 
All you need are your own ears and 
the 20-12 (with its step-by-step 
instruction record) to transform any 
stereo system and room environment 
into an acoustically -perfect concert 
hall! Or, to provide any special 
acoustical effects you desire! The 
20-12 enables you to instantly 
compensate for frequency response 
variations, in system and room. 

$299.50 includes walnut cabinet or 
rack mount for commercial installat'ons 

PATENT -PENDING design combines the best features of expensive commercial 
equalizers: Toroidal and ferrite -core inductor passive circuitry, plus active transistor 
circuits and active master level control circuits, provide accurate linear esponse in "problem" listening 
areas. Allows a full 24 db range of equalization for each of the 10 octave -bands per channel, plus an additional 18 db 
range of full -spectrum boost or cut to compensate for acute response ron-linearities in the entire recording -reproducing process. 

ROOM EQUALIZATION, SPECIAL EFFECTS, PLAYBACK and RECORDING 

EQUALIZING FOR ROOM CHANGES: For example, here are some factors that would 

call for definite changes in your Equalizer settings: (1) Draperies open or closed. 

(2) Sliding glass door open or closed. (3) Room full of people. (4) Seating arrange- 
ments changed. (5) Major changes in furniture arrangement. (6) Relocation of 

speakers.... EQUALIZATION OF RECORDS: You can compensate for old 78 record 
deficiencies (surface noise, absence of highs or lows, etc.) or favorite recordings 
that have never sounded quite the way you felt they should sound.... COMPEN- 

SATING FOR RADIO STATIONS: Some stations are noted for excesses in either low or 

high frequencies. Make out a Computone Chart for each of your favorite stations 
so that you can easily achieve the ideal tonal response each time you change 

stations.... EQUALIZING TAPES: Compensating for pre-recorded, or home -recorded, 

tapes that are under or overemphasized in certain frequency areas.... CHANGING 

OVERALL BALANCE: You can make up for many deficiencies in recordings to more 

iG f 

accurately duplicate the sounds of the original performance, or shape each curve 

to your own listening interests to greatly enhance your enjoyment of your record- 

ings.... SPECIAL EFFECTS: You can boost or cut the loudness of a specific instru- 
ment or groups of instruments to obtain more pleasing instrumental balance or 

to add presence to a solo.... IMPROVING RECORDING OF TAPES: Use the Equalizer 

for tape dubbing, to create a near -perfect tape out of one that may have serious 

deficiencies. (Make your own corrected recording of records, station programming, 

or other tapes, and no further adjustment of the Equalizer will be needed for 
playback.) (See Operating Instructions)..... 

COMPUTONE CHARTS: After you have 

achieved the equalization of sound that you prefer use the Computone Charts, 

supplied with each Equalizer, to mark the settings, so that you can duplicate the 
settings easily. 

SPECIFICATIONS and SPECIAL FEATURES 
TOROIDAL and ferrite -core inductors, ten octave -bands per channel. 
FREQUENCY response: ±/2 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-Fi 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 amplifier capability, up to 7 v. 
SIZE: designed to coordinate with receivers, comes installed in handsome 
walnut -grained wood receiver -size case, 51/." x 18" x 11", or rack -mount 
WARRANTY: 2 -year parts and labor. 

Soundcraftsmen: 1310 E. Wakeham Ave., Santa Ana, Cal. 92705 Ph: 714-836-8375 
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CWFFY 
YOU SHOULD BUY FOUR-C1,4NnEL NOW K 

Harry Maynard 

Don't buy a four -channel system 
now, or adapt your current stereo to 
play four channel because it's new, or 
just to impress your friends. Buy a 
four -channel system now because per 
dollar invested it will give you far 
better sound than the equivalent in- 
vested in adding niceties to your two 
channel system. Stated simply, $500 or 
$1,000 invested in a four -channel sys- 
tem playing even your two -channel 
stereo records will give you better 
sound than the equivalent investment 
in stereo sound. 

There are certain things a stereo 
system can't do. It can't properly dis- 
tribute bass around a 360 degree perim- 
eter, and it can't significantly en- 
hance your existing investment in 
stereo recordings. Studies show that if 
you are typical, you have considerably 
more invested in software (recordings) 
than you have in hardware. There is 
also FM radio-FM means free music. 
FM is also the listening booth for 
most people who purchase stereo re- 
cordings. Most FM stations have 
record libraries running into the hun- 
dreds of thousands of dollars, at your 
command to decode in the four - 
channel mode. 

U.S. consumers like you have al- 
ready invested over nine and a half 
billion dollars in stereo recordings 
since 1954. With any one of the better 
matrix four -channel decoders with, 
of course, two extra speakers and an- 
other stereo amplifier, this huge re- 
corded repertoire is at your service 
for enhancement. Sure, you'll also 
have the ability to play the growing 
number of four -channel recordings. 
But if history is any measure, the 
transition from stereo to quadraphonic 
sound will take years. The bulk of all 
recorded repertoire for many years 
will be in stereo and often what you 
will want in recorded sound will only 
be available in stereo. Some great 
historical performances will never be 
recorded in quadraphonic sound. 
Some great stereo performances that 
sound dead or inadequate in stereo 
can, with a good 4 -chan. system, be 
brought back to life to a considerable 
degree. There is a lot of enjoyment to 
be mined from your existing recording 
collection when played in the four 
channel mode. 

Here are some non -expert, authentic 

reactions on this point addressed to 
my radio program, "Men of Hi Fi." 
"After much hesitation and de- 
liberation, I finally purchased an in- 
expensive third speaker and hooked 
up the Dynaco system. The result-a 
new world of stereophonic enjoy- 
ment has been opened up for me. 
The results are nothing less than as- 
tounding. Listening to old records is 
a new experience as if they were 
being played for the first time. The 
third speaker has increased my enjoy- 
ment by 100 percent. Fantastic!" Or, 
"I spent many delightful hours re- 
discovering my record collection." 

Hundreds of letters addressed to my 
show have similar words and reactions 
from those using the simplest decoders 
to the most sophisticated matrixed 
decoders such as the Sony 2020, or 
the decoder included in the Lafayette 
LR 4000. Ninety-nine percent of the 
letters indicate that they now keep 
their rear speakers on most of the 
time, even listening to two channel 
material. Listen-"I have not been 
able to live with the rear speakers off 
since I installed the decoder . . . the 
presence is phenomenal. The Mormon 
Tabernacle has been airlifted to my 
basement." 

Your reaction now may be, but 
these are novitiates in audio. So what 
does Julian Hirsch, a dean of audio 
equipment evaluation of Hirsch - 
Houck Labs, say? "On almost any 
kind of stereo material, the EV-4 
added a sense of spaciousness that 
we found most pleasing. In a sense, 
it was not unlike the Dynaco which 
adds this quality to many programs. 
It was interesting to find that there 
frequently was a definite front/rear 
separation in ordinary stereo programs, 
often with a hint of separation be- 
tween the rear speakers as well. In 
fact, some normal stereo records 
sounded at least as good as some of 
the encoded records!" 

This four -channel decoding of 
stereo records is more than a seren- 
dipitous bonus. As Hirsch goes on to 
say, "We are enjoying playing some 
of our old forgotten stereo discs and 
discovering a new dimension of sound 
hidden in the grooves. Four -channel 
playback generates a sense of in- 
volvement with sound which is so 
easy to accept that after awhile one 

may be unaware of its existence. On 
many occasions we switched off the 
rear speakers and the contrast was 
striking. It can only be compared to 
turning off most of the lights in a 
well -lit room, after one has become 
adjusted to a high ambient light level." 

Finally, like many leading audio 
critics, Julian says what so many 
listeners have written to me on my 
radio show, "We had been highly 
skeptical of early claims that four - 
channel sound was as much of an 
improvement over two channels as 
the latter was over mono. At this point 
we are ready to eat crow. Going back 
to mono is an intolerable prospect for 
a real stereo addict." 

For knowledgeable people in audio 
it's been an open secret that many 
stereo records have been matrixed for 
years. Even the so-called discrete CD -4 
records are matrixed in the recording 
process and, incidentally, decode nicely 
with a matrix decoder. When you 
encode a four -channel recording, you 
are primarily making more calculated, 
and sometimes more satisfactory and 
efficient use of the two-sided groove 
wall of a stereo disc by more organ- 
ized use of rear phase material. 

I have often found that the latest 
generation of matrixed decoders, with 
their front -to -back logic and full wave 
matching logic, on a stereo record sig- 
nificantly improve front -to -back sep- 
aration and give more precise lo- 
calization of voice and instrument, as 
well as increase separation, which was 
precisely what they were intended to 
do with an especially encoded four - 
channel record. 

Now the purist will complain at 
this point that what we are hearing 
out of the rear speakers was never in- 
tended by the artist, record producer, 
and recording engineer. True. Perhaps 
if I were mixing this stereo record for 
four -channel listening, and this in- 
cludes some especially encoded four - 
channel recordings, I might not have 
placed the instruments as they are 
placed or aimed for the total effect 
of this recording. But generally, the 
effect is definitely more pleasureable, 
and of course I can always turn off the 
rear speakers if I find it really of- 
fensive to my sensibilities. 

But I have found as hundreds of 
my listeners have that I keep my rear 
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speakers on 99 percent of the time. 
Let some of my listeners describe their 
reactions: "It adds a great deal of 
excitement to music, which for myself, 
stereo did not," or, "During the lis- 
tening (I) shut off the two rear 
speakers for a little while. No one in 
his right mind could fail to notice the 
difference. Then (I) put all four speak- 
ers on again. The sound seems flat and 
dead by comparison. With four 
channel sound we are living in a new 
world that Toscanini, Caruso, yes and 
even Paganini, would have loved. Let's 
appreciate the beautiful sound we now 
can enjoy (from stereo discs) until 
the F.C.C. decides that discrete is 
better." 

For me, the last sentence of this 
letter indicates why the discrete- 
matrixed debate is for all practical 
purposes not as meaningful a debate 
as it appears, and has tended to mud- 
dy the water of today's enjoyment. I 

believe that both systems will exist 
side by side for years, but that is the 
subject of another piece. Suffice it to 
say that the matrixed four -channel disc 
is the natural evolution of the stereo 
disc. Any good four -channel system 
needs four -channel matrix decoding 
facilities to enhance two -channel 
stereo records, because stereo records 
for now and for the near future con- 
stitute the bulk of recorded repertoire 
available to the public. It took fifteen 
years for the mono/stereo shift. It 
will take years for the stereo/quad 
shift. Yes, I know four -channel re- 
cordings have got off to a much 
faster start than stereo did, in a far 
shorter time period. 

Right now, I'll even grant the dis- 
crete camp that I find discrete tapes 
and discrete discs sound better than 
the best of the matrix system commer- 
cially available. But I've heard the 
laboratory prototype decoders of the 
two main matrix camps, Q.S. (Sansui) 
and S.Q. (Columbia), and I've been 
impressed (with no encoding changes) 
with their tremendous improvements 
in separation and other criteria. I 
can't tell the difference between the 
master four -channel tapes and the 
matrix decoded material. These pro- 
totype models will be converted to 
IC chips by late 1973 and 1974. 

Most informed observers of the 
four -channel scene agree that we 
won't have an F.C.C. approved form 
of four -channel discrete broadcasting 
for several years. It's taken fifteen 
years of stereo broadcasting just to 
get one-third of America's FM stations 
to go stereo, partly because of the 
cost involved. Four channel will re- 
quire an equivalent or bigger invest- 

ment by radio stations. Since by now 
the reader has obviously gotten the 
point that I believe the enhancement 
effect alone on stereo records is suf- 
ficient reason for setting up for four - 
channel listening. From where I sit, 
the proponents of discrete four -channel 
sound should have invented matrixed 
four channel sound until discrete four 
channel can be broadcast. Matrix 
four -channel sound is the natural 
bridge from the stereo age into the 
quadraphonic age. 

One thing I'm sure of-four-channel 
sound is not a put-on. If anything, it's 
been too long in arriving in the com- 
mercial market place (subject for an- 
other article). It's certainly here to 
stay with retailers such as Lafayette, 
the nation's second largest hi fi com- 
ponent dealer, reporting that 60 per- 
cent of their total component hi fi 

sales is in four -channel equipment, 
and other dealers reporting a real 
upsurge in sales in four -channel re- 
cordings and equipment. 

But if four channel has a natural 
resistance point, much research by this 
reporter shows that resistance point 
and fear is OBSOLESCENCE of 
both the consumer investments in 
software (recordings) and in hardware. 
People hate to hear that the recordings 
and equipment they have carefully 
acquired, grown to love, and invested 
much money in, now have to be 
thrown out. It you don't believe this, 
stand and overhear the hundreds of 
conversations I've heard, or read the 
mail addressed to my radio program. 
For example, here's a letter addressed 
to Jim Gabbert, one of four channel's 
pioneer broadcasters, the head of the 
National Association of FM Broad- 
casters engineering committee and 
editor of its newsletter, FM Engi- 
neering, "Well I see it (four -channel) 
is on its way in all its glory. Equip- 
ment manufacturers are drooling like 
mad dogs on the Fourth of July, 
while their greedy little heads whirl at 
the thought of those dollars rolling in 
from stupid suckers who will buy 
anything if it costs money. I refer to 
your report on quadrasonic, quad- 
raphonic quadrout, quadrafool, quad- 
raput-on, surround sound as described 
in your newsletter." 

"I can just see it now-broadcast 
antennas, new transmitters, new control 
consoles, new cartridges, new home 
hi fi systems, complete with infinite 
baffle speakers built into all walls 
of everÿ house (which calls for new 
houses). It staggers the imagination 
when one considers how easily Yankee 
ingenuity has made all present audio 
equipment (from which incidentally 

manufacturers made their fat little 
profit) OBSOLETE!" 

For AUDIO'S readers I don't think 
it's necessary to refute this letter in 
detail. Many readers could, I'm sure, 
do a better job than I, knowing that 
most of your investment in quad if 
you already have a good stereo system, 
is add-on equipment, i.e. another 
stereo rear amp, and two rear speakers, 
plus whatever level of matrix decoder 
you desire. Nothing is made obsolete. 
Most decoders or four -channel systems 
(of audio component quality) now 
being offered to the public have 
auxiliary four -channel inputs which 
can be used to play four -channel 
tapes, four -channel tape cartridges, 
and even add a demodulator (price 
$100) to play the new CD -4 records. 

To sum up, don't forget what a 
four -channel system will do for those 
unforgettable stereo records you own, 
or may still buy. Martin Mayer, 
Esquire's audio -record critic, a recent 
convert to four -channel sound, sug- 
gests as I do that with all the shouting 
about what's new about four -channel, 
"the advantages of four -channel sources 
even on ordinary stereo material is 
much greater than one could imagine 
without trying it. The experience of 
Janos Starker playing "Bach Cello 
Suites" (a two -channel recording) 
through four cornered omnidirectional 
speakers was a great musical moment 
in my house, because it was indis- 
tinguishable from what one would hear 
if the artist were playing in the room. 
The sound of the live cello in a room 
does not seem to come from a point 
source or from the front wall. The 
whole room plays ... the whole room 
resonates. No area is louder than the 
other so far as you can tell." I remind 
you that Mayer's reaction is to a two - 
channel recording played quadra - 
phonically. 

Mayer's experience is not atypical 
for those who have lived with four - 
channel stereo. It's confirmed by 
thousands of my radio listeners and 
lecture audiences who have told me 
essentially the same thing. So if you 
want to double the sonic value of 
many of the recordings you already 
own, and step up your psychic income, 
invest in four -channel now. There is 
a lot of four -channel gold in them 
thar two -channel stereo recordings 
that cannot be mined with your 
existing two -channel stereo equipment, 
no matter how much you spend. For 
the added investment needed to con- 
vert your two -channel system to four - 
channel, you'll get a lot more sonic 
value than the equivalent investment 
in two -channel niceties. 

AUDIO JULY 1973 37 



Our new receiver can 
demodulate or dernde any kind 

of 4 -channel 
including some that haven't 

been invented yet. 
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The Technics SA -8000X is a 4 -channel expert. 
No:. just one kind of 4 -channel. All of them. 
And it translates each one accurately. 

We are particularly proud of its discrete capa- 
bilities. Because it has a demodulator for CD -4 
records. Built in! And it adapts to any CD -4 car- 
tridge instantly. Via front -mounted carrier level 
and separation controls. 

The SA -8000X has an 
exclusive combination 
of controls and circuitry 
that adjusts to the co- 
efficients of any matrix 
method. The Acoustic 
Field Dimension (AFD) 
controls and the Phase 
Shift Selector provide 
a variety of blendings that encompass every 
popular matrix system. Even some that haven't 
been tried yet. And the same contrcls can 
compensate for poor room acoustics. Or un- 
desirable but unavoidable speaker placement. 

The Technics "Total 4 -Channel" concept 
shows just as clearly in the rest of the front 
panel. A well -thought-out set of controls 
manage both volume and balance. There's a 
large master gain surrounded by separate 
controls for each channel. And any balance 
set with the individual knobs is maintained 
when the master is adjusted. 

The rear panel reflects the same versatility. 
With plug -ins for three 4 -channel tape decks. 
Plus provisions for future discrete FM. 

Technics' attention to detail continues 
inside the SA-8J00X. With sophistications 
like a pair of 4 -pole MOS FETS and a 
3 -gang linear tuning capacitor. 
A trio of 2 -element ceramic IF filters, a new 
type of epoxy resin coils as well as mono- 
lithic IC's in the multiplex circuit. 

The four directly 
coupled amplifiers are 
very gutty in the 
bottom end and can 
be "strapped" together. 
So that in stereo, four 
amplifiers work as 
two, which more than 
doubles per -channel 
wattage in that mode. 

The combined effectiveness of the whole 
design produces specifications like these: 

OEFTH 

h10 DE SELECTOR 

4CH MATRIX 
ASE 9D 

HASE O' 

ONO 

CD -4 

DISCRETE AUX 

MIC 

Check No. 24 on Reader Service Card 

FM TUNER SECTIION AMPLIFIER SECTION 

Sensitivity 1.9µv 
1 kHz RMS Power 
(all ch. driven at 80) 
4 -channel operation 
2 -channel operation 

64w 
84w Selectivity dB 

S/N Ratio 65 dB 
IHF Music Power (410) 
4 -channel operation 160w 

Capture Ratio 1.8dB 
Power Bandwidth 
(all ch. driven at 80) 5Hz-40kHz,-3dB 

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

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. 
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STATUS: 

THE CD -4 SYSTEM 
George W. Tillett 

VC AND RCA have made consider- 
able progress with their "discrete" 
disc during the past year or so. The 

first releases had a reduced playing 
time, lower output and dynamic range, 
and quite high distortion. There were 
problems associated with the 30 kHz 
carrier and the phono cartridge-plus 
a high noise level. But now, all-or 
most-of these difficulties have been 
overcome with improved circuitry, new 
record materials, and better cutter heads. 
Not forgetting that Shibata stylus! 
Recent CD -4 issues are comparable 
with two -channel or matrix discs, but 
before we take a quick look at some 
of them, it will be appropriate if we 
describe the basics of the CD -4 system. 
(Readers who are familiar with the 
principles can skip this section.) 

Figure 1 shows the signal arrange- 
ment in a CD -4 disc. The inner groove 
wall carries the modulations from the 
front -left and rear -left channels and 
the 30 kHz carrier contains the fre- 

quency -modulated front -left minus 
rear -left (FL -RL) signals. Likewise, 
the outer groove wall carries the front - 
right plus rear -right (FR+RR) signals 
while the FR -RR signals are taken by 
the carrier. 

The frequency modulation is really 
a combination of FM and phase modu- 
lation. Below 800 Hz, FM is used, then 
PM takes over up to 6 kHz, and then 
FM again. It is claimed that this divi- 
sion achieves a better dynamic range. 

The playback unit, called a demodu- 
lator, does much the same job as the 
MPX decoding circuits in a FM tuner. 
It unscrambles or retrieves the four 
signals. Figure 2 shows a block diagram 
of the demodulator. Output from the 
phono cartridge is equalized, and then 
the signal is divided into a base band 
and a carrier by low-pass and high- 
pass filters (LPF and HPF). The low 
portion, 30 to 15,000 Hz (the sum 
signal), passes through a potentiometer, 
which is linked to the separation control 

Main Audio Signal 

FL 
+ 

RL 

Carrier Signal 

AF I-RL h 
0 15 20 30 45kHz 

C 

Fig. 1 -Signal configuration of CD -4 disc. 

FR 
+ 

RR FR-RR 
15 20 30 45kHz 

screw, then undergoes RIAA equali- 
zation in its upper range. Presence of 
the carrier signal activates the four - 
channel "CD -4 Radar" indicator lamp 
on the front panel. If a carrier is not 
present, a muting circuit cuts off all 
signals. The difference signal is retrieved 
in the FM detector, passes through an 
FM/PM equalizer, and then through a 
low-pass filter which eliminates any 
residual carrier frequency. After expan- 
sion in the ARNS noise reduction 
system, the difference signal enters the 
operation circuit where the four discrete 
channel signals are retrieved. What 
happens if the selector switch is on 
"four -channel" but an ordinary two - 
channel disc is played? The muting 
circuit will prevent any signals from 
going through the demodulator and 
to the front. 

New CD -4 Discs 
One of the first RCA CD -4 records 

was "The Fantastic Philadelphians," 
featuring the Philadelphia Orchestra 
with Eugene Ormandy. This had a 
reduced playing time and the original 
pressing was somewhat noisy. Volume 2 
(ARD 1-0017) was a big improvement; it 
included Smetana's Dance of the Come- 
dians, Ponchielli's Dance of the Hours, 
de Falla's Ritual Fire Dance, and 
Brahms' Hungarian Dance No. 3. Rear 
channels carry mostly ambience and 
reverberation. The overall sound is 
spacious with good balance. The next 
record to appear was quite a contrast: 
"Stolen Goods" presented Ken Howard 
and Alan Blaikley with Dr. Teleny's 
Incredible Plugged -In Orchestra, playing 
Gems Lifted From the Masters. The 
gems included Rhapsody from Hunger. 
Johann Sebastian Rock, and Wolfgang 
Wigs Out. The titles give you some idea 
of the kind of record this is! Some of 
it is good fun; some is-well-painful ... 
The recording itself is good with full 
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use of the four channels. The number 
is ARDI -0015. 

Henry Mancini has made two excel- 
lent CD -4 records. They are "Mancini 
Salutes Sousa" (APD 1-0013) and "Brass 
Ivory, and Strings" (APD1-0098). The 
former is played by an orchestra con- 
sisting of "The cream of Hollywood's 
musicians"-at least that's what the 
label says. They are certainly first-class 
players and Mancini leads them through 
old warhorses like Semper Fidelis and 
El Capitan with great enthusiasm. Sound 
is very clean with a good impression of 
movement. There's even an airplane 
flying overhead during a march past! 
The second record is more sedate, with 
Love Theme from Laura, Theme from 
Doc, and I Can't Get Started "Doc" 
is Doc Severinson, who plays his famous 
trumpet. 

Danny Davis and the Nashville 
Brass playing Travelin' presents a good 
example of the clean sound possible 
with CD -4 (APD 1-0034). Good separa- 
tion and not too gimmicky. Another 
nice recording is called "Carolyn 
Hester" (APDI-0086). Carolyn has a 
pleasing voice but unfortunately it was 
spread too wide, and it was difficult to 
know where the singer was supposed to 
be! 

Now for a set of three JVC records 
which should soon be available here. 
They are the Beethoven Symphonies 3, 

5 and 6, and the orchestra is the Leipsig 
Gewandhaus under Kurt Masur. The 
Pastoral includes the Egmont overture 
and Coriolan is paired with the 5th. In 
general, the sound is spacious with good 
definition, but occasionally I was too 
conscious that there are four separate 
sound sources. Very disconcerting. 

BEETHOVEN 
SYNEONIE NR3 ES-DUR "ERDICH O05 

Summing Up 

In terms of absolute fidelity, there is 

no doubt that the present CD -4 disc has 
come a long way. The original releases 
were cut at one-third playing speed but 
recently the speed has been increased 
to one-half and further advances in 
cutter heads will enable them to operate 
up to 50 kHz at full speed. At the 
moment, or so it seems to me, much has 
to be learned about recording tech- 
niques, so as to take full advantage of 
the four -channel medium in the musical 
sense. Channel separations of 20 dB or 
more are not needed for classical music 
-in fact, they are undesirable. On the 
other hand, having four separate chan- 
nels gives much more scope to the 
composer of contemporary music. 

Electronic music can take on a new 
dimension and the CD -4 system can 
give the effect of movement not pos- 
sible with matrix systems. However, 
there are still disadvantages-it is not 
possible to broadcast CD -4 records and 
then there is the question of compati- 
bility with ordinary two -channel records. 
They can be played through a matrix 
decoder to get surround sound; a CD -4 
decoder does nothing for them. No one 
wants to feel that their collection of 
records is obsolete! Furthermore, most 
of the quadraphonic records available 
are CBS SQ or Sansui matrix so it looks 
as if both systems will live side by side 
for some time to come. Many of the 
new receivers, in fact, will have both 
CD -4 discriminators and SQ decoders 
built in. Such is progress! 
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Fig. 2-Block diagram of CD -4 demodulator. 
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Realistic Model QTA-790 4-Channel/Stereo AM -FM 
Receiver With Remote Control 

MANUFACTURER'S SPECIFICATIONS 
FM TUNER SECTION. IHF Sensitivity. 2.0 µV. S/N Ratio: 
60 dB. THD (Mono): 0.3%. Selectivity: 55 dB. Capture 
Ratio: 1.5 dB. Image Rejection: 78dB. Stereo FM Separa- 
tion: 35 dB. 
AM TUNER SECTION. IHF Sensitivity: 7µV. Selectivity: 23 
dB. S/N Ratio: 50 dB. Image Rejection: 45 dB. 
AMPLIFIER SECTION. Power Output: 36 watts/channel, 8 
ohm loads. Rated THD: 1.0%. Power Bandwidth: 18 Hz to 
45,000 Hz. Frequency Response: 20 Hz to 30,000 Hz (No 
tolerance given). Input Impedance, Phono, Aux, Tape: 50 K 

ohms. Input Sensitivity: Phono, High: 5.0 mV; Low: 2.5 mV. 
Aux: 200 mV; Tape: Adjustable from 0.2 to 2.0 volts. Tone 
Control Range: Bass: ± 12 dB @ 100 Hz; Treble: ± 12 dB 
@ 10,000 Hz; Mid -Range: ±dB @ 1500 Hz. 
GENERAL SPECIFICATIONS. Power Requirements: 120 V, 
a.c., 60 Hz (40 to 400 W. Max). Dimensions:183/a in. w. x 

51/2 in. h. x 18 in. d. Retail Price: $598.00 including wood 
cabinet and separate remote control unit. 

The roster of four -channel receivers keeps growing, and 
this Realistic Model (produced for and sold by the Radio 
Shack stores around the country) does offer a great deal for 
its price. We are a bit distressed, however, by some of the 
verbiage employed by this company in promoting their product 
-as reflected in their advertising literature and in the owner's 
manual that comes with this basically fine product. The manual 
notes that they do not rely "on the usual confusing array of 
Manufacturer's Specifications, most of which are, sad to 
say, irresponsible," but then, on the very next page, they list 
quite an impressive array of their own "manufacturer's 
specifications" and include a power output spec of "280 watts 
total ± 1 dB"! Come, now, gentlemen, you've got a good re 

ceiver here that produces an honest 35 watts per channel of 
continuous audio power with all four channels going at once 
-and that totals 140 good clean watts (against the 144 you 
claim for the "continuous" power rating) of power. If you 
really believe that most published specs are "misleading" and 
shouldn't be relied upon, how about dropping that misleading 
" 1 dB," as most of your competitors have done! 

The QTA-790 is a handsomely designed big receiver, as can 
be seen in the front panel photo. The panel itself is made of a 
single solid casting, with a blackout plastic insert at the top, a 
brushed -gold aluminum panel below, and polished gold - 
colored framing around the entire perimeter. The blacked out 
portion contains a signal -strength meter, a dial scale for AM 
and FM frequencies, a softly illuminated dial pointer and five 
small vertically calibrated dials which are used to pre -select 
favorite FM stations by means of combination rotate/push 
buttons located directly below the five dials. Below the dial 
scale, but still in the black portion of the panel, are power 
ON/OFF pushbutton, SPEAKER A/ SPEAKER B buttons, tape moni- 
tor button, MONO/STEREO selector button, filter buttons (HIGH 
and Low), mute ON/OFF button, an AFC ON/OFF button, a 
loudness control ON/OFF button, and a manual tune and "re- 
mote" button. The lower portion of the panel includes dual 
headphone jacks (for four -channel headphone connection), 
dual concentric clutch -type bass, treble and mid -range tone 
controls, a mode switch for selecting STEREO (front channels 
only), SQ MATRIX (for SQ or other types of matrix recordings 
and FM broadcasts) STEREO ALL (two -channel material fed to 
front and rear speakers) and Aux 4 (discrete four -channel 
inputs such as tape or the outputs of a "discrete" Quadradisc 
demodulator). A separate volume contról for these Aux 4 
inputs is provided and works independently from the master 
volume control located further to the right. Three slide -controls 
provide all the "balancing" facilities one would need in a four - 
channel setup. The two horizontally sliding controls provide 
left -right balance for either front or rear channels, while 
the vertical sliding control balances front levels against rear- 
rather a nice arrangement for that. The program selector comes 
next, offering positions for AM, FM, PHONO and Aux. The 
Aux position offered here is an additional stereo Aux posi- 
tion over and above the four -channel Aux inputs previously 
mentioned. The master volume control comes next, followed 
by a tuning knob which is not flywheel coupled for reasons 
which will become clear in a moment. 

At the upper right of the panel is a small concave depression 
covered with fine metallic grill material. This permits super- 
sonic tones from the remote control unit to impinge upon the 
rear -mounted transducer (microphone) which is connected 
to the "remote control receiver" to be discussed later. 

The rear panel, shown pictorially in Fig. I, has almost as 
many interesting features as the impressive front panel. There 
are two -channel phono and aux inputs, with a slide switch to 
select high and low sensitivities for different types of phono 
cartridges. There are the four "discrete" aux inputs for four - 
channel program sources from tape, as mentioned. In addition 
to the usual "tape out" and "tape in" pairs of jacks, there is a 
pair called "dub out" which permit recording from one tape 
recorder to another or recording from a program source 
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selected within the receiver (AM, FM or phono or aux) onto 
two tape recorders simultaneously. The tape playback input 
jacks have an input level control associated with them, to 
compensate for the widely differing line output levels which 
exist between commercially available reel-to-reel, 8 -track 
and cassette machines these days. Screw terminals are provided 
for external AM antenna, 300 ohm or 75 ohm FM antennas. 
The line cord of the QTA-790 is equipped with a metal clamp 
which acts as a small capacitor if connected to the _FM antenna 
center terminal, thus utilizing the length of the line cord (plus 
who knows how many unmatched yards of house wiring) as 
an "FM Antenna." We promptly disconnected this clamp and 
connected a legitimate antenna for our listening tests after 
measurements were completed. Speaker terminals for up to 
eight speakers (two full sets of quadraphonic systems) are 
of the very practical and easy -to -use "piano key" type which, 
when depressed, disclose a small hole into which the stripped 
ends of your speaker wires are simply inserted. Letting go of 
the "keys" clamps the wires firmly in place and, if you don't 
strip away too much insulation, this arrangement absolutely 
precludes the possibility of speaker cable shorts. (If you do 
strip away too much insulation, just snip off the exposed 
copper wire to about 1/a inch of length and the system works 
perfectly.) Just in case you happen to own speakers equipped 
with pin -plug connectors, four jacks, paralleling the "A 
Speaker" terminals are also provided below the speaker 
terminals. Two unswitched convenience a.c. receptacles and a 
holder for 3 ampere fuses complete the back -panel layout. 

Considering the enormous amount of circuitry contained in 
the QTA-790 receiver, the chassis layout is neat and very 
well laid out. 

There are 12 separate modules used to make up the cir- 
cuitry of this receiver, some of which can be seen in the photo 
of Fig. 2. The FM front-end, manufactured by Alps, is about 
the smallest we have seen, largely because it does not contain 
a variable capacitor. All FM tuning is accomplished electron- 
ically, by applying well regulated d.c. voltages to varactor 
diodes. Each of the station pre-sets referred to earlier is, there- 
fore, actually nothing more than a multi -turn potentiometer 
which "picks off" a selected amount of d.c. voltage and "tunes" 
the front-end to the desired frequency. Even the manual tuning 
knob is simply geared down to a single turn potentiometer 
which "scans" voltages required to tune from 88 MHz to 108 
MHz, and therefore no flywheel was used in the arrangement. 

The small front-end is mounted directly on a large "tuner 
board" module which includes a two -gang AM variable 
capacitor and a minimal amount of AM circuitry. The FM i.f. 
section is quite elaborate, however, and includes a permanently 
tuned ceramic filter, three interstage transformers, three tran- 
sistors, an integrated circuit, and a conventional ratio -detector 
circuit. The FM stereo circuitry is also contained on this module 
and utilizes a 4 -diode bridge in its time -division demodulation 
circuit. The SQ decoder board is of interest in that it utilizes 
a total of 15 transistors to accomplish the necessary phase - 
shifting, summing, and decoding required in the SQ system. The 
phono pre amp module contains four transistors, two per each 
channel of equalization and preamplification. Two channels 
of power amplification are mounted on each of two power 
output modules, attached to fairly massive, sturdily mounted 
heat sinks, each of which houses four 2SC 1 111 power output 
silicon transistors in TO -3 housings. Other modules examined 
include a separate tone -control module (four two -transistor 
negative -feedback Baxandall circuits), a power supply module, 
a remote control receiver module (no less than 21 transistors 
required on this one), a pre-set remote control module (ten 
more transistors, 3 IC's and five relay -switches) plus several 
other minor modules for voltage amplification, dial pointer 
illumination, and circuit protection. In all, we counted no less 

than 103 transistors, not including the two used in the separate 
remote control hand-held unit. 

Laboratory Measurements 
Important monophonic performance characteristics are 

plotted in Fig. 3. IHF sensitivity turned out to be 1.7 µV, quite 
a bit better than the nominal 2.0 µV claimed by the manu- 
facturer. More important, 50 dB of SN was attained with a 
mere 3 µV of signal input, an extremely impressive figure. 
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Ultimate S/N was 67 dB, achieved for all input levels above 
50 µV, and again, much better than the 60 dB claimed for the 
FM section. THD in mono reached an incredibly low 0.1% 
for 100% modulation. This is as low as we have ever measured 
and corresponds to the guarantee provided for our excellent 
Sound Technology FM Stereo Generator. The manufacturer 
only claims 0.3% for this specification and possibly they have 
no way to measure the low figure actually realized by the re- 
ceiver. A complete plot of THD versus frequency is shown in 
Fig. 4. Although mono THD does rise a bit at the extremes of 
the audio range, it remains comfortably below 1.0% to 10 kHz 
and reaches no higher than 0.5% at the low end of the audio 
spectrum. However, in stereo mode the THD is not as good, 
hovering at about 1.5% at mid -band and low frequencies and 
climbing above the 2% mark for frequencies above 5 kHz. 
The distortion content at these high frequencies was both 
harmonic and "beat frequency" in nature, with the latter 
contribution rising as higher frequencies were tested. Under 
music listening conditions, this "beat" contribution is less 
offensive than the purely harmonic contribution and, therefore, 
the amount measured at 10 kHz, for example, is not nearly 
as "audible" a distortion as you might suppose. 

Stereo separation at low and mid frequencies was 40 dB, 
much better than the 35 dB claimed, decreasing to about 25 
dB at 10 kHz. Both left and right channels behaved similarly 
in this respect, and so only the right output is plotted in 
Fig. 4 for separation characteristics. 

By our measurements, the QTA-790 is capable of producing 
35 watts per channel at a THD of 1% or less, measured at 
1000 Hz. These measurements were made with all four chan- 
nels driven to full output, and is certainly close enough to the 
36 watts claimed by the manufacturer-since one meter needle 

"pointer width" would account for such a small difference. 
THD versus power output is plotted in Fig 5, and for all power 
levels below 25 watts or so, THD hovers around a very low 
0.1%. IM distortion, also shown in Fig. 5, is about 0.2% for 
all power levels below 20 watts and reaches 1% for an output 
of about 28 watts per channel. At 32 watts per channel, IM 
reached 3.0%. 

Although the manufacturer makes no claims for wattage 
output capability at the extremes of the audible frequency 
range, it is clear from Fig. 6 that the 35 watt power figure is a 
mid -band capability. At half rated power, the THD remained 
below 0.5% across the entire audio band, while at 1 watt 
nominal listening levels, the 0.1% or better figure applied 
across the entire audio spectrum. 

Power bandwidth, shown plotted in Fig. 7, turned out to be 
from 18 Hz to 45 kHz, exactly as claimed. 

Other data relating to both r.f. and audio performance 
were taken, though not specifically plotted in graph form. 
These include a capture ratio of 1.5 dB as claimed, selectivity 
of 58 dB (somewhat better than claimed), and confirmation of 
the various input sensitivity specifications stated by the manu- 
facturer. 

Phono hum level, though not stated by the manufacturer, is 
one specification they should have been proud to publish. It 
measured 68 dB below rated input signal in the "high" sensi- 
tivity position and 72 dB in the "low" setting. Aux hum for 
rated output with rated inout was about 75 dB, while amplifier 
residual hum (volume at minimum) measured about 80 dB. 

Other preamp-control characteristics are plotted in Fig. 8. 
These include plots of the three tone controls. Of particular 
interest is the range of the "mid -range" control, that third 
(Continued on page 51) 
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The sound of Martin Speakers can be as quiet anC ir- 

resistible as the gentle meeting of sand and surf. 
vibrant and deepThroated as the roar of thunder in the 
summer sky. 
Martin Speakers, for people who are attuned to the ir- 
resistible sounds of the aucible universe. 

MARTIN SPEAKER SYSTEMS A DIVISION OF EASTMAN SOUND MANUFACTURING CO., INC. 
Harmony Road and Route 295 Malin Speakers from $44.50 to 5350.00 
Mickleton, New Jersey A new standard of performance built 
08056 Check No. 10 of Meader Service Card by people who listen." 
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(Continued from page 44) 
control lately being added by several receiver and amplifier 
manufacturers. It acts much like a "presence" control, empha- 
sizing voice frequencies and, while we feel that in the case 
of the QTA-790 its mid -point of action is a bit high in fre- 
quency (it centered at about 1500 Hz), it is most effective 
in use and well worth having. Loudness, high and low filter 
action were typical (filters had a slope of 6 dB per octave), 
and the designers of this equipment chose to include a moderate 
amount of treble emphasis in their loudness circuit, as well 
as the usual bass -lift with decreasing volume settings. 

Remote Control Unit 
Before commenting upon our listening experience with the 

QTA-790, a brief description of the included remote control 
unit would be appropriate. When first confronted with this 
"extra" we presumed that it would perform the same "station 
scanning" function performed by other "remote control" 
units we had seen. Well, it does select stations, but only those 
you've selected on the five pre-set dials, and actually, that's 
relly quite sufficient. What we really had hoped for in a re- 
mote control unit was a means of controlling volume level. 
Sure enough, this one has it. In addition to the station selector 
button (which, when pushed, successively chooses pre-sets 
one through five), there is an "up" button and a "down" 
button. When these are pushed, the entire volume control on 
the receiver actually rotates clockwise or counterclockwise- 
slow enough for you to "zero in" on just the volume level you 
want. A geared -down miniature motor is actually coupled to 
the volume control shaft within the receiver and the motor 
is actuated by part of the 21 -transistor "remote control module" 
we mentioned earlier. 

A schematic of the hand-held "transmitter section," which 
is powered by a standard 9 -volt "transistor" battery, is shown 
in Fig. 9 and, as you can see, the three switches or buttons 
simply actuate an ultra -sonic oscillator at three predetermined 
frequencies. The output of the electronics drives a transducer 
(think of it as a super -super -tweeter, if you like), whose sonic 
energy is picked up by the "microphone" transducer mounted 
on the front panel of the receiver. Sounds simple, of course, 
but it meant quite a bit of additional electronics in this al- 
ready "full" receiver. All -in -all, the remote feature was very 
well executed, and we used it for nearly a week in our listen- 
ing tests and neither it, nor the receiver, ever "did the wrong 
thing." 

Listening Tests 
Much of our listening with this receiver was devoted to 

SQ encoded records, since this is, after all, a four -channel 
receiver. SQ decoding was fine, but of course only the basic 
SQ matrix decoding is used, with no "logic circuitry" provided. 
As is true with all previously SQ products tested, effective 
four -channel spatial distribution under these circumstances is 
highly dependent upon proper listener position. 

In our opinion, the SQ matrix is not particularly effective in 
"synthesizing" four -channel effects from older two -channel 
discs, though of course some ambience is recovered in this 
format. We would have preferred to see a second "matrix" 
position available for such playing, as well as for more 
effective reproduction of other matrix -type discs such as QS 
or "regular matrix." 

The muting circuitry of the FM section is set to about 7 

microvolts threshold, which in itself is not an unwise choice. 
However, the transistion from mute to non -mute is not quite 
instantaneous and, in listening to FM, we were able to en- 
counter situations that were "borderline" and tended to "con- 

4.OmA 

' :; é lí 1 
Qq2 

Si: UP 
S2: DOWN 

S3: SELECTOR 

LQq' J 

Fig. 9-Schematic diagram of battery -powered remote con- 
trol unit. 

fuse the muting circuit." Disabling the mute button corrected 
these few situations, however. Stereo threshold, on the other 
hand, is set at about 5 µV, and is quite positive in its action. 
Signals below that input level would not be satisfactory if 
heard in stereo, and the action is automatic in restoring mono 
reception under those circumstances. 

FM mono performance was without any flaws, but we were 
slightly conscious of distortion when listening to stereo FM 
stations. Frequency calibration was a bit off (about 500 kHz 
at the low end, about 150 kHz at the high end) on the unit we 
tested, but t:iis could no doubt be easily corrected by more 
careful alignment of the electronic voltage -tuning circuitry. 
Sensitivity was excellent not only at mid -band, but at all 
points on the FM dial, as evidenced by the 54 signals we 
were able to pick up with our stationary outdoor Yagi antenna 
directed towards New York City some 20 miles away. 

We found that amplifier power capability was adequate for 
driving our low -efficiency, air -suspension speaker systems to 
loud listening levels, but at really ear -shattering levels, bass 
overload was detected on some passages of rock recordings we 
used for our auditioning. Unless you are equipped for four - 
channel sound (and have four speakers in your listening room), 
stereo operation of this receiver limits its use to two of its four 
35 watt channels. On the other hand, if you do have four 
speakers in your room but choose the STEREO ALL position of 
the mode switch, that effectively adds 6 dB of sound -pressure 
level to your overall sound, even when stereo program sources 
are used. Certainly, if four -channel material is used (either 
matrix or discrete), 36 watts per channel times four seemed to 
us like more than enough for our "average" size living room 
(14 x 19 feet). 

Certainly, the complexity possible in a four -channel re- 
ceiver goes beyond that designed into this Realistic Model 
QTA-790. On the other hand, so do some of the prices for 
these four -channel all -in -ones. All things considered, at $598.00 
this receiver manages to provide many of the goodies the 
budding four -channel enthusiast is likely to look for-and 
is likely to be able to afford. -Leonard Feldman 
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The Bozak Sonora Loudspeaker System 

MANUFACTURER'S SPECIFICATIONS: 
System Type: Two way, totally enclosed. System com- 
ponents: 8 -in. bass, 2'/2 -in. cone tweeter. Crossover fre- 
quency: 1800 Hz. Frequency response: 45 to 20 kHz. 
Recommended amplifier power: 10 watts (min.). Nominal 
Impedance: 8 ohms. Dimensions: 113/4 x 201/4 x 10 inches 
deep. Price: $94.50. 

The name Bozak has always been associated with big sound, 
large domestic systems or high power speakers for public 
address. However, they do make bookshelf systems and a few 
months ago announced the Sonora which is a small system 
costing less than $100. It employs an 8 -in. bass unit with a 
21/2 -in. cone tweeter-both having metal cones. The HF unit is 
mounted behind the baffle board which is chamfered to form 
a kind of horn. Crossover is about 2 kHz and no level 
control is provided. The system is a tube -vented reflex and 
the resonance measured 89 Hz. Cabinet finish is walnut and 
the grille is detachable. 

Measurements 
Figure 1 shows the response measured with one-third octave 

pink noise. A was taken on-axis, B at 60 degrees off -axis, and 
C is an average of five positions. Tone -burst responses at 100, 

Fig. 2-Tone-burst response. A is 100 Hz; B, 500 Hz; and 
C, 5000 Hz. 
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Fig. 3-Impedance characteristics. 
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500, and 5000 Hz are shown in Fig. 2. The impedance char- 
acteristics are given in Fig. 3 and it will be seen that the lowest 
point is around 7 ohms. Low frequency THD and some SPL 
figures are shown in Fig. 4. Power outputs were 5 and 10 watts. 
The Sonora could handle 24 watts continuous power at 40 Hz 
without distress and 45 watts at 100 Hz. White noise tests 
showed a slight "boxy" coloration. 

Listening Tests 
Efficiency of the Sonora is somewhat above average and a 

genuine 10 to 15 watts per channel will be adequate to pro- 
duce a room -filling sound. The receiver actually used for most 
of the tests was a Pioneer 424, which is an inexpensive model 
costing less than $200. This receiver has the advantage of a 
speaker switch, thus enabling quick comparisons to be made. 
The first impression of the Sonora was a smooth sound, but 
a big sound typical of a much larger system. The extreme bass 
was missing, of course, and the high frequency response 
seemed just a little attenuated. On the other hand, it was free 
from spurious presence peaks and consequently quite easy to 
listen to. If you are looking for a good system in the $100 class, 
put the Bozak on your list. 
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A was taken on axis, B at 60 degrees off -axis and C is an 
average of 5 positions. 
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Fig. 4-Low frequency THD and some SPL figures. 
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WE'RE 
STILLTHE 

ONLY ONES 
WHO ARE FIRST 

WITH IT 
And we're still the ones with the best square wave response because of it. Twin -power, in receivers by Harman/Kardon. 

Harman/Kardon Inc.. 55 Ames Court, Plainvie. N.Y. 11803, U.S.A. Also available in Canada. 
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Technics by Panasonic Quadraphonic Tape Recorder 
Model RS-740US 

Manufacturer's Specifications 
Tracks; 4, quadraphonic. Speeds: 33/4 and 7'/2 ips. Frequency 
Response: 30 to 23,000 Hz at 71/2 ips; 30 to 20,000 3 dB. 
Wow and Flutter: Less than 0.1% at 7Y2 ips; less than 0.13% 
at 33/4 ips. Inputs: Mic, -65 dB (4 circuits) 5k to 20k ohms 
impedance; line, -30 dB, 220k ohms impedance. Output: 
Line, 10.000 ohms impedance; headphones, 8 ohms. Dimen- 
sions: 163/4 in. W. x 153/4 in. H. x 8 in. D. Price: $449.95. 

r 
Fig. 1-Showing the underneath view. 

a 

The RS-740US is a quadraphonic tape deck having a good 
all-round performance for its modest price of $449.95. It is 

one of the first products to be designated Technics by Pana- 
sonic, a name designating top quality equipment for the audio- 
phile. The first thing that strikes the eye is the neat row of 
six knobs at the bottom. Reading from the left, the first pair 
are dual -concentric types controlling the input signal. The next 
pair are also dual concentric and they control the output. The 
third pair are labelled "separation," and they can blend the 
front and rear channels. If both are turned to maximum, then 
the front and back pairs form a double two -channel. To the right 
are two headphone sockets, and at the extreme left are four 
microphone input sockets. Above these are the record switches 
and the usual digital counter. To the right of the meters are the 
tape selector and the equalizer switches. The tape selector 
enables either normal or low -noise tape to be used, and the 
equalizer switch has to be used in conjunction with the two - 
position speed selector switch which is located at the top, 
between the two reels. 

The large knob above the tape selector is the function lever 
and it controls the playback, record, fast -forward, reverse, 
pause, and stop functions. To the right is the push button 
ON/OFF switch. In a recess on the right hand side of the ma- 
chine is a panel on which the input and output sockets (includ- 
ing DIN) are located. Also on this panel are output sockets for 
'scope monitoring. Figure 1 shows the view underneath, and 
the head assembly is seen in Fig. 2. A single motor is used-a 
four -pole induction type. 

Circuit Details 
The basic design is fairly straightforward, with four record 

and four playback amplifiers. The basic circuit for a playback 
amplifier is shown in Fig. 3. R, forms a d.c. stabilizing loop 
between the emitter of T, to the base of T,. The capacitor 
C, prevents a.c. feedback. The network VR,, VR,, C,, C,, and 
R, form a frequency -selective, negative -feedback loop for 
equalization. The next two stages, T, and T., both have current 
feedback in the emitter circuit (C5 is only 0.01 µF), and the line 
and scope outputs are taken from the collector of T,. T5 is 
an emitter -follower feeding the VU meter and headphone 
transformer. 

A total of 36 transistors are used-plus two in the push-pull 
bias oscillator and another in the stabilized power supply. 

Measurements 
Figure 4 shows the record replay response at 71/2 ips; the 

upper solid -line curve was taken at -20 VU and the broken line 
shows the response at 0 VU. Response at 33/4 ips is shown at 

Fig. 2-Head assembly. 
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Fig. 3-Basic circuit of a playback amplifier. 

B for both levels. It will be seen that the 3 dB point is at 24 
kHz at 71/2 ips and 13 kHz for 33/4 ips-very creditable. The re- 
sponse from a standard playback tape is given in Fig. 5. Dis- 
tortion at 0 VU measured 0.8% at 1 kHz and increased to 1.4% 
at +3 dB, as can be seen from Fig. 6. THD versus frequency 
is shown in Fig. 7. Signal-to-noise ratio measured 59 dB re- 
ferred to 0 VU or 63.5 dB referred to the 3% distortion figure. 
Incidentally, the tape used for these tests was Maxell UD, 
but similar results were achieved with TDK SD and BASF 35. 
Wow and flutter is specified as less than 0.10% at 71/2 ips. Our 
measurements came very close with 0.12% at 71/2 ips and 0.14% 
at 33/4 ips. Input sensitivity was 27 mV for 0 VU and the output 
was 500 mV. 

Listening Tests 
For our tests we used the 740 with a Technics by Panasonic 

SA 6800X four -channel receiver and four EPI 100s. We found 
the deck easy to use, and the controls were smooth and posi- 
tive. The monitoring facility is, of course, almost essential for 
the serious recording enthusiast, as is the provision for low - 
noise tapes. In fact, the reason why the overall results were 
better than the specifications might be due to the use of these 
tapes. Be that as it may, a distortion of less than 1% at 0 VU 
with a frequency response only 3 dB down at 24 kHz compares 
very favorably with machines costing much more. And the 740 
is a four -channel deck into the bargain! Quadraphonic sound 
is an exciting field for the enthusiast-there are all kinds of 
recording methods to be tried: spaced mics, co -axial, omni- 
directional, cardioid, and so on. And, don't forget, you can 
play your ordinary two -channel tapes on the 740 as well. 

G. W. T. 
Check No. 109 on Reader Service Card 
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Microstatic MS -1 Add -On Speaker 

Manufacturer's Specifications 
Frequency Response: 3.5 kHz to 30 kHz: 3.5 kHz to 18 kHz 
it 2 dB. Dispersion: 180 degrees. THD: Less than 0.45% 
below 15 kHz, 20 watts input. Nominal Impedance: 16 
ohms. Maximum Power Handling: 60 watts rms. Drivers: 
4. Dimensions: 9 in. W. x 51/4 in. D. x 3 in. H. Finish: Solid 
Walnut. Price: $117.00 per pair. 

There is no doubt that many otherwise good speakers fall 
off in frequency response above 10 kHz or so. Many others 
radiate a narrow beam at high frequencies, thus restricting the 
stereo image, and so the idea of marketing a simple add-on 
unit was born. The Microstatic units have been available for 
some time now and we have received many letters from people 
who have been very staisfied with them. E. T. Canby tested 
them some time ago, and he said, "I can think of more than 
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Fig. 1-Response with the switch in the 3.5 kHz position, 
taken with one-third octave pink noise. A shows the effect of 
the level control, while B was measured at 30 degrees off - 
axis, and C at 60 degrees. 
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Fig. 2-Response with the switch in the 7 kHz position. Taken 
on -axis with level control in three positions. 

one pair of speakers I would like to update with a set of 
Microstatics." However, this is the first opportunity we have 
had to test them ourselves. The system uses four small cone 
speakers, two 11/4 in. and two 11/4 in., mounted in an arc so that 
the dispersion is 180 degrees-not omnidirectional as described 
in one leaflet. There is a choice of crossover points, 3.5 kHz 
and 7 kHz, and a variably level control is provided. Our pair 
was supplied with a switch, possibly so we could demonstrate 
to ourselves the difference which occurs when the unit is 

connected. 

Measurements 
Figure 1 shows the response measured with one-third octave 

pink noise with the switch in the 3.5 kHz crossover position. A 
was taken on -axis with three positions of the level control. B 

was measured at 30 degrees off -axis, and C at 60 degrees. 
Figure 2 shows the response on -axis with the switch in the 7 

kHz position. It will be seen that suitable adjustment of the 
level control will give a response within 2 dB from 2 kHz to 
16 kHz with little variation in radiation pattern. Figure 3 shows 
toneburst characteristics at 5, 10, and 15 kHz and Fig. 4 gives 
the impedance curve. White noise tests showed very low 
coloration. So much, then, for the measurements, except to 
mention that the impedance is high enough not to affect ampli- 
fier loading. 

Listening Tests 
For our listening tests, we assembled a variety of speakers: 

a large Advent, AR 3a, ADC 303ax, Martin Crescendo, and a 
Dyna A-25. The greatest improvement was noticed with the 
A-25. To quote the owner, "It sounds like a $200 speaker!" 
Overenthusiastic? Perhaps, but the overall sound was much 
more airy and spacious. With the A-25, the 3.5 kHz crossover 
was used. The Advent sounded best with the switch in this 
position too, but the ADC 303ax and the AR 3a were better 
with the higher crossover. The AR speaker still did not sound 
like an LST, but the difference in dispersion was noticeable. 
Dispersion with the ADC 303ax and the Martin Crescendo is 
already quite wide, but here again the contribution from the 
Microstatics made a difference. Summing up, the Microstatics 
can be recommended with confidence. They are not particu- 
larly cheap but they do what they are supposed to do: what 
else can we say? T.A., G.W.T. 
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Fig. 3-Toneburst response. A is at 5 kHz, B at 10 kHz, and 
C at 15 kHz. 
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Tandberg tops Tandberg three ways 
With the new 9000X 3 -motor tape deck, 

the new 3300X medium -price deck. 
And the new TCD-300 stereo cassette deck. 

At Tandberg we aim for just one level of quality ... the highest. Now we've topped ourselves. 
With three new tape machines unmatched in sound and specifications. 

Our new top -of -the -line is the three motor 9000X with the most sophisticated logic control system 
in tape recorder history. 15 integrated circuits do the work of almost 700 transistors to assure flaw- 
less, fingertip operation and proper sequential functions. True one hand tape threading. 

And a rugged new remote controllable transport, with servo brakes, tape tension 
arms for maximum stability and gentle tape handling. 

We have even improved our unexcelled Crossfield recording 
technique, that provides startlingly true full frequency response 
and noise free recording at 33/4 ips. In fact, the 9000X is limited 
only by the quality of tape you record with. Linear motion input/ 
output potentiometers, sound on sound, echo, mono mixing, 
monitoring, front panel 8 ohm headphone output. 

The 9000X is a professional 
quality machine for home use. 
Just $649.50 

Tandberg's brilliant new 3300X 
will set a new standard of excel- 
lence in the medium price field. 
A slightly less sophisticated ver- 
sion of the 9000X, it features a 

rugged new transport, with im- 
proved Tandberg Crossfield re- 
cording. Its record/playback re- 

sponse and signal/noise ratio are better at 33/4 ips than most other 
recorders at twice the price and at twice the speed. The 3300X 
features easy to use illuminated peak reading meters to eliminate 
guesswork, slide potentiometers, echo, sound on sound, mixing, 
front panel headphone jack and monitoring facilities with photo- 
electric end -stop. All for just $399.90 

And now-the world's first three motor, dual capstan, ferrite 
head,Dolbyized*cassette recording deck -The Tandberg TCD-300. 

That's right-three motors. One precise hysteresis 
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synchronous drive motor for constant tape speed. 
Two D.C. reel motors which let you wind or rewind 
a C-60 in 40 seconds. Dual capstans to provide maxi- 
mum stability and minimum wow and flutter-even 
with poor cassette tapes. Dolby*, CrO2 tape 
switches to optimize performance and produce 
an incredible 63 dB s/ n ratio. Real head room to 
minimize distortion. 

Dual Peak Reading meters, electronic push 
button control, servo -controlled wind, rewind and 

autostop, built in micro- 
phone preamplifiers, and a recording/ playback quality equal to many 
reel-to-reel recorders. 

At last a true music fidelity cassette recorder. Sound exciting? You bet, and 
only $399.90. 

So there you have them-a Tandberg trio of newsmakers. And they're 
made the only way we know how...better. 

*DOLBY is a registered trademark of DOLBY LABORATORIES, INC. 

TANDBERG 
We're our only competitor. 

TANDBERG OF AMERICA, 8 THIRD AVENUE, PELHAM, NEW YORK 10803 
A. Allen Pringle Ltd., Ontario, Canada 
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Classical Record Reviews 
Edward 
Tatnall 
Canby 

E. Power Biggs -24 Historic Organs 
in 8 Countries Covering 7 Centuries 
of Music by 24 Composers. Columbia 
MG 31207, 2 discs, stereo, $ 1 1.98. 

This excellent set of two discs high- 
lights the reissue technique in its most 
useful and constructive area, not a 
straight repeat issue nor, yet again, a 
mere cursory sampling but an important 
stage in between. Mr. Biggs' travels 
with CBS technicians and recorders 
brought back material for a long series 
of LPs, generally each one devoted to 
the organs of one European country- 
Spain, Italy, Germany, France, or to a 
composer-organ music by Haydn or 
Mozart or Handel. It was, and is, a 
pleasure to delve so deeply (relatively 
speaking) into the instrumental styles of 
each of these particular elements; we 
can always profit from detailed exa- 
mination. On the other hand, a sampl- 
ing of a sort from the total output would 
surely have a place, too. 

This one is commendably inclusive. 
That is-each face of the two records 
is devoted to one major area, except the 
last, which covers Spain and Italy plus 
music by Mozart and Haydn. (There 
was, of course, proportionately less 
major organ activity in these areas-or 
Mr. Biggs thought it less important in 
terms of his available recorded ma- 
terial.) 

I liked the single-minded approach 
for each side, which made it easy to 
follow the drift of things without too 
frequent consulting of the notes. I 
enjoyed again many of the memorable 
recordings, the superb sounds of the old 
Dutch organs and the North German, 
the blatty foghorn effects of those 
curious Spanish "trumpet" pipes, the 
conservative sound of the Oldest Organ, 
at Sion in Switzerland. Musicálly, the 
very top highlight in the album is that 
incredibly great and late Mozart Organ 
Fantasia K. 608, one of his last and 
most profound works, with all of Bach, 
and Beethoven too, in its furious; des- 

perately changing harmonies. I played 
it three times over, and could not 
leave it. 

Performances: B + Sound: B +. 

Martin Berenbaum. (Hayden, Hum- 
mel Trumpet Concerti, Torelli: 
Sonata A Cinque No. 7, Albinoni 
Concerto "Saint Marc" ) With the 
English Chamber Orch., Johannes 
Somary. Vanguard VCS 10098 stereo 
$ 5.98; VSO. 30012 SQ quadr $ 6.98. 

Martin Berinbaum is a purely Amer- 
ican musical product, a superb trum- 
peter whose sound very clearly re- 
flects his background. How? Not 
easy to describe (and he uses more 
than one trumpet here), but there is 
that rich American fruitiness of tone, 
a trace of vibrato, a solistic emphasis. 
No great criticism! Other players 
hereabouts merely sound like trum- 
peters-playing some music or other. 
Birenbaum's technique is outstanding, 
but so is his genuine attention to the 
music and its sense, which makes 
all the difference for those of us who 
listen to music first and trumpets 
second. 

The ultra -familiar Haydn is at its 
genial best and-wonder of wonders- 
the cadenzas don't take up half the 
record. Thanks, Mr. B! The really 
novel item, however, is the big Hum- 
mel Concerto, a work midway between 
the late Haydn and Beethoven styles, 
with a very considerable appeal. It's 
always good to hear from the also-rans, 
the near -greats who surrounded the 
top giants, Beethoven, Mozart and so 
on-and were forgotten. In their day, 
they were vital to music and a Beetho- 
ven, Mozart and so on-and were for- 
gotten. In their day, they were vital 
to music and a Beethoven could not 
have existed without the comple- 
mentary Hummels, Spohrs, Dusseks, 
Clementis and Fields. 

The two short Baroque pieces are 
in harmonious contrast, a five -voiced 
Sonata by the excellent Torelli ("A 
Cinque") and a transcribed violin 
work by Albinoni. Johannes Somary 
is by now a seasoned and lucid con- 
ductor of Baroque and classic orches- 
tral music. His leadership, I'd say, has 
a good deal to do with the good styl- 
ing of these performances. 
Performances: A- Sound: B+ 

P.S. The two parallel releases of this 
trumpet recording, in stereo and in SQ 
quadraphonic, gave me my first chance 
to AB the two types of release via 
full SQ-with-logic decoding. Maybe 
I'm a cynic, but I didn't expect too 
much difference. A dollar's worth? 

Understand, of course, that I play 
all my records, quadraphonic or regular 
stereo, via four speakers. Have been 
for a couple of years. I have found 
that the simpler non -logic or "plain" 
SQ decoding (found in lower -cost 
equipment items) does a splendid 
job on standard stereo discs, preserving 
the frontal stereo as claimed, spreading 
out the sound via the extra channels 
in a smoothly symmetrical fashion, very 
musical. 

The same standard stereo sound via 
SQ-with-logic tends towards more var- 
iable randomness, as the logic cir- 
cuits grasp for clues as to how to 
act-and find only happenstance. 
(The normal recording has no specific 
SQ encoded message, but contains a 
lot of random triggering information.) 
On logic SQ, the standard stereo sound 
seems to wave gently in the breeze, 
so to speak. Curious effect, gentle 
and not at all unpleasant. A kind of 
slow sonic rippling, here and there. 

By itself, then, the trumpet recording 
in standard stereo played very well 
via SQ with logic. Entirely satis- 
factory, in spite of the mild image 
shifting as the logic circuits worked 
away at random clues. But when I 

58 AUDIO JULY 1973 



anything II could do ifi can do better! 

Several years ago, we decided that our next challenge would 
be to go beyond the best there was. Our computers told us 
we had taken the existing cartridge structure and stylus as- 
sembly of the V-15 Type II Improved as far as we could, 
and that hereafter, any improvement in one performance 
parameter would be at the expense of performance in some 
other parameter. 

Therefore, over the past several years, a wholly new lami- 
nated cartridge structure has been developed, as was an 
entirely new stylus assembly with a 25% reduction in effec- 

rim 

tive stylus mass! These developments have resulted in opti- 
mum trackability at light tracking forces (3/4-11/4 grams), a 
truly flat, unaccented frequency response, and more ex- 
tended dynamic range than was possible even with the 
Type II Improved, without sacrificing output level! 

If you like its sound today, you will like it even more as 
time goes on. In fact, to go back to any other cartridge after 
living with the Type III for a short while is simply unthink- 
able, so notable is its neutral, uncolored sound. You must 
hear it. $72.50. 

INTRODUCING THE NEW 

V-15 TYPE III 
Super -Track "Plus" Phono Cartridge 

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

Check No. 32 on Reader Service Card 
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put on the same music in the SQ 
quadraphonic version, the sound in- 
stantly smoothed out, the ripples 
ceased, the space grew larger and less 
watery, the music was clarified, keener 
simpler, more incisive in effect. Yes- 
that dollar makes a difference. 

Curious side -observation: the stan- 
dard stereo had a heavier, tubbier 
bass than the SQ. I like the SQ bass 
better. 

Single Mic Technique 
The Kubelik Legacy. Chicago Sym- 
phony Orchestra. Vol. I (Moussorgsky, 
Tchaikowsky, Mozart, Smetana); Vol. 
II (Tchaikowsky, Dvorak, Hindemith, 
Bartók). Mercury MG 3-4500/4501 
(3 discs each) mono $17.94 ea. 

Now here is a prize reissue, that 
caught my wandering eye in a trice. 
About time! For years, back in the 
Fifties, Mercury's "Living Presence" 
mono LP releases, done with the dif- 
ficult single-mic technique that is now 
gone forever, were show -stopping 
items at all the shows and standard 
demo stuff for every hi fi living room. 
Who will forget that ringing trumpet 
in "Pictures at an Exhibition"? Here 
it is, large as life, 22 years later. The 
notable Mercury series under Chicago's 
short-term Czech conductor Rafael 
Kubelik, recorded from 1951 to 1953, 
is back on a pleasingly revived Mer- 
cury classical label and the sound is 

as good as anybody then thought, 
the music stands up extremely well to 
the later RCA Chicago recordings 
(among the first in stereo) with a more 
famous conductor, Fritz Reiner. Def- 
initely, these tapes-were they quarter - 
inch full -track, or 35 mm. film size?- 
were sonic state of the art. They are 
clean, beautifully balanced and as 
quiet as Dolby. 

The single-mic technique depended 
on finding the one, critical spot in 
a hall where (a) the instrumental 
balance was ideal and (b) the ambient 
reverb precisely matched the direct 
pickup. Too close-and the sound, as 
Shakespeare put it, was stale and un- 
profitable. Too distant, and all was 
hazy, flat and uninspiring. But at the 
exact point of perfection, one-mic 
music seemed to spring to life. A 
curious phenomenon, almost a reson- 
ance. Mercury got so it could bull's-eye 
in for almost any sort of music. 

True, our tastes today have changed 
and in fact we have found the means, 
via many mics and assorted extra- 
micular aids, to get down a sharper, 
more detailed definition of music 
onto our multi -track tapes. In a way, 
we have sacrificed the warmth and 

simplicity of the older technique just 
try it here-for what could be called a 
higher relief in the sculptural sense, a 
greater density of information. We 
have done this willingly and with im- 
mense success-I am not one who 
longs for the good old days! For it is 
inevitable that a medium which is not 
a concert hall but, mainly, a living 
room, should drift away from the con- 
cert hall itself towards whatever sound 
brings the most music into that living 
room environment. 

But we must recognize the heights 
of achievement along our continuing 
route, admit that there are values and 
objections to any recording technique 
as a matter of course-and keep on 
working. Mercury's one-mic wonders 
are an inspiration, and we can thank 
the new owner, Philips, for bringing 
them back so handsomely. 

Kublik's music, of course, is the 
reason here behind the single mic. He 
was a relatively gentle leader, not the 
fierce disciplinarian that Fritz Reiner 
was well known to be. The Kubelik 
Bartók (Music for Strings, Percussion 
and Celesta) doesn't project the steely 
fury of the Reiner version. (Well, may- 
be this was the Orchestra's first try at 
it.) Kubelik's voltage is lower. The 
Kubelik Tchaikowsky, the Fourth and 
the Sixth, is good because it doesn't 
fray the nerves. Just full-bodied, and 
solid. The famous Moussorgsky 
"Pictures" is even better and more 
solid and was rightly almost played 
to death in our early hi fi years. The 
Mozart (the "Prague" Symphony- 
what else!) is clean and neat and a bit 
old fashioned. Needless to say, the 
Czech composers are the best of all- 
the Dvorak "New World" and, partic- 
ularly, the Smetana duo, Ma Vlast. The 
familiar old Moldau goes rolling along 
in really lovely cascades of sound. 

All hail to the single mic! It sounds 
good even in quadraphonic. 
Performances: B + Sound: A - 

Schumann: Davidsbündlertänze, op.6 
Nachtstücke, op. 23. Claudio Arrau, 
piano. Philips 6500 178 stereo 
$ 6.98. 

Schumann's piano specialty was the 
long, Romantic suite of dance -like and 
song -like movements, often tied to- 
gether by various symbolic themes, 
anagrams of letters and what -not. The 
two characters of Schumann's imagi- 
native personality-split sides, alas, 
for his eventual mental disintegration- 
are often present: the tender, slightly 
sheeplike Eusebius and the florid, flam- 

boyant Florestan, reflected in con- 
trasting musical moods. 

There is, of course, a certain almost 
hysteric rigidity in these never quite 
adult musical forms, full of dogmatic 
repeats, seldom extended beyond a 
child -like confine. And yet, of course 
too, they are beautiful simply because 
Schumann was a first-rate genius at 
musical expression. But for the modern 
performer, they aren't easy. One must 
somehow believe in these early -Roman- 
tic conceits (that's easier today than 
yesterday) and somehow feel a bit 
paranoid or schizoid as well, to pro- 
ject the simple intensity of the music, 
whether the restrained Eusebius or 
the dangerous Florestan, on the very 
edge of hysteria. 

All of which is a prelude to a sur- 
prise for me. I can only say that Arrau, 
for all his celebrity as an elder states- 
man of the piano, has never been a 
favorite of mine (1 have disliked him 
even without knowing who was play- 
ing)-but this time, in this Schumann, 
1 was very much impressed. It is good, 
and specifically at the very highest 
level. This somewhat reserved person, 
on the undemonstrative and shy side 
away from the piano itself, has de- 
cidedly found the answer to the com- 
poser's ultra -difficult keyboard per- 
sonality. He plays impeccably, force- 
fully, yet without exaggeration and, 
somehow, gets across exactly the right 
pitch of intensely serious yet controlled 
emotion, totally direct and disarming, 
Romantic but without a trace of pre- 
tentiousness. That can, indeed, take a 
lifetime to learn. 

There are numerous other Arrau 
Schumann discs, if this one is agree- 
able, including the familiar Carnival, 
Op. 9. Perhaps it was the very un- 
familiarity of the works on the present 
record that made them both easier to 
play and easier in the listening. The 
Arrau repertory on Philips goes far 
beyond Schumann, into Liszt, Beet- 
hoven, the big works with orchestra. 

Performance: A- Sound: B + 

Dvorak: Piano Trios: B flat, G 

minor, Opp. 21, 26; F minor, Op. 
65; E minor, Op. 90 ("Dumkyí ). 
Beaux Arts Trio. Philips LY 802 
917/18/19 stereo $6.98 ea. 

These three Dvorak discs, issued at 
intervals during the last year, make a 
fine set, though they are available 
separately. The Beaux Arts Trio is not 
exactly Czech, with Manahem Pressler, 
piano, Isidore Cohen, violin and 
Bernard Greenhouse, cello, but the 
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