
.. -.. - ·} () 

- -.. . ) ') 

... - ' ,:) 
- - - -·- -~--

uiiiwwi ■ 38 

< 
■ ' 



For $279.we give 
you eng1neer1ng. 
For an extra$2Q 
we throw in 
some furniture. 

To call the Rectilinea r Ill a 
piece of engineering is a rather 
vigorous understatement. 

The equipment reviewers of 
leading hi-fl and other technical 
publications have gone on record 
that there's nothing better than this 
$279 floor-standing speaker sys­
tem, regardless of type, size or 
price. (Reprints on request.) 

But engineering is all you 
should expect when you buy this 

~ ® o 

original version of the Rectilinear 
Ill. its cabinet is 35" by 18" by 
12" deep, handsome but utterly 
simple. For $279, you get quality 
and taste but no frills. 

However, if you're the last of 
the big-time spenders, you can 
now escape this austerity for an 
extra $20. Because, for $299, 
there's the stunning new lowboy 
version of the Rectilinear Ill, 28" 
by 22" by 12%" deep, with a 
magnificent fretwork grille. 

Mind you, the actual internal 
volume of the enclosure is the 
same in both versions. So are the 

drivers and the crossover network. 
Only the cabinet styles and the 
d imensions are difterent. In the 
dark, you can't tell which Recti­
linear Ill is which. They sound 
identical. 

That's engineering. 
(For more information, includ­

ing detailed literature, see your 
audio dealer or write to Recti­
linear Research Corp., 107 
Bruckner Blvd., Bronx, N.Y . 
10454. Canada: H. Roy Gray 
Co. Ltd., Markham, Ont. Over­
seas: Royal Sound Co., 409 N. 
Main St., Freeport, N.Y. 11520.) 

Rectilinear Ill 
Check No. 1 on Reader Service Card 

FROM THUNDER TO WHISPER ••• 
From thunder to whisper. From crash of cymba Is to pia intive 

oboe. From gutty strings to crisp piano. TDK Super Dynamic tape 
embraces them all- captures them faithfully and yields them 

up, again and again, just as it found them. With every nuance in 
place. With dead silence where silence 

belongs, unmarred by a hint of hiss. 

SD open-reel tape is made by the world's pioneer and foremost 
maker of magnetic tape, with special gamma ferric oxide particles, 

binder, coating materia Is and processing techniques. Frequency 
response is unsurpassed in range; distortion is all but abolished. 

So is noise. And SO's dynamic range captures the full scope of 
sound intensity. TDK Super Dynamic tape is available in 

lengths of 1200, 1800 and 3600 feet. 

It's from the makers of world-famous Super Dynamic tape cassettes. 

TDK ... purity in sound.® 

World's leader in tape technology. ib.~ D K 
TDK EL-ECTRONICS CORP. 
LON13 ISLAND CITY, NEW VDRK 11103 
Cheok No. 4 on Roode• Sewkoe C"d "'" '""""""' ® ® 
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True Tangent Tracking 
First time in an automatic turntable! 
The diagram over the photograph shows how 
the tone arm articulates, constantly adjusting 
the angle of the cartridge, and keeping the 
sty lus perpendicularly tangent to the grooves 
throughout the record. Space-age pivotry and 
computerized design have made it possible to 
play the record at exactly the same angle as 
it was cut. Reproduction is truer, distortion 
sharply reduced, record life lengthened. 

Consider that there are 3,600 seconds of 
arc in a degree- and that a convent ional 
tone arm will produce up to 4 degrees track ing 
error-or 14.400 seconds at full playing radius . 
Compare this to the Zero 100 tracking error, 
calculated to measure a remarkable 90 sec­
onds (160 times lower!) and you will see why 
this Garrard development obsoletes the arm 
geometry of every other automatic turntable. 

D Test reports by some of the industry's most 
respected reviewers have already appeared, 
expressing their enthusiasm . These reports are 
now available with a 12-page brochure on the 
Zero 100 at your dealer. Or, you can write 
to British Industries Company, Dept. J 11, 
Westbury, New York 11590. 

Mfg . by Plessey Ltd . Dist. by British Industries Co. 
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Coming 
In 

November 
The Loudspeaker in the Living 

Room-Roy Allison 

Christmas Buyers Guide 

Equipment Reviews Include: 
Panasonic SA-6500 Receiver 
B&W 70 Loudspeaker 

Plus 
Record Reviews and all the 
regular features. 

Late News 
Vanguard will release 1 2 quadra­
phonic records using the CBS 
SQ system this fall. 

About The Cover: This shows 
part of an elaborate quadraphonic 
installation in a Philadelphia 
home, Main Line of course. The 
decoder is an E-V Stereo-4, ampli­
fier a Scott 499, the tuner is a 
Sony 5000 and the 4/ S-track 
player a Toyo CH-702 . The Gar­
rard SL-95B record player is 
fitted with a Pickering 750E 
cartridge and the speakers are 
E-V Century 1 's. Dynaco A-25 
speakers are in another room with 
Utah outdoor speakers located 
by the swimming pool. The instal­
lation was carried out by Fourplay, 
Inc.-which should arouse some 
interest. 

Audioclinic 

Microphone Phasing 
Q. I have been told that, when I make 

a recording, my microphones must be in 
phase. What would happen if they are not 
in phase? How would I go abou.t making 
sure they are in phase?-Loms Hone, 
Montreal, Canada. 

A. You know why it is a good idea to 
have your speakers in phase. This same 
reasoning applies to microphones. Con­
sider a mono taping session. If a sound 
is fed into two mikes at once, that sound 
will be cancelled or reduced in amplitude 
if the two mikes are out of phase. Sup­
pose the sound under discussion enters 
the two mikes, but the gain of one of 
them is turned down. As the gain is 
raised, however, the signal level actually 
can decrease rather than increase as 
would be expected. Further, this will 
not happen in a flat response across 
the audio spectrum. The sound will be 
strange to hear. If the sound source 
moves with relation to the mikes, the 
character of the sound will change, 
something like the sound of selective 
fading on shortwave reception. 

To determine whether a pair of micro­
phones are in or out of phase, connect 
them to two positions on a mike mixer. 
The two positions should be on the same 
channel. Place the two mikes next to 
each other. While speaking into both 
mikes, bring up the gain of one of them. 
Observe the VU meter. Bring up the gain 
of the second mike. If the signal in­
creases in amplitude, the mikes are in 
phase. If the amplitude decreases, they 
are out of phase. If you do not have a 
meter at hand, listen to the output of 
the mixer via headphones. Of course, 
passive mixers and even some active 
ones must be amplified so you can ob­
serve the signal. 

RF Boosters 
Q. How can an antenna amplifier 

(booster) be any help to a sensitive tuner 
or color TV set? Isn't the built-in amplifi­
cation of signal all that could be built 
into the set?-Joseph P. Laronda, 
Cheshire, Conn. 

A. A booster may well not help a 
tuner or TV set. This is a matter of the 
relative signal-to-noise ratios of the 
tuner and the booster. If you take a 
tube-type booster and add it to a modern 
FM tuner, with its FET front-end, you 
definitely will amplify signal. You will 
also add more than signal. Hence, weak 
signal reception will be decreased. Of 
course, if you have an older tuner, and 
you have a FET booster, the situation 
will be reversed. The booster will im­
prove reception, with one possible 
exception. Sometimes the booster will 
build up signals to such a point that 

JOSEPH GIOVANELLI 

the set will be overloaded. Unfortunately 
such a booster will amplify strong 
signals as well as weak ones. 

I prefer to use a better antenna, with 
a rotator. The directionality of the 
antenna improves weak signal reception, 
rejects some noise, and if the desired 
signal lies in a direction other than 
that of a stronger station, this stronger 
signal is not intensified. 

The only time that a good tuner or 
television receiver can be helped by a 
booster is when there is a very long 
connecting cable between the receiving 
antenna and the set. Several dB of 
signal is sometimes lost across the 
interconnecting cable. This cable can 
pick up a small amount of ignition 
noise plus some FM signals. In other 
words, the cable is, in part, acting as an 
antenna. The signal from the actual 
receiving antenna plus that picked 
up by the interconnecting cable can 
produce some multipath distortion. 
In addition to this, the ignition noise 
picked up by the cable will degrade the 
signal still further. A booster, when 
mounted between the antenna and the 
lead-in cable, will amplify the signal 
to a point where signal pickup from the 
cable, noise picked up by the cable, and 
signal losses within the cable will all 
be overriden. 

Of course, the booster will amplify 
strong signals as well as weak ones, as 
has been said. Hence, you still run the 
risk of overloading your tuner or TV 
receiver. 

Of course, when solid state devices 
come along which are better than FETs, 
such devices will find their way into 
RF boosters. The use of such boosters 
will, of course, bring about an improve­
ment in the performance of even today's 
PET-equipped tuners and receivers. 
Again, however, strong signals will cause 
overload. 

Response Requirements 
Q. Is frequency response above 15,000 

Hz and below 50 Hz really essential for 
realistic recording?-Nicholas Rico, 
Rochester, N.Y. 

A. Response essentially flat from SO 
to 15,000 Hz is consistent with pro­
fessional standards. In other words, 
response outside this range is not really 
essential, although nice to have. 

If you have a problem or question on 
audio , write to Mr. Joseph Giovanelli at 
AUDIO, 134 North Thirteenth Street, 
Philadelph ia, Pa . 19107. All letters are 
answered. Please enclose a stamped self­
addressed envelope . 
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THE STANDARD STANDS 
In 1968, Crown introduced a laboratory power am­

plifier that set new standards for the audio equipment 
industry. It was so unique it was put in a class by itself. 
It became the "yardstick" against which many other 
types of equipment were measured, thus earning the 
title LAB STANDARD. 

That was over three years ago. Today the DC300 
amplifier is still acknowledged as The Standard. This is 
due to the unique combination of features made possible 
by its highly advanced patented circuitry. This circuitry 
provides for the exclusive combination of high power 
with complete protection and low distortion at low 
power levels. 

So today, where does Crown's DC300 stand, when 
compared side-by-side with all major commercially 
available amplifiers? Here's the record: 

(1) The DC300 delivers the most continuous 
power of any commercially available power amplifier -­
guaranteed at 150 watts per channel rms with an loads; 
typically 300 watts per channel rms with 40 loads. In 
actual laboratory testing, it has produced over 900 watts 
rms continuously for four hours, with only a single 
whisper fan for cooling. 

(2) The DC300 has the lowest distortion level of 
any commercially available power amplifier-- guaranteed 
at 0.1% IM distortion across the entire power spectrum; 
typically under 0.01 %. 

(3) The DC300 has the most complete protection 
of all 'commercially available power amplifiers . It is 
fully protected again_st shorts, mismatching, open cir­
cuits, RF overload and overheating. 

(4) The DC300 has the lowest noise level of any 
commercially available power amplifier -- guaranteed 

at 1 OOdb S/N below 150 watts output; typically better 
than 115db. 

(5) The DC300 is backed by a complete three­
year warranty covering all expenses -- parts, labor 
and round-trip shipping. This warranty covers every 
unit ever made and has been in effect from the initial 
unit, providing ample record of DC300 reliability. 

That's the record, and what it all means is purer, 
more reliable sound for your system. Audio profession­
als have proved the DC300 in hundreds of applications, 
from recording studios to stadiums. Ask the men who 
use them. 

We'll also be happy to send you detailed specifica­
tions, performance graphs and independent laboratory 
test reports. For an explanation of the DC300 design, 
send 25¢ for "Functional Protection of High-Power 
Amplifiers," a technical paper presented at the Audio 
Engineering Society 39th Convention. 

MADE ONLY £ 

Unique in 
Dependable Power 

and Purity 

INAMERICA L ._ .. __ ,. ....... 
BOX 1000, ELKHART, INDIANA46514, U.S.A. 

Check No. 5 on Reader Service Card 
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Low Recording Volume 
Q. I have a Cipher VII stereo tape 

recorder. Here's the problem. When I 
play a· tape that was recorded on an ­
other machine, the sound comes out 
loud and clear. But when I record some­
thing on the Cipher VII, the playback is 
very low (but not distorted) with the 
volume controls all the way up. Both 
channels are the same. I record at a high 
level, with the meters pointing near the 
red area. Voltages all check good, tubes 
good. I replaced the oscillator tube, but 
this made no difference. Continuity on 
the oscillator coil checks out; so do the 
switches. Erase is very good.-Vincent 
Malisa, Union City, N.J. 

A. My initial thought is that the VU 
meters may be miscalibrated, giving too 
high a reading. Have you tried record­
ing with the pointers well past the red? 
If you still get undistorted sound with 
good frequency balance, this suggests 
miscalibration of the meters. One would 
tepd to suspect loss of bias current to 
the record heads, were it not for your 
statement that the sound is undistorted 
upon playback. Are you sure it is un­
distorted? If further listening reveals 
distorted sound, then you have a loss 
of bias; corroboration of loss of bias is 
accentuation of the treble range. 

Tape Troubles 
Q. I own a Roberts 450 tape deck. 

When recording any type of material on 
a 2400 foot reel of Audiotape Formula 10 
tape, 0 mil, everything goes fine until 
about three quarters of the way through 
the reel. The flutter then becomes 
ridiculous. It sounds as if the music 
were being played under water. I keep the 
capstan and roller clean, and the heads 
demagnetized. Other tapes recorded on 
other machines do not show any of these 
effects when played back on my machine. 
The abnormal flutter occurs at about the 
same spot on the majority of the Audio­
tape reels. However, the one reel of 0 mil 
tensilized Scotch tape I have shows no 
flutter. Is the problem in the tape I have 
selected or in my machine?-Kenneth E. 
Wood, Potsdam, New York. 

A. I really cannot answer your ques­
.tion except to repeat what you already 
recognize: Your machine fails to work 
well' when using a specific brand and 
kind of tape. The fault is likely not in 
the machine, and likely not in the tape, 
bht in a combination of the two- owing 
to reasons hard to fathom. This is not 
so unusual. I have had a number of 
reports that specific machines of high 
quality fail to work well with specific 
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tapes also of high quality; for example, 
a particular combination may produce 
squeal. 

Choosing a Tape Deck 
Q. 1 am-think{ng aboui buying a tape 

machine, but selecting one from the over­
whelming variety of tape decks, tape re­
corders, cassette units, etc. is quite be­
wildering to the non-expert. Could you 
give me some advice? Is there any chance 
that I could run into a tape noise prob­
lem?- Chester Sackett, Forest Hills, N.Y. 

A. Your selection of a tape recorder 
will have to be guided by what you read 
in the way of equipment reviews, by 
what you hear in the audio store., and 
by your purse. A good test is to copy a 
high quality phono disc and compare 
the tape recording with the disc. As a 
broad rule, the more you spend, the 
better machine you will get from the 
viewpoint of performance, flexibility 
and features, and durability. One of the 
things you will get from a quality 
machine is ·reduced noise, which is one 
of the chief problems in tape record­
ing. For high fidelity performance, reel­
to-reel machines are still preferable to 
cassettes, although the latter are steadily 
improving in quality. 

Half-Track vs. Quarter-Track 
Q. I am planning to offer a profes­

sional recording service and want a tape 
recorder which can serve three purposes, 
as a professional machine, as an aid and 
reference machine in the service business, 
and also as a fine home unit. The conflict 
is that I would prefer quarter-track for 
the second and third purposes, but should 
probably have half-track for the profes­
sional application. Please comment.­
Herbert A. Rader, State College, Pa. 

A. For professional quality, I think 
you would want stereo recordings to 
be half-track, for this will give better 
signal to noise ratio than quarter-track. 
Also, dropouts will tend to be less of 
a problem. Further, you are less apt to 
have "left channel droput," namely a . 
weaker signal on the left channel than 
on the right owing to poorer contact 
between the upper gap and the tape 
than between the lower gap and the tape. 

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 . 
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ELECTRIC LADY and MEDIASOUND 
can now record silence as well as 
sound. (Both have the Dolby System 
on 16-tracks) 

DD 

$30,000 worth of session is worth keeping quiet. 
It's easy to record sound; any studio can do it. It's just as easy to add 
noise to the music you're recording; whether you like it or not, the tape 
itself does that. To make matters worse, tape noise increases by about 
10 dB when sixteen tracks are mixed down to two. 

At Mediasound or Electric Lady the Dolby System puts you 10 dB ahead 
of the quietest tape money can buy. Print-through, crosstalk, modulation 
noise and even some distortion components are all reduced, quite apart 
from the dramatic reduction of tape hiss. 

You'll get better technical quality in your next New York recording by calling: 

ELECTRIC LADY (212) 777-0150 
MEDIASOUND (212) 765-4700 
DOLBY LABORATORIES INC. (212) 243-2525 

[J[] AND "DOLBY" ARE TRADE MARKS OF DOLBY LABORATORIES 
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s WE HEAD into the fall months, 
traditionally the beginning of 
the "audio season," the record 

industry is still without a standard for 
a four-channel disc. Perhaps by the time 
you read this, this problem will have 
been resolved; as I write, the protagonists 
of the various matrix systems. are 
locked in battle. While hardly a day 
goes by that isn't rife with rumors of 
"definitive" new systems and "blue 
sky" proposals for "discrete four­
channel" discs, it is probably fairly safe 
to assume that as far as records are 
concerned, some form of matrix system 
will prevail. It must be realized that 
with disc recordings the main program 
source of FM stereo broadcasting, the 
industry· is virtually "locked in" to the 
idea of matrixing for four-channel 
stereo. I agree entirely with colleague 
Len Feldman, co-inventor of the EV sys­
tem, who points out that it is highly 
unlikely the FCC would make any de­
cisions on discrete methods of four­
channel stereo broadcasting for many 
years. If we are to have "quadricasts," ' 
it will be via one of the encoding/de­
coding matrix systems, and as I am sure 
you are aware, the FCC has already 
granted permission for the broadcast 
of several varieties of matrix systems. 

Where does all this leave the audio­
phile who wants to get into the four­
channel act right now, without running 
too much risk of acquiring equipment 
which may rapidly become obsolete? 
There are two obvious routes ... four­
channel discrete stereo on open reel 
tape, and the discrete four~channel, 
eight track cartridge. As I have pointed 
out before, while open reel four-channel 
stereo is indisputably the tops in quality, 
the amount of program material in 
this format is very limited. I don't think 
there is any question that when the over­
all four-channel stereo market expands 
sufficiently, there will be a plentiful 
"spin-off' of open reel material. For 
the present, it would appear that the 
four-channel stereo cartridge has the 
least expensive hardware and the most 
program material, thanks to the RCA 
sponsorship of this format. This format 
also has going for it the fact that equip­
ment is available to play the cartridges 
in cars as well as at home. In terms of 
pop/rock music, this dual facility is 
much appreciated by the "under 30" 
types. The car equipment will begin to 
show in quantity with the 1972 models, 
and as I pointed out, there was a plethora 
of units for home use at the CBS in 
Chicago. One of the first four-channel 
stereo cartridge players to reach the 
market is the Fisher CP-100. I have been 

.. ---- ----- --- ------------------~--~~~~-----

BERT WHYTE 

living with this unit and a goodly supply 
of RCA "Q8" cartridges, familiarizing 
myself with this format. 

The Fisher CP-100 is a product aimed 
specifically at the audiophile who al­
ready has four channels of amplification 
and four loudspeakers. In other words 
it is a cartridge "deck," meant to be 
plugged into appropriate high level 
inputs on two pre-amplifiers or 
integrated amplifiers, or a four-channel 
receiver such as the Fisher 601 or 701. 
The CP-100 is a compact 4% H X 10-
3116 W X lOYs D, with an attractive 
walnut finish. On the escutcheon of the 
unit are two red indicator lights which 
show whether a two:channel or four­
channel stereo program is being played. 
There are also four other indicator 
lights which show the program · being 
played on a two-channel cartridge. 
There are three control buttons which 
allow the programs on the cartridges to 
be played consecutively, repeated, or 
changed at will. The player "senses" 
whether a two-channel or four-channel 
cartridge has been inserted by the con­
figuration of the cartridge case. Standard 
two-channel cases activate the player in 
normal fashion. A four-channel case 
has a groove molded on the top left, 
which when inserted engages a switch 
putting the unit into the four-channel 
mode. Claimed frequency response of 
the CP-100 is 50 to 12,000 Hz and this 
would seem to be in line with the per­
formance of the unit. With the best 
quality cartridges playback was smooth 
and clean. Wow and flutter was very 
good as indicated by the stability of 
sound in sustained passages of music 
and fixed pitch instruments like the 
piano. Program change in either two- or 
four-channel mode was quite rapid and 
positive. With the CP-100, it is recom­
mended that the unit be placed a 
minimum of six inches from any 
power transformers. With more than 
three feet of separation in my set-up, 
hum was inaudible. All in all, the CP-
100 does the job it was intended for, with 
quiet efficiency and exemplary quality. 

Okay, we have a good player which 
isn't going to degrade the quality of the 
cartridges. What about the quality of 
the four-channel stereo cartridges 
themselves? In this case when we talk 
about quality in addition to the normal 
parameters of frequency response, 
signal-to-noise ratio, distortion, cr!)SS­
talk and print-through, we must assess 
the four-channel stereo aspects. What 
about channel separation, front to 
rear balances, enhancement of acoustic 
perspective, heightened instrumental 
definition? · 
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The$95 Misunderstanding. 
It seems there's been some confusion about the 

price that appeared in our first ad for the new KLH Model 
Thirty-Two loudspeakers. To clear up any misunderstand­
ing, the price is, indeed, $95 the pair ($47.50 each) . t 

If you're wondering how we could make a KLH 
loudspeaker for $47.50, it's really quite simple . 

We had two choices. 
Either we could make a fair speaker and a lot of 

profit. Or we could make a lot of speaker and a fair profit. 
We chose the latter. We always do. That's why KLH 

speakers sound like KLH speakers. 
Of course our Model Thirty-Two won't deliver as 

t Suggested retail price . Slightly higher in the west. 
•A trademark of The Si nge r Compa ny 

much bass response as, say, our Model Seventeen. But the 
basic listening quality of the new KLH Thirty-Two is superb 
by any standard . In fact, we'll match the Thirty-Two 
against any speaker in its price class: even against most 
speakers costing twice its price. For when it comes to 
making reasonably-priced speakers that deliver an in­
ordinate amount of sound, that's really what KLH is all 
about. 

And about that, there can be no misunderstanding. 
For more information on the Model Thirty-Two, write 

to KLH Research and Development, 30 Cross St., 
Cambridge, Mass. 02139. Or visit yo~r KLH dealer. 
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Much has been made about the fact 
that Q8 cartridges are discrete four­
channel stereo. Indeed they are, but 
at the risk of becoming boring, I once 
again draw your attention to the fact 
that with this format or with open reel, 
material mixed down from eight and 16 
chamiel pop/rock masters is in the 
strictest sense monophonic four-channel. 
With "pan-potting" for directionality 
and controlled amounts of reverberation 
added for a sense of liveness and 
spaciousness, they satisfy most con­
sum~rs' idea of stereo, so we'll let it go 
at that. 

The RCA four-channel stereo car­
tridges that have been issued thus far 
are largely m,usic we are familiar with 
in the two-channel stereo format. Thus 
we have numerous offerings from Hugo 
Montenegro and his orchestra, ditto for 
Henry Mancini. These are typical of 
other "surround" type of four-channel 
sound, with equal amplitude of front 
and rear channels. However, it must be 
noted that although the RCA cartridges 
feature good separation, with each of 
the four channels perfectly delineated, 
the mix-downs are rather static in com­
parison to the Enoch Light/Project 
3 material. If we are going to have this 
kind of four-channel stereo pop gim­
mickry, if, as some suggest, this be 
treated as a new "art form," then we 
should be as imaginative and creative 
as possible. In the RCA case, the 
orchestra is separated into four channels 
and there they sit, with little or no inter­
action. If some guy is playing a guitar 
to your right rear, after a short while you 
become very conscious and irritated 
with his constant "plunka-plunka." 
With the Enoch Light material there is 
considerable dynamic interplay, some­
times with emphasis shifting from front 
to rear and vice versa, and the same with 
lateral directivity and even on a diagonal 
"criss-.cross" basis. In short, Light's 
recordings show more creative use of the 
pan pot ·"joystick." That aside, the RCA 
recordings are as clean and bright as 
their two-channel counterparts, with the 
undeniable gain in impact and interest 
of the four-channel format. So far, so 
good. Next RCA four-channel stereo 
offerings I sampled were of all things, 
Broadway shows. I approached them 
with considerable trepidation, for I 
knew that they had never been recorded 
in the classic four-channel mode, and 
that with this kind of material not oilly 
was gimmickry out of place, but that it 
wouldn't work. Well, I confess I was 
quite surprised to find them not at all 
like I imagined. In the original cast 
"Fiddler On The Roof," with the in­
comparabt"e Zero Mastel, it took a bit of 
tim~ getting used to hearing the music 
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and the voices of the cast behind you 
as well as in the normal perspective. 
But I noted a definite gain in intel­
ligibility and a most uncanny sense of 
"participation." Logic tells you that 
you don't hear this sort of thing in the 
live experience of the theatre. Can't 
really put my finger on the whys and 
wherefores ... but it works! More move­
ment, more dynamism here too. You 
perceive left/right movement on your 
"stage front," a voice will call from 
front left and other voices will answer 
from left rear and then right rear. The 
effect is more than you get in the flat 
plane of regular two-dimensional, two­
channel stereo . . . the extra channels 
furnish a three-dimensional effect that 
makes for a more solid acoustic image. 
This reporter found a definite enhance­
ment of the emotional impact of this 
recording through the use of four­
channel stereo. Much the same can be 
said for such other Broadway recordings, 
as "Hair" and "Hello Dolly," although 
the overall effect is in proportion to the 
quality of the original recording. For 
example, "Hello Dolly" is a less de­
tailed recording, with somewhat 
amorphous choral work, as compared to 
"Fiddler." Thus the sense of participa­
tion in this recording is notably less. 

RCA has issued more than 70 four­
channel stereo cartridges and, as noted 
above, has fared well with the "pop 
surround" and Broadway play cate­
gories. They have in their initial re­
lease quite a number of classical re­
cordings, and I regret to say that here 
we have total disaster. First there is a 
moral or at least ethical offense in the 
purveying of such items as Van Cliburn's 
famous recording of the Tchaikovsky 
Piano Concerto # 1 and "Victory At 
Sea" as four-channel stereo recordings. 
Four-channel stereo in 1959? C'mon 
fellas!! There are other modern stereo 
recordings, such as Ormandy doing the 
"Pathetique," Ozawa with the Firebird 
and Petrouchka, Rubinstein performing 
several concertos, and others of similar 
ilk, which were never recorded in four­
channel stereo. How then are these and 
the aforementioned older items four­
channel recordings? By the unbelievable 
expediency of taking middle channel 
information (mostly woodwinds with 
a little strings and brass) from a master 
recording and splitting it left and right 
to the rear! Net result of course is that 
you're hearing the instruments behind 
you, and RCA aggravates matters by 
recording the rear at equal amplitude 
with the front channels. In the case of 
the concertos, the piano is heard from 
the rear channels. In other words, none 
of the classical four-channel stereo 
cartridges issued by RCA have been 

recorded in true quadraphonic sound, 
with the goal of capturing the acoustic 
ambience of the recording hall, the 
multiple reflections from walls, floor 
and ceiling, that lend three-dimensional 
realism to the sound. 

Why RCA chose to issue recordings 
like this is baffling. If they had issued 
a few cornball classics like . . . "The 
Best of the Boston Symphony" or some 
such thing as a sop to the poor classical 
market, it would be understandable. 
But they have issued fine top quality 
recordings which obviously are known 
by and appeal to the classical music 
devotee. The most avant garde and 
liberal of these music lovers would never 
concede that there is any musical 
validity, any reason to hear instruments 
all around you. It is simply alien to the 
concert hall experience. While many 
concert-goers may have secret "Walter 
Mitty" dreams of standing in the con­
ductor's shoes, even the conductor isn't 
engulfed with sound all around him. No, 
I don't think any concert-goer who owns 
top stereo equipment for the express 
purpose of getting as much realism as 
he can from his recorded music is going 
to accept this outrage to his musical 
sensibilities. The four-channel discrete 
stereo cartridge works fine in the pop 
and show categories. RCA has done a 
nice job of processing their cartridges. 
I'll grant that tape hiss is still a bit of 
a problem and doesn't help in presenting 
rear channel ambient information, but 
as things progress Dolby can take care 
of that. I really sincerely suggest that 
RCA would be better off withdrawing 
their present classical so-called four­
channel cartridges from the market and 
replacing them as soon as possible with 
the genuine article. The four-channel 
stereo cartridge has great potential. 
Let's hope RCA has some concern for 
the classical market, even if it is only 
5 percent! 

Exciting news from Dolby this month. 
Columbia records will issue all their 
cassettes with Dolby B type noise re­
duction. Columbia's first Dolby release 
will number 18 titles, with such interest­
ing works that will obviously benefit 
from B type noise reduction as Ormandy 
and the Philadelphia doing the Proko­
fiev 5th Symphony and Boulez conduct­
ing a Ravel program with the Cleve­
land Orchestra. With Columbia in the 
Dolby fold, along with English Decca, 
Ampex Stereo Tapes, Vox Records, and 
several other labels, can the rest of 
the industry be far behind? At last count, 
there are now close to 200 Dolby B Type 
cq.ssettes available. I'll be getting some 
of the new Columbia/Dolby cassettes 
very soon and look forward to reporting 
on them. 
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Which of these two new Wollensak 
stereo cassette decks is worthy of 
your sound system? 
One is Dolby. One is not. 
The one on the left is the Wollensak 
4760 cassette deck featuring the 
new Dolby System® of noise 
suppression. It reduces the level 
of background tape hiss by i 0 db 
at 4,000 Hz or above, while 
greatly increasing dynamic range. 
To enhance fidelity, bias for both 
standard and high performance 
tapes can be selected by a tape 
selection switch. Frequency response 
of the Model 4760 is 35-15,000 Hz 
plus or minus 2 db. This deck is 
the ultimate in cassette decks; the 
finest you will ever buy. It is equal 
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to the best and most expensive 
open reel recorders. 
For the man who wants many of 
the same high qualities of the 4760 
without the attributes of the 
Dolby System, we have also 
invented the Wollensak 4755 
cassette deck. Both of these unique 
decks feature a massive, 
counter-balanced hi-peripheral 
drive responsible for one of the 
lowest wow and flutter 
characteristics you'll find anywhere. 
The precise heavy-duty tape 
transport mechanism is considered 
the finest by many audio experts. 
This mechanism includes the only 
full-size flywheel and capstan 
available to assure constant tape 

speeds. Fast- forward and rewind 
speeds are about twice as fast as 
any other. Interlocked controls 
allow you to go from one 
function to another without first 
going through a stop or neutral 
mode. End-of-tape sensing stops 
the cassette, disengages the 
mechanism and prevents 
unnecessary wear. The ''Cassette 
Guardian" automatically rejects 
a stalled cassette in play or record 
position. 

Either the Wollensak 4760 or the 
4755 can complement your present 
component system with cassette 
advantages. Hear them both at 
your nearby dealer. ;Then answer 
the question: Dolby or not Dolby? 

• ., .. , .... """"'""""~·;;~·er wav ... it's worth it Wollensat< 3m 
3M CENTER · SAINT PAUL. MINNESOTA 55101 
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What's New in Audio 

Rotel RH-700 headphones 

These dynamic headphones from Rotel 
are specified as having 20 to 20,000 Hz 
response and an impedance of 8 to 16 
ohms. Distortion is said to be 1.0 per­
cent or less. The unit has a 12 ft. coiled 
cord and weighs only 12 oz. Price: $25.00. 

Check No. 131 on Reader Service Card 

Toyo Model 850 cassette adaptor 

This accessory unit allows the user to 
play cassette on an 8-track cartridge 
player. It accepts any standard cartridge 
and plugs into any standard 8-track 
cartridge player, the same way an ordi­
nary cartridge does. Price: $29.95. 

Check No. 133 on Reader Service Card 

Lafayette F-2001 headphones 

These electrostatic headphones are 
said to have a response of 5 to 30,000 
Hz and have an impedance of 4-16 
ohms. The energizer, which converts 
the signal to the d.c. polarizing voltage, 
is included. The coiled cord is 10 ft. 
long. Price: $59.00. 

Check No. 129 on Reader Service Card 
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Koss headphone connector 

The Model T -4A allows up to five per­
sons to use headphones at a single time. 
The useful gadget is six inches in 
diameter and has a spun aluminum 
face with a walnut-like base. Price: 
$12.95. 

Check No. 132 on Reader Service Card 

Jensen Model 4 speaker 

This three-way system uses a 10-in. 
woofer, a 5-in. direct radiator for mid­
range, and a Sonodome (R) tweeter to 
produce a response of 36 to 30,000 Hz. 
Impedance is 8 ohms, and crossover 
frequencies are 500 and 4,000 Hz. Size 
is 24xl3x12 inches, and weight is 46 lbs. 
Price: $99.00. 

Check No. 130 on Reader Service Card 
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Donald Aldo·us 

I 
N TODA y's WORLD the cost of silence 
(or minimal noise) is becoming 
increasingly expensive and difficult 

to achieve. You will all be familiar, 
I'm sure, with the problems of noise 
pollution in our environment, but I 
do not propose to deal with this theme 
now. However, this area has been 
occupying some of my time lately, 
in relation to fitting up a studio for 
working and listening in. I soon dis­
covered the cost of acoustic treatment 
had risen significantly since similar 
conversions I had tackled in the past, 
and, later being called in as an "expert" 
witness-curiously for the defendant, 
as after an investigation my sympathies 
lay with the complainant!-in a legal 
case where the sounds of a noisy 
dance-hall group were disturbing the 
occupants of adjacent premises. The 
case was settled out of court, on my 
advice, by undertaking structural 
alterations and adding effective sound 
proofing-at a price! 

It is not surprising that floor- trembling 
volume levels can be attained by "pop" 
groups, as I have just seen the details 
of the stage sound equipment used on 
tour by a trio called Emerson, Lake 
and Palmer. These performers have 
some L 20,000 (sterling!) of equipment 
and have produced several best-selling 
record albums, following tours ofEurope 
and America, with sell-outs, so I was 
told, at Carnegie and the Fillmore 
Halls. 

Travelling with their own audio 
engineer (John Robson), the equipment 
includes a Moog Synthesiser IC, 
Hammond C3 and L 100 organs, two 
Leslie 122 speaker cabinets, one PRO 
-900 amplifier, two 100 watt Hi-Watt 
amplifiers and loudspeakers (for 
Keith Emerson); several guitars­
Gibson BOO Acoustic, Fender, Jazz 
Bass, modified Telecaster, plus two 
200 watt Hi-Watt amps. Add four 
custom-~uilt loudspeakers for Greg 
Lake. Carl Palmer's kit consists of 
various drums kits, gongs, etc. The PA 
system _ proper comprises four folded 
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horn LF enclosures, eight Vitavox 
diffusion type horns, two Crown DC 300 
power amplifiers, 11 Quad (Acoustical) 
303 power amplifiers, with a custom­
built 20 channel mixer and six WEM 
monitor column speakers. Microphones 
include six AKG C451 capacitors, six 
AKG D224 dynamic types, four AKG 
Dl2 dynamics, and five AKG Dl90 
dynamic models. Cor, itmakesyerthink! 

Glancing at my books on noise, I 
found a 1935 text by Dr. Norman Mc­
Lachlan (whose monumental 1934 text 
on the mathematics of loudspeaker 
design and performance some older 
readers will remember), and I recall 
his device for tackling "scratch" or 
surface noise on discs-the Gambrell 
Novotone. Many devices have been 
created for this purpose, from primitive 
contrast expansion circuits to sophisti­
cated noise filters. Some recent measure­
ments on certain British hi-fi amplifiers, 
with adjustable slopes as steep as 50 
dB/octave·have produced some notable 
figures. With a 50 dB/octave character­
istic, chopping off at 9 kHz, the filter 
removes some 21% of the noise, which 
is nearly as much as 2kHz 6 dB/octave 
filter, but removing only about 1.8% 
of the program content. 

By now you will have guessed that I 
am leading up to the present-day work 
in hand by various audio engineers on 
noise-suppression circuits for tape 
recording, replay, etc. The big news here 
is the announcement of the Philips 
phase-compensated active noise­
suppression circuit, christened the Dy­
namic Noise Limiter. 

Philips has propounded their philos­
ophy in this field by referring to the 
tendency of some designers to improve 
noise figures or frequency response 
at the expense of compatibility which 
solutions for this reason, plus price 
considerations and . drift problems, 
they claim are not acceptable to the 
Philips organization, the originators 
of the Compact Cassette System. 

Complete compatibility is a prime 
requirement, so that-in the view of 

the Philips' engineers-the industry is 
obliged to prevent obsolescence of 
existing products, whether hardware 
or software. This simply means that 
any prerecorded cassette should be 
playable on cassette equipment of any · 
make, without reference to tape speed, 
or mono/stereo mode. 

To this end Philips has developed this 
latest noise-suppression circuit which 
could well bridge the gap between the 
present state of the art and future 
developmentswithoutrenderingobsolete 
existing cassette collections. 

· These remarks obviously refer to the 
developments in hand on magnetic 
tape formulations (chromium-dioxide, 
the latest "high energy" Coballoy 
coatings, etc. from BASF and 3M, 
etc.) which allow for more favourable 
recording and replay equalizations on a 
"normal" tape without any doctoring in 
record or playback. 

I understand an IEC proposal is in 
circulation to standardize a secondary 
standard for slow-speed tape recording 
with a recommendation that is clearly 
aimed at the application of these so­
called "high density" tape media. It 
has been recommended that the present 
time constant of 12011590 microseconds 
should be replaced by 70/3180 micro­
seconds as secondary standard. This 
proposal has already been tested as 
far as its application with Cr02material 
is concerned. It certainly appears that 
magnetic tape manufacturers confronted 
with the threat of new developments 
have intensified their efforts on regular 
ferro-oxide formulations (whether 
doped or not) to approximate the results 
obtained with non-ferrous formulations. 
Some workers think that a sort of break­
through in this area will be made by the 
end of 1972. 

The Philips circuit makes use of the 
two characteristic properties of music, 
namely, ( 1) suppression should be 
complete during absence of signals and 
inoperative during loud signals. A 
low tripping level may pass more noise 
(Continued on page 18 ) 
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A film.makertalks about the VM Professionals. 
Joe Sedelmaier' s prize,winning work Voice, especially a-mellifluous 
appeared in film festivals in San Fran~ baritone, is an excellent speaker test. 
cisco, London, the Continent. His No "tubby" sound, no thump or 
commercial TV work won awards in boom, because our speakers have no 
New York and Cannes. He sound, peaks in the upper bass frequencies. 
tested our new speakers. "How about a sound track?'' 

"Let's open with pistol shots." A marvelous test, because it had 
Good tone burst test. (He had re- speaking voices, vocal and instrumen­

cently recorded them, ricochets and tal music, and sound simultaneously, 
all.) Shots came in quick succession, all in different perspectives. All the 
but the new speakers in our Profes.- layers emerged, undistorted, undimin .. 
sional series gave each a clean, whip- ished, balanced just as they were 
crack sound. We all flinched at the mixed. 
ricochets. We planned it that way.Our new 

That's what good speakers are all Professional Model93 uses adorned 
about. Add nothing, leave nothing tweeter with superb transient re .. 
out. With ours, you hear the sound as sponse, beautiful dispersion, and ex-
recorded, not as interpreted by tremely low distortion. Mid .. range is 
speakers. hal£-roll surround, self-contained 

''Let's try narration.'' enclosuredesign.A.nd the acoustic 
Moc:1el 93-Endosurc: airtight, infinite baffle. 
Speakers: 1011 dynamlc air suspension woofer with 
4 lb. magnet, Z8 Hz free air resonance; 4Y.!11 sealed 
back mid-range; 1" domed diaphrag!ll, closed back 
tweeter . Frequency response; 37-22,000 Hz, 5 db ref 
1000Hz. Svs~em impedance: 8 ohms. Crossover: LC 
crossovers 12 db/octaVj!; 1000Hz, 5000Hz. Power 
rating: 85 watts peak, 40 wat~s RMS. Separate mid­
range and tweeter controls. Dimensions: 13!1" h . x 

23" w. x 11Ys11 d . Weight: 4llbs. 
Model 91-Endosure: Same as Model93. Speakersf 
8 11 dynamic air suspension woofer with 35 Hz free 
air resonance, 3" sealed back tweeter with low l'!lass 
voice coil. Frequency response: 40-18,500 Hz. System 
impedance: 8 ohms. Crossover: LC crossover 
l2 dbjocra ve, 1850-Hz. Power rating: 55 watts peak, 
25 watts RMS. Individual tweeter control. 
Dimensions: llW' h . x 20" w. x lOfi ~T Weight: 28lbs. 

t1.· 
l· 
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suspension woofer produces bass 
down to 30Hz without doubling or 
distortion. The inductive~capacitive 
crossover network gives seamless 
transitions from lows to highs. 

"Doesn't sound 'enclosed'.'' 
Thank our computer.lt worked 

out the best balance among the count~ 
less variables in speaker~enclosure 
systems. 

If the Professionals can please a 
film-maker, musicians, recording engi .. 
neers, sound technicians, people 
whose business is sound, we're confi~ 
dent they can make you very happy, 
too. For all the facts and figures, write: 
Professional Series, Dept. 7 4, P. 0. Box 
1247, Benton Harbor, Mich.49022. 

Made in Benton Harbor, 
Michigan by V • M Corporation. 



Editor's Review 

M OST OF THIS ISSUE has been given up to quadra­
phonic sound with detailed explanations of 

matrix systems. We make no apologies for this because 
we at AUDIO believe that quadraphonics is another step 
towards the realistic reproduction of sound-particularly 
in the home. Naturally enough, each company concerned 
believes its own system is the best and the claims are 
published so that readers will have a better understand­
ing of what is involved. It is also possible that the dis­
semination of such information will help in a small way 
towards eventual standardization. Each system examined 
appears to have some advantage-either separation, 
mono compatibility, economy, localization or low dis­
tortion. If only these virtues could be combined in one 
syst~m! 

This month a new 
name appears in our list 
of contributing editors­
Harry E. Maynard, for­
merly of FM Guide. 
Harry is well-known as 
the sponsor of the "Men 
ofHi-Fi" series broadcast 
by radio station WNYC 
of New York. This is the 
municipal station which 
operates on a frequency 
of94.9 MHz and the pro-
grams can be heard on Harry E. Maynard 
Saturdays at 4:30 p.m. and Sunday evenings at 10:30. 
The program really covers a wider area than its title 
suggests, and all kinds of hi-fi topics are discussed by a 
panel which often includes Len Feldman, Edward 
Canby, Bert Whyte, and other contributors to AuDIO. 
Some of these discussions are so interesting that we 
might well publish them in these pages-uncensored, 
of course. · 

I heard an interesting story from John Woram 
recently. John is now studio manager for Vanguard 
Records and he visited Moscow some months ago. It 
seems he was walking in Red Square when he was 
accosted by a stranger who said, "Aren't you John 
Woram?" John said, "Yes, but how ... ?" "Ah," replied 
the stranger. "I thought I recognized you. Your photo­
graph was in Auoro magazine." It was indeed-two years 
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ago, May, 1969 to be exact. A tall story but John swears 
on a stack of Pravdas that it's true! Anyway, he is now 
working on another article for us so perhaps when John 
next visits Moscow he will find a delegation waiting .... 

The New York Audio Society 
The above Society is pleased to announce that Mr. 

Henry Akiya of the Sony Corporation of America will 
demonstrate the new Sony-CBS SQ quadraphonic disc 
system at the next meeting on November 17. The meet­
ing will be held at the usual place: the Dragon Seed 
Restaurant, 95-1137thAve., Jackson Heights, New York 
at 8:00 p.m. 

AES Convention 
Don't forget the AES Convention October 5th to 

8th at the Hotel New Yorker, 34th Street at Eighth 
Avenue, New York City. 

If you're interested in electronic music, you'll probably 
enjoy Synthesis, which is a new electronic music 
quarterly, which is offering subscriptions at $6.00 
annually. Address is 1315 Fourth St., S.E., Minneapolis, 
Minn. 55414. 

Some years ago, a rather unusual speaker system 
achieved a certain brief popularity in England-partly 
due to the credibility of a reporter (probably drunk at 
the time) who wrote a rapturous article full of superla­
tives for a Most Prestigious Newspaper. The enclosure 
was a fairly normal kind of corner horn with an upward­
facing speaker (costing all of $2.50) aimed at a reflect­
ing lid. According to the proud inventor- the owner of a 
bicycle store-the secret of the system hinged (sorry!) 
on the lid which should be wide-open for Wagner with 
calibration points downwards for Brahms and so on. 
Anyway, success was short-lived and it was not very long 
before the sad but no doubt wiser inventor was back 
again among the tires and inner tubes. But he is not 
completely forgotten though and every so often I am 
reminded of his fabulous speaker when I read about 
wonderful new systems using vibrating baffles, special 
transducing elements or brand new acoustic principles­
which turn out to be almost as old as cigarstore Indians. 
For some inexplicable reason, most of these exotic new 
inventions come from Los Angeles-or in that vicinity. 
It must be the climate! G. WT. 
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Beware of Stylus Carnivorous, 

The Vi"ll Cannibal. 

Stylus Carnivorous may 
look cute, but he's a nasty little 
creature. He shows up when the 
stylus in your phonograph cart­
ridge begins to wear. And 
when he shows up and starts 
grinding away- kiss your 
favorite record goodbye. 

The diamond tip of a 
stylus has a tough time playing 
records month after month. 
Even with today's minimal 
tracking force, a diamond isn't 
forever. (At most, the best dia­
mond stylus may last some 500 
hours, or long enough to play 

about I I 00 record sides.) 
How do you avoid Stylus 

Carnivorous? Very simple. Just 
take your cartridge to your 
high fidelity dealer for a check­
up about every six months. Our 
Pickering dealers will be happy 
to do this for you-free. 

If your cartridge is a Pick­
ering (and it just might be, since 
manufacturers install more Pick­
erings on record players than 
any other cartridge) and if you 
need a new stylus, be sure to 
ask for the precise Pickering 
replacement. Ask for the one 

that matches the stylus ongl­
nally engineered for your equip­
ment. 

So if your stereo has been 
sounding strange, maybe it's 
not your stereo. Maybe it's old 
Stylus getting Carnivorous. 

For our free brochure, 
"Questions and Answers About 
Cartridges and Styli" write to 
Pickering and Co., Inc., Plain-

view, 1• N.Y. . 
I I 8 0 3. '-_fo-r-tho_SB_WI_h~. o-cs-n-~-a~r t-he- d.-ift.-er-en- ce-'-
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An infinite 
choice 
of speeds. 
The variable control Lenco manual 
turntables offer an infinite selection of 
speed-a continuous sweep from30 
to 86 rpm. At the standard 16-2/3, 
33-1/3, 45 or 78.26 rpm, there are 
click stops that can be precisely set 
or adjusted at any time. 

With this, you can slow down a 
complex rush of notes, the better to 
appreciate the inner voices when you 
listen next at normal speeds. You can 
tune a recorded orchestra to match the 
instrument you play, and join in. Your 
tuning is not restricted to a paltry 
fraction of a note, either. You can 
exercise your urge to conduct, choosing 
whatever tempo suits you. And you can 
use it to extend your knowledge of the 
dance or language, or to accompany 
your slide or movie shows. 

And at every one of these speeds, 
Swiss precision takes over. For 
example, the Lenco L-75's sleekly 
polished transcription tonearm shares 
many design concepts (such as gravity­
controlled anti~skating, hydraulic 
cueing, and precision, knife-edge 
bearings) with arms costing more alone 
than the entire L-75 arm and turntable 
unit. And the dynamically balanced 
8.8 lb. turntable reduces rumble, wow 
and flutter to inaudibility. 

The L-75 complete with handsome 
walnut base at $99.50 offers profes­
sional quality and versatility but at 
far less thari studio-equipment prices. 
The B55 (lighter platter and an arm of 
almost equal specification) is only 
$85.00 with base. Both are available 
now at your Benjamin/Lenco dealer. 
Benjamin Electronic Sound Corporation, 
Farmingdale, N.Y. 11735, a division 
of Instrument Systems Corporation. 

Lenco turntables 
from Benjamin 
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(Continued from page 1 4 ) 
than necessary, whilst a high tripping 
level may affect brilliance and audible 
"breathing" may be apparent. (2) Lower 
frequencies do not mask noise suffi­
ciently, and switching current should be 
obtained by sampling the higher audio 
frequencies only. When low frequencies 
are allowed to trip the suppressor, an 
irritating kind of modulation noise will 
result, and when the turnover frequency 
is too high, again the filter becomes 
ineffective. 

The action of the Philips noise 
suppressor is as follows: it is a steep 
low-pass filter in the absence of high 
signal frequencies, and it is tripped by 
high-frequencies only, in such a way that 
the presence of HF signals above a 
certain level will bypass the filter 
action. 

The circuit description shows that in 
the signal splitter the input signal Vi 
(including hiss) is divided into two 
parts, V1 and V2. The path of V1 
contains an all-pass filter. V2 is fed 
through a high-pass filter, an amplifier 
to obtain a favourable processing level, 
a continuously variable attenuator and 
a fixed attenuator to re-establish unity 
gain. The attenuation rate of the variable 
attenuator is made dependent upon the 
level of the HF signal at its input. 

For signals above 4kHz and more than 
38 dB below reference level, the signals 
in the two channels are equal but of 
opposite phase and cancel each other 
in the adding stage. It is here that 
noise becomes noticeable and signals 
below this level are progressively 
suppressed, together with the noise. 

Low frequency signals and signals 
with an amplitude of more than -38 dB 
below refert nee level are not present in 
the output of the attenuator stage. 
Thus there is no cancelling action and 
Voiswhollylinear. Unweightedmeasure­
ments show a ratio improvement of more 
than 10 dB at 6 kHz and 20 dB at 
10kHz. For high frequencies the circuit 
causes a phase-retard of 180 o which 
largely compensates the phase-lead 
caused by the equalization circuits of 
tape recorders. As a result the Dverall 
transient response is significantly im­
proved, Philips' designers report. The 
system is switchable in/out. Equipment 
incorporating this device is not yet 
available, as we write, but may be avail­
able by the end of this year. The cost 
to include in recorders, etc. will not be 
expensive. 

* * * 
AUDIO readers will know that the 

world-wide Dolby "noise-stretching" 
techniques have already been adopted 
by some 400 recording companies, 
motion picture studios and broad-

casting organizations. Just announced 
is an IC version of the Dolby B type 
(in conjunction with Signetics) which 
should have considerable impact on 
the cassette player market. as well as 
having applications in hi-fi FM 
broadcasting. Dr. Ray Dolby's design 
and development team is located in his 
company's laboratories in Clapham, 
southwest London. Bert Whyte dealt 
with the application of the Dolby B 
technique in the June, 1971 Aumo. 

* * * 
Ferrograph is a very well respected 

name in England and we have just 
learned that a licensing agreement has 
been reached between Ferrograph 
and Dolby Laboratories, Inc. to fit the 
B noise reduction system. The general 
quality of the Ferrograph tape transport, 
heads, and the electronics are such that 
when the inherent noise in low-speed 
recordings is reduced by the use of the 
Dolby- technique, the overall quality 
of tapes made at 1 Ys ips is then compa­
rable to that produced at 71/z ips without 
the systein. Another Ferrograph product 
which we are now testing- I do not know 
whether it is available in the USA yet­
is the RTS 1 Recorder Test Set. Con­
sisting of 4 basic sections, variable 
frequency audio generator, millivolt­
meter, peak-to-peak wow and flutter 
meter, and distortion measuring net­
work, this all-in-one instrument will 
measure frequency response, distortion, 

·crosstalk, erasure, input sensitivity, out­
put power and S/N ratio . 

* * * 
Arthur Radford, eminent British 

designer of audio amplifiers and loud­
speakers, recently demonstrated his 
latest SPA 5d power amplifier and ad­
vanced control unit (Model SC 24) 
at the Sonex exhibition at Skyway Hotel, 
Heathrow Airport, complemented by 
an FM stereo tuner FMT4 incorporating 
some sophisticated circuitry. But these 
developments form only a few of the 
developments that Arthur is working 
on at present. 

His Model 270 loudspeaker is of 
interest to devotees of the all-round 
type of loudspeaker dispersion, as 
although it is not a true omni-direction­
al , since the middle and upper frequency 
range units are forward facing on each 
of . three sides, so covering 270°, 
hence its name, but it does radiate an 
uncolored sound, if not quite such a 
positive stereo image as some listeners 
prefer, when used as a pair. I can re­
veal that a 360 o design of an unusual 
nature and physical construction is under 
development, which I'm sure will cause 
quite a stir in the audio dovecotes 
when released at the end of 1971 , 
I expect. /e. 
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A
FTER THE INITIAL FLURRY of excitement and, regre. ttably, 
the misinformation engendered by the sudden interest 
in quadraphony, some ordered definitions seem to 

have evolved in this new listening medium. Readers who have 
followed the rapid progress of four-channel sound are aware 
that there is such a thing as "discrete four-channel sound" 
and something else called "matrixed four-channel sound." 
In the former category are to be found such source materials 
as four-~hannel tapes which reqmre a tape playback unit 
equipped with a four-track head, four separate preamplifiers, 
four amplifiers and four loudspeakers. A second source of 
program material is the much heralded NC four-channel 
disc which was successfully demonstrated more than a year ago. 
This disc, as first demonstrated, had grooves which included 
the ordinary 45-45 (or lateral-vertical) cutting system for the 
left-front and right-front channels. In addition; a supersonic 
subcarrier frequency, modulated with left-rear and right-rear 
information was also inscribed in the groove. While a sub­
carrier decoder would be required to recover all four channels 
as independent program sources, the JVC system nevertheless 
qualified as a "discrete" four-channel system in that the inter­
action between channels was no greater than the limitations 
normally imposed by the separation capabilities of the cartridge, 
associated electronics, etc. There are difficulties inherent 
in the JVC disc, including problems of tracking (by low-cost 
cartridges), playing time per disc side, destruction of the high 
frequency subcarrier content by worn styli and the like, 
but all of these do not alter the fact that the JVC disc was, and 
is, a possible source of discrete four-channel programming­
second only to tape in an open reel or cartridge format. 

We shall be concerned here not with the discrete form of 
four-channel sound reproduction, but with the so-called matrix 
forms, their underlying principles, their advantages, and their 
limitations. Basically, "matrixed" four-channel stereo has come 
to mean the mathematical combination of four separate chan­
nels of information into two more complex, processed channels. 
In a way, the listener equipped with a monophonic FM 
receiver tuned to a stereo broadcast hears a "matrixed" 
signal as well. In that case, the "matrix" simply consists of the 
algebraic addition of the left and right channel signals to 
produce a monophonic composite of the stereo program. That 
is, the monophonic listener hears L + R (left plus right), 
while the listener equipped with suitable stereo FM receiving 
equipment hears separate L and R signals. It is this aspect of 
stereophonic FM transmission which earns FCC approval 
of the system as compatible. 

In the case of quadraphonic sound, we are dealing with four 
original signals and any attempt at matrixing should fulfill 
at least two requirements. First, the material should in its 
two-channel encoded or matrixed form provide a satisfactory 
listening experience for the listener equipped with two-channel 
stereophonic equipment. Secondly, the listener equipped with 
only monophonic equipment should, if possible, hear some 
sort of composite of the entire origjnal program. Both of 
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these requirements must be fulfilled in the encoding process, 
rather than in the decoding process, since it is presumed that 
the stereo and monophonic listeners do not wish to add any 
equipment to their setups. The sole purpose of the decoding 
process should be to recreate the aurally perceived effect that 
the listener would have enjoyed had he listened to the four­
channel material in its original, discrete form. At the moment, 
there are two predominant reasons for the development of 
such a "closed-loop" encode-decode matrix system. If in fact 
a satisfactory and simple matrix formula could be derived, 
disc recordings could be manufactured in much the same way 
as they are currently being produced, since the standard 
cutting apparatus (capable of impressing two channels of in­
formation on a disc) could continue to be utilized with no 
technical changes. Existing cartridges, styli, and electronics 
at the reproducing end could also remain unchanged, since these 
devices are required to track . and reproduce ordinary two­
channel audio information and cannot detect the fact that the 
new encoded audio information differs in content from that 
of an ordinary two-channel recording. 

With FM still deemed to be the predominent ~usic source 
for high fidelity home listening, the second justification for a 
matrixed system for quadraphony arises from the fact that, to 
date , no one has come up with a means for broadcasting 
four discrete full fidelity channels of information via a single 
FM station while abiding by the present standards and 
regulations governing such broadcasts as set forth by the 
Federal Communications Commission. The author was 
privileged to participate in the field tests conducted by the 
FCC in the late 1950's when standards were beingpromulgated 
for stereo FM broadcasting. Those deliberations extended 
from late 1957 to mid-1961 and, it should be emphasized, 
the final rules agreed upon required no change in bandwidth 
requirements, station frequency allocations, and the like. 
Such systems as have been proposed to date for quadraphonic 
broadcasting via a single station would require such major 
rule changes and are certain to take even more time for deliber­
ations and trials and tests than . was true for the relatively 
simpler transition to two-channel broadcasting. In addition, the 
systems thus far proposed all envision the shifting of subsid­
iary communications service (SCA, the subcarrier background 
music service now provided by such firms as Muzak and others) 
to a higher subcarrier frequency. While this is of no concern 
to the FM radio listener, it is of very deep concern to vested 
interests such as Muzak and others, who have sold or leased 
to subscribers thousands of specially built receivers-each of 
which would have to be modified or replaced at considerable 
cost. In view of these facts, my own feeling is that we are not 
likely to see approval of a new set of standards for quadra­
phonic 'transmission for a minimum of five years-if then. In 
this connection, a "matrix" system offers immediate advantages, 
in that only two channels of information need be broadcast, 
totally consistent with present rules and regulations. Best proof 
of this is the fact that some 28 FM stations around the country 
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have already begun (or are about to begin) scheduled broad­
casts using the "matrix" system developed by the author and 
Mr. Jon Fi~er in cooperation with Electro-Voice, Inc., a 
division of Gulton Industries. · 

Matrixing and Synthesis 
Before describing various matrix systems, it is important 

that the reader understand the difference between a total 
matrix system and a synthesizing approach which has led to 
the appearance of various products on the market. Synthesis of 
quadraphonic sound simply means taking an existing two­
channel source and treating the two signals obtained in any 
one of a variety of ways. For example, the L and R signals 
may be fed through a time-delay network, such as mechanical 
or electronic reverberation devices. The delayed signals may 
then be fed to a second stereo amplifier and a pair of speakers 
positioned at the rear of the listenmg room to provide arti­
ficially produced reverberant sound, coming from the rear, 
heard a fraction of a second later than the primary signals from 
the front speakers. Such devices are in fact utilized (along with 
other processing techniques) by Harman-Hardon in their 
new "quadraphonic processor." Another synthesizing scheme 
involves the use of random, out-of-phase information which 
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may or may not be present in a stereo recording. The routing 
of such out-of-phase information to one or two loudspeakers 
mounted at the rear of a listening area (as suggested by Dynaco) 
does, in many cases, provide a sense of "hall ambiance," 
largely because the reverberant field originally sensed by 
the two-channel recording setup often involves random, out­
of-phase reflected signals from various parts of the hall or 
auditoriums in which the recording was made. In addition, 
purposely or inadvertently, one or more microphones in the 
recording studio mixing setup may be electrically out of phase 
to produce significant amounts of L-R signal which would 
be heard at the rear speakers if they are suitably connected. 
It is, then, technically feasible to deliberately make specific 
recordings with certain out-of-phase primary instrumentation, 
but to do so without special precautions would render such 
recordings incompatible in monophonic playback. Thus, the 
original Dyna proposal must remain, at· best, in the category 
of "synthesizers" rather than total systems. As such, it is an 
interesting and inexpensive way to add a third or fourth 
loudspeaker to a stereophonic installation for the recovery of 
such random, out-of-phase information as may be present in 
a particular recording, but it is no substitute for a total system 
capable of localizing four sound sources in a predictable 
manner. The same must be said of the popular Sansui four­
channel synthesizer which, by manipulating the phase rela­
tionships (and, in certain settings of the selector switch, the 
frequency content) between the two normal stereo channels 

and the "derived" rear channels, creates various effects akin 
to the four-channel listening experience. 

In the case ofDynaco, it was soon realized that the "diamond" 
speaker pattern (a front-center speaker, flanked by two speakers 
at the front right and left, and a single rear speaker) would not 
gain popular favor, since, in most "discrete" four-channel 
arrangements speaker placement in the four corners of the 
room was rapidly becoming the norm. Accordingly, Dyna 
altered its hookup arrangement to conform to this format and 
its latest method, as incorporated in the commercially available 
"Quadaptor," is shown in Fig. 1. In th1 arrangement, front 
left and right speakers are connected normally, while the 
two back speakers are fed varying amounts of L-R and R-L. 
While this arrangement comes closer to being a true matrix 
system (providing, of course, that a suitable encoder were 
available for recording and broadcast purposes and providing 
the present objections to the introduction of "out-of-phase" 
material on "compatible" records and broadcasts were to be 
tolerated), it falls short of meeting some of the fundamental 
objectives of a "total system." Rear separation is non-existent 
(aurally or measurably) and much of the material heard from 
the rear speakers actually appears in the front speakers at a 
higher level, so that listener positioning is extremely critical. 

· LEFT IN 

RIGHT IN 

OPEN FOR 
BALANCE CHECK 

LEFT FRONT 

RIGHT FRONT 

OPEN FOR 
FRONT ONLY 

Fig. 1-Circuit diagram of the Dynaco Quadaptor. 

LEFT BACK 

RIGHT BACK 

Alternative means of making the listener hear sounds from 
the rear that he does not hear from the front could involve 
all manner of frequency discrimination. For example, the highs 
might be rolled-off in the normal L and R channels and the 
Tesultant signals passed on to the rear channels in the very 
simplest frequency-discrimination attempt to create different 
sounds. at front and back locations. Obviously, more sophisti­
cated frequency discrimination schemes suggest themselves, 
including ' the use of "comb filters" for screening specific 
frequencies and then directing them to front and back pairs 
of speakers. All of these approaches will produce "different" 
sounds at the rear- but none of them could rightly be called a 
"closed loop" matrix system. . 

Electro-Voice System 
The Stereo-4 system proposed by Electro-Voice benefits 

from a series of decisions and acoustic phenomena which were 
thoroughly explored by its inventors and Electro-Voice prior 
to finalization of the parameters now used. Listener positioning 
has been found to be non-critical in that a listener can walk 
around the room and hear different program material from each 
of the speakers even when he stands close on a given speaker. 
Excellent front-to- back separation in maintained and, by 
judicious "blending" of front-left and front-right information 
(in the case of reproducing two-channel material in "synthesized" 
four-channel form as well as in the total "encode-decode" 
process), the "monophonic image" (soloist, center-stage, for 
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example) remains positively at "front and center" position. A 
further side benefit particularly related to "classical" recording 
techniques (but noticeable even in "pop" recordings) arises 
from the choice of parameters, and I have come to call this 
side benefit "acoustic matrixing" for want of a more generic 
term. 

Acoustic Matrixing 
Readers familiar with presently approved standards for 

stereo FM broadcasting know that the system may be analyzed 
in two ways. First, the broadcast system may be thought of 
as a "switching" technique, in which left and right channel 
information is alternately "sampled" at a 38-kHz switching 
rate. A simpler concept (and the one actually spelled out in 
the FCC rules) describes the system in "matrixing" terms. 

' V~IN~ 
I 
' 

L 
MIKE 

..,. 

. 
MillE 

Fig. 2-Typical microphone layout in a classical recording 
situation. Each mike "hears" the entire orchestra, but from 
different vantage points. 

ENCODER 

TRANSFER MEDIUM 
( FM-STE REO, 

RECORD , 
TAPE , ETC .) 

L' L' 

DECODER 

L' f 

Fig. 3-General format of encode-decode matrix systems. 

That is, the main channel is to transmit the sum of L + R, 
while the subcarrier is modulated with L-R information (a 
"difference" signal obtained by simply subtracting the R 
electrical signal from the L electrical signal). Normally, the 
"decode" matrix for "perfect" stereo recovery at the receiving 
end involves the following algebraic manipulations: to recover 
L, we add (L+R) + (L-R) which yields 2L (the factor of 2 
denotes amplitude only, and can be -ignored in this case or ad­
justed by simply "turning down" your volume control by 6 dB), 
while 2R is recovered from the combination of (L + R)- (L-R). 
Recently, we were experimenting with a stereo FM decoder 
built along these lines and we fitted it with a variable control 
which determined the amount of (L-R) or -(L-R) that was to 
be added in the matrix. We discovered that if, in fact, we intro­
duced more than unity of the (L-R) contribution, we actually 
heard greater separation! As an example, if in the matrix 
we use (L+ R) + 1.2(L-R) to recover left and, symmetrically, 
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(L + R)- 1.2(L-R) to recover right, mathematically we come up 
with 2.2 L- 0.2R for our left recovered signal and 2.2R- 0.2L for 
our right recovered signal. We found that we could carry this 
to an even further extreme. For example we might rematrix 
as follows: (L + R) + 2(L + R) and (L + R) - 2(L + R) to yield 
3 L-R for our left recovered channel and 3 R-L for our right 
recovered channel. If you were to observe our recovered left 
and right signals by means of an oscilloscope, without regard 
to "phase" or polarity (for, after all, -Lis simply L 180 degrees 
out of phase with itself), you would have to conclude that the 
decoder was "defective" and that the "separation" was only 
10 dB, since you would see about VJL in the right presentation 
and ~bout V3R in what you thought should have been exclu­
sively L. Yet, the audible separation was acknowledged to be 
better by everybody who listened to the system! Why? Consider, 
for a moment, the miking arrangement in a classical, two­
channel live recording ai a concert hall, as shown in Fig. 2. 
For argument sake, let us suppose that the mikes are omni­
directional and that therefore the acoustic power reaching 
them from any instrument in the orchestra will be a function 
only of distance between microphone and instrument in ques­
tion. The linear distances shown from the violin to either mike 
and from the bass viol to either mike are not unreasonable, so 
that in fact, the left mike hears not only the violin, but the bass 
viol as well. Since the bass viol is twice as far from the left 
mike as is the violin; the mike will hear the bass at a power 
reduction of 4:1, since sound intensity varies as the square 
of the distance from the source, and the two distances are in 
the ratio of 2:1. Thus, the L mike might be said to pick up 1.0 
violin + 0.25 bass and the R mike hears 1.0 bass + 0.25 
violin, in terms of acoustic power. Examined from an electrical 
separation point of view, this represents only 6 dB .of separation! 
In other words, we could say the left channel is really L +0.25R 
and the right channel is really R + 0.25L. If, upon playback of 
a recording of "matrixed" stereo broadcast we wanted to in­
crease apparent separation, we would only have to apply 
the "over-matrixing" techniques described earlier-that is, 
introduce some "negative" L into our recovered L information. 
Recognizing that Lin this instance is really L +0.25R and that 
R is really R + 0.25L, let us apply these quantities to the two­
channel matrix and add in "more than unity" quantities of 
our L-R portion of the matrix, specifically, 1.25 (L-R). Sub­
stituting the actual values for Land R (as they really are picked 
up by the microphones) we get: . 

[(L + 0.25R) +(R +0.25L)] + 1.25[(L +0.25R)-(R +0.25L)] 
for the left channel recovery, and 

[(L + 0.25R) +(R + 0.25L)]-1.25[(L +0.25R)-(R + 0.25L)] 
which, when solved, yield 1.93L + 0.28R for the recovered 
L channel and 1.93R + 0.28L for the recovered R channel. 
Note that the dematrixed L channel contains approximately 
only 1/7 of R content and the dematrixed R channel contains 
only approximately 1/7 of L content. At the performance, 
recall, each microphone had actually picked up 1/4 of undesired 
channel content, while after dematrixing the undesired content 
is actually less-down to 1/7. We have increased apparent and 
audible separation beyond what it was at the actual performance. 
And we have done this by introducing specified amounts of 
out-of-phase signals from undesired channels! 

If you keep thinking about this concept and try to visualize 
this SCJ.me thing happening in four channels with the various 
permutations between left, right, front, rear, and diagonals, 
you will understand the nature and some of the philosophy 
behind the particular parameters chosen in the Electro­
Voice Stereo~4 matrix system. 

Matrixing in General 
The basic concept irt quadraphonic matrixing is shown in 

Fig. 3. Obviously, all we can do is mathematically combine Lr, 
Rr, Lb, and Rb to create two new complete signals, which we shall 
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call L' and R'(the encoded signals). The subscripts r and b 
refer to front and back while capitalized L and R stand for 
left and right in the following discussions. If we are to have 
a symmetrical form of encoded. matrix and stereophonic and 
monophonic compatibility dictate that we must, then the en­
coded signals will have to take the form of L' = ALr + BRr 
+ CLb + DRb and R' = BLr + ARI + DLb + CRb in which 
A, B, C, and D are coefficients which may be either positive 
or negative and which may have an amplitude of anything 
from 0 to 1. What coefficients to choose as A, B, C, and D 
is really the problem and the solution is dictated by the series 
of aural compromises we wish to make, as we shall see pres­
ently. As two extremes to consider, let us for example assign 
values to + 1 to all four coefficients. Then the stereo listener 
would hear exactly the same thing from his right-channel 
loudspeaker as he did from his left and all stereo effect would be 
lost. Conversely, if we assign a value of + 1 to coefficient A, 
but 0 to B, C, and D, then the quadraphonic listener would 
receive Lr from his left speaker and Rr from his right speaker, 
but he (and we) would have lost all the rear information 
completely and could not reconstruct the four-channel illusion 
by subsequent dematrixing. Those are just two extreme 
possibilities and we haven't even considered the fact that A, 
B, C, and D may take on positive or negative (out of phase) 
values! 

Dematrixing in General 
Using the general terms developed above for any quadra­

phonic matrix system, we can now consider what we must do, 
in a general sense, to dematrix or decode the two "combined" 
signals at the listening end. Let the recovered four channels 
of signal be labeled L'r, R'r, L'b, and R'b. The subscripts have 
the same meaning as before, but the prime (') notations denote 
the fact that the recovered signals are not (and never can be) 
the exact equal of the original discrete four channels of infor­
mation that we started with. The form of the recovered signals 
will be (for symmetrical outputs): 

L'r=EL' + FR' 
R'r=FL' + ER' 
L'b=GL' + HR' 
R'b=HL' + GR' 

in which E, F, G, and H are again new coefficients ranging 
in value from 0 to 1 and may be either positive or negative 
in sign. Solving for a typical channel (you can so1ve for the · 
others yourself) by substitution, we get, for the left-recovered 
channel: 

L'r = (EA + FB)Lr + (EB + F A)Rr + (EC + FD)Lb 
+ (ED + FC)Rb. 
Clearly, this solution shows that the recovered L'r will actually 
contain some amounts of the other three signals (Rr, Lb, 
and Rb), but the choice of the coefficients and their phase 
relationships will determine to what extent we aurally perceive 
good quadraphonic "separation" in an actual listening ex­
perience. 

Scheiber Symmetrical Matrix 
Peter Scheiber was first to suggest a practical matrix for 

encoding and decoding quadraphonic sound -the so-called 
4-2-2-4 approach. In addition to the generalized forms of 
matrixing equations which we have outlined, Scheiber also 
suggested a gain-riding or sensing approach which, through 
logical analysis of the predominance of the various signals, 
could emphasize the "desired" signal from a given speaker 
when it was the sole or predominant signal present. This 
latter refinement is fully explained by Scheiber elsewhere. (*) 
We wish, here, to deal only with the "matrix" aspects of his 
proposal as they relate to the previously enumerated general 
(') AES Journal, Vol. 19, No. 4; pp. 267-79 
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equations. For his coefficients, Scheiber chose the following: 
A = C = E = G = 0.924; B = F = 0.383, and D = H 
= -0.383. By solving the equations for L'r, for example, we get: 

L'r= [(0.924 X 0.924) + (0.383 X 0.383)]Lr 
+ [ (0.924 X 0.383) + (0.383 X 0.924) ]Rr 
+ [(0.924 X 0.924) - (0.383 X 0.383)]Lb 
+ [(0.924 X -0.383) + (0.383 X 0.924)]Rb 
= Lr + 0.707Rr + 0.707Lb + ORb. 

Solution for the other three signals will yield: 
R'r = Rr + 0.707Lr + 0.707 Rb + OLb; 
L'b = Lb + 0.707Lr -0.707Rb + ORr, and 
R'b = Rb + 0.707Rr -0.707Lb + OLL 

By using symmetrical and equal coefficien!s in both the e~code 
and decode process, Scheiber comes up wtth recovered signals 
in which the measurable separation between a desired channel 
and its two flanking channels is 3 dB. Furthermore, this sym­
metry leads to the complete cancellation of the diagonally­
opposite channel with respect to the desired channel. Thus, 
the right rear disappears entirely when we wish to hear a front 
left only, but that front left only is flanked by signals coming 
from the front right and left rear, each attenuated by only 3dB. 
This is excellent symmetry if one intends to supplement 
the matrix by means of gain riding (as Scheiber proposes with 
his elaborate gain control decoder logic circuitry), but is not 
the best form of assymmetry if one wants to utilize the acoustic 
matrixing phenomena described earlier. The absence of a 
diagonally opposite channel (which, if polarized out of p~ase 
at some nominal amplitude which is less than the coefficient 
of amplitude available at the desired channel, could have aid~d 
in the localization effect) is a hindrance, rather than an atd 
if one wants to keep the system confined to matrixing only. 

If one examines the situation with regard to playback of 
ordinary two-channel discs via these particular coefficients 
(sans any gain riding), the situation is equally undesirable, 
for in that instance frontal separation is reduced to a mere 
7.6 dB (0.383/0.924 is the Scheiber ratio between desired and 
undesired information in the left-right relationship of ordinary 
two-channel playback via this matrix. Of course, Scheiber's 
system, whether used for playback of his own encoded mater~al 
or for the "enhancement" of existing two-channel matenal 
was always presented together with his gain riding circuitry, 
and as such was an acceptable format for quadraphonic sound 
reproduction. The problem with this form of matrix-gain 
riding combination was the costly nature of the complex 
gain-riding circuitry which exceeded, by far; the cost of the 
relatively simple matrix alone. It would seem advantageous, 
therefore, to replace the totally symmetrical coefficients 
suggested by Scheiber with an independent set of coefficients 
for the encoding process and a different set of coefficients 
for the decode process, which are also, of themselves, sym­
metrical. The objectives set forth for these coefficients are the 
following: . 

1. Playback of either an encoded or a two-channel d1sc 
via a two-channel reproducing system should provide adequate 
separation of left and right information so as to preserve the 
artistic intent of the performers and/ or producers of the record­
ing. This requires that the left front and right front discrete 
separations should be maintained at a figure of at least 10 dB. 
(The reasons for this arbitrary figure will become clear shortly.) 
It should be bourne in mind that this 10 dB figure must be 

. discrete and measurable in this instance, since with only two 
channels operating, we cannot avail ourselves of the effects 
of acoustic matrixing possible in the full four-channel array. 

2. In the monophonic playback of an encoded disc, rear 
information must continue to be present but may, if necessary, 
be attenuated to some degree. This requirement is made not 
only from an aesthetic point of view, but is a very real require­
ment in the broadcasting of such encoded discs, since at the 
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Extravagance 
in the pursuit of . 
excellence is no vice. 
At first blush, $225 for a record playing 
instrument would appear to be rather 
expensive. That is about $50 more 
than today's acknowledged standard in 
record playing instruments, our own 
Miracord 50H .But, if you're one of those 
people who derive great satisfaction 
from an instrument that is precise in 
every detail and offers meaningful fea­
tures not available anywhere, then the 
new Miracord 770H is designed for you. 

The 770H takes for granted all fea­
tures that exist in the finest of turntables 
available today. It shares all of the im-

will contribute to 
flawless play and 
greater enjoyment 
from your records. 
Such features in­
clude TRU/TRACK, 
an adjustable head 
that can be set so 

that the cartridge assumes the precise 
15 degree vertical angle for any number 
of records when used automatically, or 
for a single record when used manually. 
There's a variable speed control with 
digital stroboscopic speed indicator. 
Not only can you adjust the speed of 
the 770H over a 6% range, but you can 
restore it to the precise originally selec­
ted speed (33 or 45 rpm) with the help 
of a built-in illuminated stroboscopic 
speed indicator. Digital readouts of the 
exact speed are always visible on the 
rim of the turntable. 

Another breakthrough is the built-in 
ionic elapsed time stylus wear indicator 
which keeps tabs, by the hour, of pre­
cisely how long your stylus has been in 
use. It even reminds you to check your 
stylus. 

So, you see, the rewards of the 770H 
for the music lover more than compen­
sate for the enthusiasm of our engi-. 
neers.See it at selected audio specialists 
or write for full color brochure. Benjamin 
Electronic Sound Corporation, Farm­
ingdale, New York 11735/a division of 
Instrument Systems Corp. 

portant exclusive 50H features- Papst 
hysteresis synchronous motor; external 
stylus overhang adjustment with built-in 
gauge; massive, dynamically balanced 
turntable and cueing in both manual 
and automatic modes. To these features, 
the 770H has added several that are 
new, that never existed before. and that 

Miracord 770H 
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