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Brilliant sound from 
a distinctive newcomer: 

And the critics agree: 
OPERA NEWS (Hans Fantel) 
"The cadre of relatively low priced 
high-performance speakers has recently 
been augmented t:y 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." 

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 smcoth, 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." 

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 ." 



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 
flush 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" x 26" x 13%6" 133/4"x24"x12Y16" 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. 

etD PIONEER® 
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, Ill. 60007 Canada: S. H. Parker Co., Ontario 



You're 
reading 

this page 
for the 
same 

reasons 
we build 

our 
speakers. 

Better music, wherever you 
listen. Real fundame-)tal, 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 LDL 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 a compact, elegant way to 

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

the price is as realistic as 
the sound! 

'Prices slightly higher in south and west. Deder inquiries invited. 

Linear 
Design 

Labslr,c. 
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IMPROVE 
YOUR HEARING 

FOR $200. 
Sometimes high fidelity people lose 

sight of what it's all about: Sound. 
The ultimate test of any piece of 

high fidelity equipment is what you 
hear. 

That's why, of all the statements 
made by equipment reviewers about 
our Garrard Zero 100, the most 
significant were these: 

"Using identical virgin records, 
and virgin styli in identical good 
cartridges, the Zero 100 on occasion 
sounded markedly `crisper' than 
other turntables." Rolling Stone. 

"A listening test proves to bring 
new life to many records, noticeably 
reducing distortion on the inner 
grooves." Radio Electronics. 

styla 

Pickup head pivots 
Mkulating P.U. arm 

in this direction as arm pivot- - 
tracks across records. pjrot_ticed head 

Pickup arm Articulating arm 

"From about 7 in. diameter to 
runout, the Zero 100 delivers 
considerably less distortion and 
greater definition than with the 
same pickup mounted in a standard 
arm. The improvement in sound 
quality is notably impressive." 

Elementary Electronics. 
"The articulated arm of the Zero 

100 produced less distortion, and 
therefore greater definition, on 
high-level, musically complex 
passages, from the inner grooves:' 

Hi-Fi Stereo Buyers' Guide. 
That's what reviewers actually 

heard when they tested the first 
automatic turntable with Zero 
Tracking Error. This is, to our 
knowledge, the first time a 
turntable has been given credit for 
making records sound better. 

Tree tangent tracking geometry 
The Zero 100 tone arm. 

TONI orri 

e ol 
cartridge tanter ngential 

to record groove. 

Cartridges and other components, 
yes. But never a turntable - until the 
Zero 100. 

By this time you probably know 
how we achieve Zero Tracking Error. 
The principle of the articulating arm, 
continually adjusting the angle of 
the cartridge so it is always at a 90° 
tangent to the grooves, is a simple 
one. But the ingenious engineering 
and the development of the precision 
pivots to make the principle work, 
took several years. 

But enough from us. Let's go back 
to what the reviewers say about the 
Zero 100. 

"It probably is the best arm yet 

offered as an integral part of an 
automatic player." High Fidelity. 

"All of these features combined 
into one automatic turntable make 
news, even though some are found on 
other units. Only in the Zero 100 are 
they all put together." Audio. 

When Audio talks about "all of 
these features" they're referring to 
such things as our magnetic 
anti -skating, variable speed control, 
illuminated strobe, viscous -damped 
cueing, 15° vertical tracking 
adjustment, patented Garrard 
Synchro-Lab synchronous motor and 
our exclusive two -point record 
support in automatic play. 

But all of this gets back to our 
original point. It is the sound that 
makes the difference. After all, a 
$200 record player should give you a 
really meaningful difference. And 
the high fidelity experts agree that 
people who own a Zero 100 will hear 
better than people who don't. 

If you'd like to read the reviews in 
full detail, we'll send them to you 
along with a complete brochure on 
the Zero 100 and the Garrard line. 
Write to:British Industries Company, 
Dept. D 13, Westbury, N.Y. 11590. 

GARRARD 
ZERO 100 

The only automatic turntable with 
Zero Tracking Error. 
Mfg. by Plessey Ltd. Dist. by British Industries Company 



A survey of the leading open - 
reel tapes. 
"The Language of High Fidel- 
ity" Part 10 of Martin Clif- 
ford's series for beginners. 

Equipment Reviews include: 

Dynaco A-35 loudspeaker 

Marantz 1120 integrated am- 
plifier 

SAE Mk XII loudspeaker 

JJ?.sz OUIJA 

u.p. C .J 
>4,22 4,1 

About the Cover: This shows 
one wall of Arne Berg's studio 
described on page 8. In the 
cabinet on the extreme left 
are the two Tri -amps and elec- 
tronic crossover, then on the 
right hand side of the door 
opening is a TEAC AG 600 
receiver and a TCA 40 4 -chan- 
nel tape recorder. Next to that 
is a TASCAM Series 70 re- 
corder, a Model 10 mixing 
console and two TASCAM 
prototype Dolby "B" units. 
The turntable is a CEC with 
a Stanton 681A cartridge and 
the cassette recorder under- 
neath is an A24. The small unit 
on the right is a Metrotec 
Graphic Equalizer and hidden 
somewhere are the Madsen 
delay -line amplifiers. The 
various cabinets are all Barzi- 
lay and the whole installation 
is by permission of Mrs. 
Berg... 

Audloclinic Joseph Giovanelli 

Frequency Response of Two 
Channels 
Q. Can you tell me why there should 
be a difference in 'frequency response 
between one channel and another in 
any good amplifier? I have seen such 
differences mentioned in equipment 
reviews.-Michael Visser, Hatfield, 
Pennsylvania 

A. It is possible for each channel of 
a stereo amplifier to have a bit dif- 
ferent gain from its mate. That dif- 
ference can cause the overall frequency 
response of one channel to be de- 
pressed or raised above that of the 
other channel. Further, because of 
differences in transistors and somewhat 
different component values, the outer 
ends of the frequency response (outside 
the audible range) can vary a bit from 
one channel to the other. 

When I speak of differences in com- 
ponents values between the two chan- 
nels, I refer to the fact that there is 
a certain amount of error in the value 
of a given component. There is a 
nominal value printed on a component, 
but there are manufacturing tolerances. 
These little variations in the actual 
value of the components and slight 
differences in gain of the transistors 
can and will affect the performance of 
an amplifier. As you will observe, 
however, these differences are too 
small to be heard. The use of large 
amounts of fuseback keeps such fre- 
quency errors to a very small mini- 
mum. 
Interference From a Power 
Transformer 

Q. I own a high-powered transistor- 
ized audio amplifier. It causes trouble 
because the power transformer buzzes 
audibly into the listening area and it 
radiates into the AM broadcast band 
loud enough to spoil AM reception. 

I tried tightening the bolts on the 
transformer laminations, but with no 
improvement. I also tried line filters to 
keep the `hash" off the broadcast band, 
but again, with no success. Can you 
come up with a solution to the noisy, 
buzzing transformer or a solution to the 
buzzing "hash" which it produces on 
the AM band?-Dr. J. W. Welch, Wall 
Lake, Iowa 

A. Power transformers can make 
noise which can be heard as mechanical 
vibration. These vibrations are often 
amplified by the cabinet in which the 
equipment is housed-because it acts 
as a sounding board. This aspect of 
your problem can often be relieved by 
mounting the equipment on some kind 

of shock mount. 1 he receiver should 
be floated on foam whose consistency 
is not such as to completely collapse 
under the weight of the equipment, but 
the foam should compress to some 
extent. Under these conditions, the 
vibrating chassis cannot make the 
cabinet in which the equipment is 
housed act as a sounding board. 

The radio interference problem is 
something else again. I suggest that 
you feed the radio into some other 
amplifier and note if the interference 
is still heard. (Of course, if the radio 
is a portion of the amplifier that you 
are using, this is not practical.) If you 
do not hear the radio interference 
when the amplifier is turned off, but 
do hear it as soon as the amplifier is 
once again turned on, you will know 
that the amplifier is, indeed, generating 
the noise. This fact still does not mean 
that the power transformer is respon- 
sible. It is far more likely that the 
noise is produced by the diodes in the 
power supply as they rapidly switch 
on and off. Such switching transients 
can often be reduced by placing a 
capacitor across the terminals of each 
diode. These capacitors must have a 
voltage breakdown rating high enough 
so that they will withstand the full 
peak voltage which will appear across 
them when the diode is not conducting 
during half of each cycle. (This peak 
will equal the voltage stored in the 
filter system, plus that of the power 
transformer secondary, or secondary 
center to either end-depending on the 
nature of the power supply circuit 
employed.) I suspect you may need to 
use a 0.05 OF ceramic capacitor across 
each diode. Also, it is a good idea to 
use a 100 K ohm resistor across each 
diode, along with the capacitor. The 
wattage will depend on the conditions 
of the particular circuit, but 2 watts 
is an absolute minimum resistor value. 

I see no way that a power trans- 
former can produce this radio interfer- 
ence, at least not for long. Such radia- 
tion from a transformer would have to 
be the result of internal arcing which 
would ultimately cause a complete 
failure of the transformer. /E 

If you have a problem or question on audio, 

write to Mr. Joseph Giovanelli, at AUDIO, 

134 North Thirteenth Street, Philadelphai, 
Pa. 19107. All letters are answered. Please 

enclose a stamped self-addressed envelope. 
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FOR THOSE THAT CAN UNDERSTAND IT, 
THE SECRET OF EPI'S LINEAR SOUND: 
Most people would have neither 

the understanding nor the inclination 
to read an ad like this. 

But that doesn't make it a waste of 
our money. Because the few people 
that would read it are, by definition, 
the best prospects for our EPI 
loudspeakers. 

The subject is linearity. 
On a frequency response graph, 

an EPI speaker records a remarkably 
linear curve, measured from both on - 
axis and off -axis (60°) positions. 

Why is that? 
It has a lot to do with the kind of 

tweeter that goes into an EPI speaker. 

EPI'S 1 -INCH "AIR SPRING" TWEETER. 
1f you've never heard of an "air 

spring" tweeter, there's a very good 
reason for that: We made the name up. 

We had to. EPI's tweeter is 
unlike any other made. 

Our air spring tweeter has a 
concave diaphragm which is 
driven around its full circum- 
ference by a 1 -inch voice coil. 
This is coupled with a 14,000 - 
gauss magnetic field contained in 
a 9 -ounce, permanently charged 
magnet and suspended in a 
conically -structured, air -sealed 
acoustic chamber, designed to create 
an equi -dispersed recoil effect. 

The 1 -inch diameter permits 

radiation of a nearly perfect hemi- 
spherical sound pattern throughout 
the tweeter's entire frequency range, 
from 1800 to 18,000hz±3db. And as 

Stereo Review Magazine 
points out, wide dispersion 

at all levels is the major 
factor separating an excellent 
speaker from a merely good 
one. (Stereo Review placed 
our EPI 400 in the "superb" 

category.) 
So, now that you know 

the secret of EPI's Linear 
Sound, all you need to 
know is where it comes from: 

Out of eight great speakers, from 
$55 to $1000, made only by Epicure 
P oducts Inc., Newburyport, 

_---Mass. 01950. 

THE LINEAR SOUND 
OF EPI. Ee 

Check No. 2 on Reader Service Card 



CROWN 

ASK THE PRO 

WHO OWNS ONE 
You may have puzzled about the rare avail- 

ability of Crown tape recorders on the used mar- 
ket. Perhaps you even have a friend who refuses 
to part with his aging Crown at any price. Well, 
the typical Crown owner is not only a careful 
shopper, he knows when something is too valuable 
to lose. After all, why should he trade when his 
4 -year old Crown still turns out crisp, perfect 
recordings with greater fidelity than most brand 
new hi-fi tape decks? 

One reason for this is that the Crown line is 
a professional line of tape recorders and play- 
ers - that is, designed for audio pros who make 
their living by recording. Crown does not bow to 
the popular philosophy of "planned obsolescence", 
where the manufacturer automatically outdates 
last year's line by bringing out all new models 
each year. Indeed, since Crown first introduced 
modular solid state recording in 1963 (four years 
before any other manufacturer), the basic design 
has not been significantly altered - so advanced 
was its concept. State-of-the-art currency is 
maintained by incorporating new features into 
current models, only when they mean an advan- 
tage in either performance or price. 

But even these are not the reasons a Crown 
owner would give for treasuring a venerable old 
model. He would say it's the sound - that match- 
less recording and playback fidelity that has be- 
come synonymous with the Crown name. For ex- 
ample, the SX724 4 -track stereo deck at 71/2ips de- 
livers a frequency response of + 2dB 30-25,000 
Hz, with hum and noise at -60dß, and maximum 
wow and flutter of 0.09%. (When comparing spec- 
ifications, keep in mind that, unlike most hi-fi 
manufacturers, Crown guarantees its specs for 
minimum long-term performance; actual opera- 
tion is often even better.) 

For free product data on Crown professional 
stereo and quadraphonic tape decks and players, 
write Crown International, Box 1000, Elkhart, 
Indiana, 46514. 

Tape Guide Herman Burstein 

Tape Length 
Q. I am writing you in regard to the 

different lengths of cassette tape. I use 
a Sony TC -160 cassette deck to record 
music, and was wondering if using a 
C-120 or C-90 cassette is advisable. I 
have been told that when using these 
cassettes the tape speed will slow down 
and the speed will be irregular, causing 
excessive wow and flutter. Can you 
advise me as to the best tape length to 
use?-Chuck Thurwachter, Lathrup 
Village, Michigan 

A. Cassettes can hold more tape only 
by using thinner tape. With thinner 
tape come problems, such as squeal, 
print -through, and possibly increased 
wow and flutter (particularly flutter). 
For anything like good results, '/-mil 
tape is generally not recommended. 
My suggestion is that you try each of 
the tape lengths (tape thicknesses) and 
listen for appreciable differences, if 
any. 

Guitar Recording 
Q. I would like to make some sound 

on sound guitar recordings. Since I 
don't want any side -noise, I connected 
my guitar directly to the tape recorder 
input. This works, except that I cannot 
change the tone of my guitar while 
recording; it always comes out with too 
much bass and too little treble. Is there 
any unit I can build or buy which I 
can insert between the guitar and tape 
recorder to permit me to change the 
tone of the guitar?-Walter Weeler, 
Commack, N.Y. 

A. In general, an audio preamp 
(without power amps) would meet 
your problem. Such preamps, with a 
good deal of bass and treble control, 
are still available. You can find a 
number of these described in the 
audio directories that periodically ap- 
pear in Audio. 

17/8 ips vs 33/4 ips 
Q. In your opinion, does the Tandberg 

at 174 ips provide as good performance 
as other moderate quality tape decks do 
at 33/4 ips?-K. L. Ecton, APO San 
Francisco 

A. So far I have seen no open -reel 
home machine which performs as well 
at 17/8 ips as do "moderate quality tape 
decks" at 3'/e ips. On the other hand, 
some machines (such as the Tandberg) 
do remarkably well at 1'/a ips. 

Matching Outputs 
Q. I want to use two tape recorders 

with a Dolby unit and need to match 

their outputs. Unfortunately, neither 
one of these recorders has an output 
control. Can you suggest a simple 
attenuator network that will not cause 
impedance matching problems?-Mac 
Fitzsimmons, Shreveport, Louisiana 

A. To reduce output of a machine 
without an output gain control, you 
could install such a control. Connect a 
pot across the output, and take the 
signal off the arm of the pot. The 
value of the pot should correspond to 
the load impedance recommended by 
the machine's manufacturer. If he does 
not supply a recommended load im- 
pedance, you might try a value that 
is about 10 times the rated output 
impedance of the machine. For ex- 
ample, if the rate output impedance 
is 2,000 ohms, use a pot of about 
25,000 ohms. 

Magnetized Head 
Q. Recently I wanted to see what 

the signal coming right off the playback 
head of my deck is like so I could have 
something to compare against should I 
at some future date suspect the head of 
having gone bad I connected the leads 
of my a.c. VTVM right across the head 
output without disconnecting the head 
from the machine's electronics. I then 
ran an Ampex alignment tape and I 
immediately noticed a very loud, gur- 
gling hiss on the track that the meter 
was hooked to. By allowing the tape to 
run to the end, I managed to wipe out 
an entire (quarter) track of the tape. I 
ran a piece of scrap. tape and noticed the 
same noise, so I degaussed the heads, 
and this cured the problem. One thing 
I didn't mention is that while the tape 
was running, one of the clip -leads slipped 
and momentarily shorted one of the 
head leads to the shell of the head It 
seems that I somehow caused the head 
to become magnetized, and I'm hoping 
you can tell me why.-Harvey Gemin- 
der, West Orange, New Jersey 

A. A sudden current change, parti- 
cularly a strong one, can magnetize a 
head. My guess, and it is merely a 
guess, is that this happened when one 
of your clip -leads slipped and shorted 
one of the head leads. 

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. 

cp crown 
Check No. 3 on Reader Service Card 
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Albeit an expensive bargain, but a 

bargain nevertheless. For the Model 
Fifty -Four is without question the 
finest stereo receiver we have ever 
made. Indeed, it may well be the 
finest stereo receiver anyone has ever 
made. And if that was'nt enough, 
the Fifty -Four is also an absolutely 
incredible four -channel receiver. 
With 60 watts (RMS) per side in the 
two channel mode and 25 watts 
(RMS) per s de in the four -channel 
mode, the Fifty -Four is an extraordi- 
nary power package. It's consid- 
erably more compact and sleeker than 
competitive models, yet it will out- 
perform the biggest and bulkiest of 

them with ease. 
And it's so very easy to use. 
All the controls are clearly indi- 

cated and conveniently located on 
the front panel. You can change 
from one format to another-two 
channel, Stereo 4, SQ, etc.-with the 
simple flip of a switch. In addition, 
there's a neat "joy stick" for abso- 
lutely perfect balance control. 

The Fifty -Four also features an 
exclusive automatic power control 
circuit (patent pending) that turns the 
receiver on and off to coincide with 
the operation of your automatic 
turntable. 

All in all, we think the Fifty -Four is 
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quite in a class by itself. 
But don't take our word for it. Not 

for $525.f Go listen for yourself. 
And if the price still seems a bit rich, 
consider this: Buy the Fifty -Four and 
you'll never have to buy another 
receiver again. 

Now that's a bargain! 
For more technical information, 

write to KLH Research and Develop- 
ment, 30 Cross Street, Cambridge, 
Mass. 02139. Or visit your KLH dealer. 

111111111111® 011IllIllIll Ill 111111111ff 111 II 
KLH RESEARCH DEVELOPMENT CORP. 
30 Cross Street, Cambridge, Mass. 02139 

tSuggested retail price-slightly higher in the 
South and West. 

The 
new 

KLH-Model 
Fifty -Four 

tereophonic/Quadraphonic 
Dual Function Receiver. 

Our $525 bargain. 
Check No. 4 on Reader Service Card 



STUDIO IN THE HOME `°. 
home in 

a 
studio) 

A home recording session at the Berg's. The draped wall behind the performers 
masks the speaker -studded wall discussed. The recorder/reproducer is a TASCAM 
Series 70, mics are Altec M -49's. 

This is not a close look at a typical 
audiophile's equipment because neither 
this particular audiophile nor his in- 
stallation is very typical. Arne Berg, 
formerly director of engineering at 
TEAC Corporation of America and 
now executive vice-president of TAS - 
CAM Corporation, has (with the kind 
permission of his wife) turned his liv- 
ing room into an experimental labora- 
tory. What is unique about this experi- 
mental laboratory, however, is that it 
can easily be turned back into a living 
room. His equipment, much of it 
scratch built, prototypes, or production 
models of things he's had a hand in 
designing, is hidden in walls or behind 
Barzilay cabinets when not in use. 
Thus, your view of the room differs 
depending on whether you're from 
AUDIO or Better Homes & Gardens. 

With almost 25 years in the audio 
industry, Arne has some exceptional 
accomplishments to his credit, among 
the most notable being the develop- 
ment of Reverse-O-Matic and the 
design of the first commercially avail- 
able four -channel stereo tape recorder. 

Recently we visited the Berg home 
near the mountains in Los Angeles. At 
the time the living room/lab was being 

used for a home recording session. 
Later we talked to Arne about his 
system and some of the things he's 
currently working on. 

AUDIO: Let's begin with your speaker 
system. Obviously, you made your own. 
Did you incorporate some new ideas or 
did you just feel you could do better 
than manufactured units? 
BERG: I wasn't bent on outdoing the 
experts in this field. I built the system 
myself mainly because of a special, self- 
imposed problem. When I listen to 
music I don't like to see speakers. I 
find myself staring at them and they get 
in the way psychologically. I think that's 
true of most people. The sound just 
seems better when the speakers are out 
of sight. This is a living room as well as 
a listening room 'so drapes seemed to 
be the answer. The room is really too 
small to drape in front of manufactured 
speaker systems because I wanted a 
system that produces a lot of acoustic 
energy at the low end. That usually 
takes a large system. Instead I've uti- 
lized various drivers built into the wall. 
AUDIO: I presume then the woofers are 
baffled by the room behind the wall? 

BERG: Yes. The backs of the eight 
woofers "look into" the kitchen through 
the pantry via a series of holes. A 
crossover frequency of 100 Hz permits 
the otherwise peculiar location. The 
low cut-off is also important so my 
wife won't feel like she's making dinner 
inside a speaker cabinet. 

The size limitations of the room also 
account for the arrangement of other 
speakers. I have a Madsen delay sys- 
tem, but instead of placing the speakers 
at the sides I put them in the ceiling. 
I have two rear speakers hidden behind 
the couch for regular quad and I've 
placed them so they reflect the sound 
off the bay window back into the room. 
The midrange units in the frontal 
system are arranged in column fashion 
which provides good dispersion. The 
space between the studs gives me ade- 
quate baffling down to 100 Hz. The 
tweeters are compression units and are 
also mounted in column pairs. 
AUDIO: What about the absorption 
effects of the drapes hung in front of 
the speakers? 
BERG: Well, of course there's always 
going to be a certain amount of atten- 
uation through any material, but I 
spent a lot of time in careful selection 
of the material so it would have mini- 
mum attenuation and still have a 
visual masking effect. What little at- 
tenuation there is occurs at very high 
frequencies and I can easily make up 
for the loss with the equalizers. 
AUDIO: What kind of amplifier system 
do you have? 
BERG: All the power amplifiers are 
scratch -built and produce about 25 
watts each. The up -front speakers are 
tri -amp systems and I use them for 
discrete frontal information. 
AUDIO: So you have 12 amplifiers for 
the frontal system, two for the Madsen 
delay line, and two for the rear system. 
That's a lot of money into amplifiers. 
BERG: It would seem so but the actual 
cost of the components is really quite 
low discounting the know-how and 
the labor involved. I don't remember 
the exact cost, probably less than $200. 
The point is if you're willing to put 
in the time, the cost of the components 
themselves isn't prohibitive. 
AUDIO: What about your divider net- 
work. Is that your design, too? 
BERG: It's a transistor redesign of a 
vacuum tube system that I've been 

(Continued on page 12) 

8 AUDIO APRIL 1973 



at $169.95; the 
Heathkit AR -1214 is 
more receiver 

than you 
bargained for! 

AR -1214 SPECIFICATIONS - FM SECTION (Monophonic) - Frequency response: -+-1 dB, 20 to 15,000 
Hz Sensitivity: 2µV.* Selectivity: 60 dB.* Capture ratio: 2 dB.* AM suppression: 50 dB.* Harmonic 
distortion: 0.5%.* Intermodulation distortion: 0.5%.* Hum and noise: 65 dB.* Spurious rejection: 70 
d&.* FM SECTION (Stereophonic) - Channel separation: 40 dB typical. 35 dB minimum. Frequency re- 
sponse: {-1 dB from 20 to 15,000 Hz. Harmonic distortion: 1% @ 1000 Hz with 100% modulation. 
AN SECTION - Sensitivity: Less than 100 µV per meter.* Selectivity: Greater than 40 dB (alternate 
channel). Harmonic distortion: Less than 2%. Hum and noise: 35 dB.* AMPLIFIER - Dynamic power 
output per channel (music power rating): 25 W (8 ohm load).* 30 W (4 ohm load). 14 W (16 ohm load). 
Continuous power per channel: 15 W (8 ohm load). 20 W (4 ohm load). 10 W (16 ohm load). Power 
bandwidth for constant 0.5% total harmonic distortion: 5 Hz to 30 kHz. Frequency response (1 W 
level): ±1 dB, 7 Hz to 100 kHz. Harmonic distortion: Less than 0.5% from 20 Hz to 20kHz @ 15 W 
output. Intermodulation distortion: Less than 0.5% with 15 W output, using 60 and 6000 Hz mixed 
4:1. Damping factor: Greater than 50. Input sensitivity: Phono: 2 mV. Tape: 190 mV. Tape monitor: 
190 mV. Hum and noise: Phono (10 mV reference) -65 dB. Channel separation: 55 dB Phono & Tape. 
Output impedance: 4, 8 or 16 ohms. Dimensions: 3v/e" H x 17" W x 13" D. 

*fated IHF (Institute of High Fidelity) Standards **Record Industry of America 

HEATHKIT ELECTRONIC CENTERS - ARIZ.: Phoenix; CALIF.: 
Anaheim, EI Cerrito, Los Angeles, Pomona, Redwood City, 
San Diego (La Mesa), Woodland Hills; COLO.: Denver; 
CONN.: Hartford (Avon); FLA.: Miami (Hialeah); GA.: Atlanta; 
ILL.: Chicago, Downers Grove; IND.: Indianapolis; KANSAS: 
Kansas City (Mission); MD.: Baltimore, Rockville; MASS.: 
Boston (Wellesley); MICH.: Detroit; MINN.: Minneapolis 
(Hopkins); MO.: St. Louis; N.J.: Fair Lawn; N.Y.: Buffalo 
(Amh'rst), New York City, Jericho; L.I.: Rochester; OHIO: 
Cincinnati (Woodlawn), Cleveland; PA.: Philadelphia, Pitts- 
burgh; TEXAS: Dallas, Houston; WASH.: Seattle; WIS.: 
M:Iwaukee. 

The FREE 

Heathkit 
Catalog has 

over 350 
fun to 

build kits. 
Order 
yours 
today 

Because the AR -1214 AM/FM Stereo 
Receiver is a kit, we can maximize on 

design, engineering and components and 
pass the savings along to you. And by 

following the simple but amazingly 
thorough instruction manual, you can 

build it, even if you've never seen a kit 
before. Besides being a lot of fun, the 
project pays off by letting you step up in 

quality without putting up more money. 

The AR -1214 amplifier section produces 
a clean 25 watts IHF, 15 watts RMS, per 
channel into 8 ohms. Two integrated cir- 
cuits and two ceramic filters in the IF give 
this receiver a selectivity greater than 
60 dB and superior amplifying/limiting 
characteristics. The phase lock multiplex 
demodulator gives 40 dB typical channel 
separation at less than 0.5% distortion. 
The preassembled FM tuning unit pro- 
vides 2 sensitivity and a 2 dB sensi- 
tivity and a 2 dB capture ratio. The phono 
preamp section also uses integrated 
circuitry and has its own level controls 
so turntable volume can be set to coincide 
with tuner levels. 

Other features you may find surprising at 
this low price include Black Magic Panel 
lighting, flywheel tuning, stereo indicator 
light, headphone jack, speaker on/off but- 
ton, and complete tape monitor facilities. 

For even greater flexibility, the AR -1214 is 
available as the AA -1214 Amplifier and 
A1.1214 AM/FM Stereo Tuner at $89.95 
each. Either way you go you get the same 
great specs, the same great styling. 
Assuming that your primary consideration 
is quality sound, why not put your dollars 
where they will buy the most of it? 

Kit AR -1214, 18 lbs 169.95* 

HEATH COMPANY, Dept. 41-4 
Benton Harbor, Michigan 49022 

Please send FREE Heathkit Catalog. 
Enclosed is $ plus shipping 

Please send model(S) 

Name 

Address 

City State Zip 
*Mail order prices; F.O.B. factory. HF -272 

Check No. 5 on Reader Service Card 



(Continued from page 8) 

using for more than 12 years now. 
We're looking at this one for possible 
inclusion in our product line. 
AUDIO: Anything special about it? 
BERG: Its feature is the complimentary 
splitting of the filter circuits using 
differential amplifiers. When the 
divided outputs are summed and then 
measured, there's a preservation of 
square wave response that you don't 
get with the usual low pass/high pass 
units. I'll resist the controversial argu- 
ments right now concerning the bene- 
fits of phase integrity, but it sure feels 
good when a summed divider can mea- 
sure just like a broadband amplifier. 
Recently, I've seen this approach the- 
orized and discussed in some technical 
papers but as far as I know, such a 
system has not yet been made com- 
mercially available. 
AUDIO: Twenty-five watt amplifiers 
seem rather meager by today's stand- 
ards. 
BERG: To be sure. But in this case, a 
lot of 25 watt amplifiers, each with 
their own power supply and each tak- 
ing their narrow band of divided spec- 
trum in stride, adds up to quite a rea- 
sonable acoustic level. And, of course, 
there's no wasted power drained away 
by speaker dividing networks. 
AUDIO: That's one way to get around 
the horsepower race going on in the 
amplifier market today. 
BERG: Right. I have no particular 
quarrel with high power systems, at 
least within some reasonable limits. 
I think my approach is just another 
way of doing it. Besides, if you came 
here next week you might find a Phase 
Linear patched in. 
AUDIO: You said before you use the 
four channel system up front for dis- 
crete local information. Does that mean 
you dislike quadraphonic sound? 
BERG: First of all, if quadraphonic 
in this context means a quad speaker 
geometry, I have to say I don't always 
like to be surrounded by an orchestra. 
It's not a real experience. But I'm not 
adamantly against quadraphonic. A lot 
of old pro audiophiles have discarded 
the whole idea of four channel because 
they feel insulted by so-called "sur- 
round sound." But I say forget about 
being surrounded. If you don't like it, 
take this same program material, put 
it up front, and get stereo -times -two. 
The more discrete slices you can get 
out of the original recording environ- 
ment the more accurate the stereo in- 
formation's going to be. I think this 
is especially valid with respect to how 
recordings are made today. It's com- 
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Simplified system block diagram. 

pletely flexible and you get something 
a lot better than you have with two 
channels. So why be stuffy about it? 
I find that most material which in quad 
sounds like double ping-pong, comes 
off with a beautiful frontal stage im- 
pression when played in -line. Some 
gross quad panning effects can't be 
defeated, but we've always had to live 
with a certain amount of exhibitionist 
recordings anyway. 
AUDIO: So you just disagree with 
quadraphonic program material? 
BERG: Not entirely. Quadraphonic can 
still provide spatial information which 
opens a new door to fidelity. The prob- 
lem is that when quad was introduced 
a lot of companies wanted to get into 
the act fast. So they just went back to 
their multi -track masters and mixed 
down to four channels instead of two. 
We got a tremendous amount of "sur- 
round sound" and a lot of people like 
it, so it shouldn't be denied. But if 
I'm listening to an orchestra with con- 
ventional instrumentation-as con- 
trasted to a synthesizer, let's say-I 
don't expect to hear that orchestra sur- 
round me. I expect a frontal presenta- 
tion. But more and more tapes are 
being created for surround listening. A 
great example is Buffy Sainte -Marie's 

"Illuminations" on Vanguard tape. It's 
a dynamic rather than static experience. 
Instruments themselves move, sounds 
are created to be listened to from four 
different directions. 
AUDIO: Then you're admitting that it's 
getting harder and harder to separate 
music from electronics. 
BERG: There's nothing wrong with 
that. It's been that way for a lot longer 
than most people realize. Originally, 
recordings were trying to faithfully 
reproduce the prototype, namely the 
concert situation. The reproduction on 
that record or tape was good or bad 
depending on its fidelity to that pro- 
totype experience. Today, for the most 
part, records and tapes are no longer 
attempting to imitate a concert. They 
are an art form in themselves. Much, 
if not most modern musical experience, 
is not the concert hall but the living 
room. The record itself, or perhaps the 
control room, is the prototype. So tapes 
like Buffy Sainte -Marie's achieve their 
own validity. Buffy couldn't do "Illumi- 
nations" in a concert hall even if she 
wanted to. Most pop recordings can't 
be performed live. The same sound 
can't be performed live because in a 
great many cases performers double 
up on instruments or simply aren't 
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A Sony turntable 
for the lazy perfectionist 

If you're a perfectionist, you wince at the 
thought of stacking records, naked and 
defenseless, or dropping them onto each 
other. So you wind up with a single -play 
component turntable, and hold your 
breath to raise and lower the arm gently 
and perfectly. 

If you're lazy, though, you resent having 
to dash across the room at 20 -minute 
intervals to lift the stylus from the run -out 
groove. And you wind up with an auto- 
matic turntable. (Which perfectionists 
still call "changers") 

But if you're a lazy perfectionist, where 
can you turn? 

To Sony, of course. And to our 
PS -5520. 

Just give its control lever a lazy 
little nudge, and things start 
happening -things to delight 
the perfectionist in all of us. 

The hysteresis motor starts 
the 12 -inch non-magnetic 
platter turning at precisely 
33-1/3 or 45 rpm. (Belt 
drive keeps wow and 

flutter below 0.1%, rumble down 42 dB.) 
The 12 -inch, balanced arm settles precisely in 

the lead-in groove, its stylus centered by pre- 
cise anti -skating, and its calibrated tracking 

force selectable from a maximum of three 
grams down to a mere fraction of a gram. 

For manual operation, there's a cueing 
lift, of course. 

But if you settle the arm down automatically, 
you can tell your conscience that you're 

only doing it because the PS -5520's 
automatic action is so gentle. Gentler, 

even than you are when you 
hold your breath and 

brace your elbow. 
The Sony PS -5520 

turntable comes com- 
lete with handsome 

walnut base, hinged dust 
cover (less cartridge). 

See it at your dealer. 
Or write Sony Corpo- 

ration of America. 
47-47 Van Dam 

Street, Long Island 
City, New York 11101. 

SONY PS -5520 Turntable 
Check No. 21 on Reader Service Card 



together in the studio on the same day. 
So that's why quadraphonic sound 

has a validity all its own and I think 
many purists refuse to recognize it 
simply because they've denied them- 
selves the experience. I want to appeal 
to this guy not to put down four chan- 
nel material created for quad listening. 
Play it up front. 
AUDIO: I'm interested in the method 
you used to achieve the Madsen delay 
line. 
BERG: I took a very brute force 
approach to this thing. I have a crawl - 
space between the ceiling and the roof 
and I simply take the signals coming 
out of the board from two of the echo 
busses, put it through amplifiers and 
drive small cheap speakers in the 
crawlspace. At the distance required 
for the time delay there are micro- 
phones which send the signals to the 
speakers in the ceiling. A Metrotech 
graphic stereo equalizer makes the 
whole thing sound pretty good. I get 
some blend between the two channels 
but it's not enough to destroy the 
effect of ambience recovery which we 
owe to Mr. Madsen. 
AUDIO: How about using the copper 
tube idea of Duane Cooper's. You re- 
member we published an article on this 
last year. 
BERG: As a matter of fact I tried 
something like that. Since I had the 
space I used a series of straight fibre 
pipe I got at the hardware store. It was 
a closed system and it kept out extra- 
neous noises, but as you know, the 
trouble with any pipe is that it intro- 
duces severe frequency limitations, 
among other problems. So I gave that 
up in favor of the system I've got now. 
In the meantime, Duane Cooper took 
the initiative to solve most of the 
problems associated with the coiled 
hose. I'd like to install one of his Time 
Cubes in the future. As soon as I find 
where my wife hid my tools. 

AUDIO: Maybe she hid them under 
the turntable. Or is there some special 
reason for having it positioned at that 
angle? 
BERG: Frankly, it's just a glamorous 
thing. It doesn't add anything to the 
performance but it's a lot easier to 
operate. You can find the spindle faster 
and it simplifies finding the groove. 
I did this in an earlier system because 
I didn't have room for a big transcrip- 
tion table in the cabinet I had. 

That isn't a problem with these Bar- 
zilay cabinets but I prefer the angle 
rather than installing slides. And I like 
to put people on by looking astonished 
when they ask me why the turntable 
is at such a funny angle. "It is? No 
wonder the damn thing doesn't work!" 

AUDIO: How did you solve the me- 
chanical decoupling problem in adapting 
the motor suspension? 
BERG: The motor suspension origin- 
ally relied on gravity to hold it by 
some very viscous coupling members 
and I had to jury-rig some springs to 
change that. Otherwise the only thing 
I had to do was carefully balance the 
tone arm in all places so that the only 
force is what the pressure adjusting 
spring applies to the arm. The dynamic 
balance has to be watched closely or 
it exaggerates the wear problem. 
AUDIO: Let's talk about this TASCAM 
mixer. Do you really use it in your 
system? 
BERG: For sure. I helped design it 
and work for the company that makes 
it. Part of my job requires an absolute 
hands on familiarity with the board in 
all its applications. As you saw, I'm 
a home recording nut but the mixer 
is also here as a test bed so I can see, 
for instance, how it works as a pre- 
amplifier for a home quadraphonic 
system as well as a home studio. 
AUDIO: Home recording is a little 
different from studio recording, isn't it? 
BERG: It is in this house. With a dog 
and four daughters and their friends 
running in and out it gets to be like 
Dagwood Bumstead's house sometimes. 
Still, when I'm recording something 
important they're pretty good about it. 
I make a lot of demo tapes for the 
company and they (the children, that 
is) understand being locked in the 
garage. 
AUDIO: Besides recording, what else 
are you using the board to experiment 
with? 
BERG: Well for instance, this par- 
ticular model has a quad panner mod- 
ule. I use it to test various channel 
orientations of quad and it's great 
because I can move any channel to 
any part of the room with a flick of 
the wrist. I can also produce phantom 
images with the quad panner and I'm 
exploring the possibility of taking ad- 
vantage of that phantom image in a 
quad system to make the listening area 
more flexible. 
AUDIO: If there's a common problem 
with quadraphonic sound that's it. How 
do you propose to solve that X -marks - 
the -magic -spot difficulty? 
BERG: I haven't concluded anything 
here yet, but as you know, producing 
identical program material between 
two speakers at the same level re- 
sults in an apparent sound source be- 
tween the two speakers. A phantom 
image. When the person standing be- 
tween the two speakers moves, the 
image moves, too. As you said, one 
of the problems with quadraphonic 
sound is that you really have to be 

in the right spot. I'm hoping that by 
producing phantom images between 
all four speakers there'll be a balance 
maintained, so that as you move 
around the images move with you. 
The board also lets me instantly re- 
orient the channel assignments and 
the A + B phantoming to the speakers. 
AUDIO: But for home quad use the 
board is just an extremely expensive 
control center. 
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Mounting detail of low frequency 
drivers. 

BERG: Ah, but I also have effectively 
the equivalent of four more outputs 
on the board by virtue of the echo send 
circuits. Using the four extra outputs 
from the echo busses I can distribute 
recovered ambience information to the 
Madsen delay system in the overhead 
speakers, to the reverb'd two speakers 
in the rear, or both. And the echo cir- 
cuits can still function for reverbera- 
tion being sent back into the board for 
recording and copying purposes. This 
way I can play double ping-pong 
sources in frontal perspective and still 
get ambience in the rear or from 
above, or both. Mostly, I get flexi- 
bility from the controls and it allows 
me to experiment in a lot of ways. 
Incidentally, there's a matrix decoder 
that you can't see because I had to 
build it into the board. Externally 
mounted I would have had a rat's nest 
of patch cords. Anyway, I can switch 
in or out and make a really honest 
A -B of two channel versus four chan- 
nel, discrete versus matrix, and so on. 
AUDIO: While we're on the subject, 
where do you stand on the controversy 
between matrix and discrete four chan- 
nel? 
BERG: I wouldn't touch that question 
with a 10 -foot mic boom. The last time 
I said something on that subject, I got 
a mountain of hate mail. One letter 
was in crayon. Unsigned. 
AUDIO: I understand your point. 
Maybe what we ought to do is wrap it 
up and just listen to some music. 
BERG: That's what this room is all 
about. 
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stamp out lape noise 
And ... JVC has the brochure to show you how. It explains ANRS (Automatic Noise Re- 
duction System) ... why it's better for your ears, your audio system and your pocket- 
book. Now, with JVC Cassette Decks, you can have clean, crisp, "reel-to-reel" fidelity .. . 

plus cassette features like: 2 Studio -type VU meters accurate enough to be used for 
studio recording ... a peak level indicator to signal when distortion reaches critical 
levels ... a 3 digit counter with a memory ... long life Cronios/Ferrite heads ... a 
hysteresis synchronous motor ... automatic eject system with photoelectric cell .. 
eject button ... 100% solid state ... precision slide controls ... push button function 
control panel ... a frequency response of 30 - 19,000 Hz.... 
Before you invest in a cassette deck ... invest in an 8¢ stamp ... write for this unique, 
informative brochure on how to make tape hiss nonexistent. IT'S YOURS FREE! Just send 
the coupon below to JVC America, Inc., 50-35A 56th Road, Maspeth, New York 11378. 
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1VC 
H i-Fi 

MI 311 311 MI MN IIIII ll. MI 

JVC America, Inc. 
Advertising Department 
50-35A 56th Road 
Maspeth, New York 11378 

Please send me a FREE copy of the JVC ANRS Brochure. 

Name 

Address 

City 

State Zip 



Editor's Review 

of so long ago, the real Hi Fi enthusiast used 
N15 ips or even 30 ips tape to get the best 
results. Then about three years ago, he 

changed to 7' ips and more recently many have 
accepted 33/4 ips as a possibility. I am often asked: 
if I buy a top quality recorder like a Revox A77, 
Tandberg 9000, Sony 650 or TEAC 7030 or any 
other machine in the $600 to $800 class, is a Dolby 
unit worth the extra expense? Adrian Horne 
answered that one (AUDIO, February) by saying 
"can anyone afford to throw away 10 dB of noise 
reduction?" In practice, of course the gain is not 
so great as it is with cassette units which are not 
really Hi Fi without a Dolby or similar system. 
How about that 15 ips facility-is that worth the 
extra cost? If you are just recording off the air, 
or from records, you are throwing your money 
away. However, if you are making direct record- 
ings, with top-quality microphones then the extra 
expense might be justified. Even so, the difference 
for most recordings would be very slight and for 
some purposes even 33/4 ips would be perfectly 
adequate. Such is progress .... The photograph 
(courtesy, Science Museum, London) shows the 
first tape recorder-the Poulson Telegraphone, 
circa 1899. Tape recorder is really a misnomer as 
this machine like many others that followed after 
used steel wire. 

Hi Fi at Washington 
The Washington Hi Fi show was held in the 

Hotel Washington just a determined stone's throw 
from the White House. It seemed to be very suc- 
cessful in spite of complaints from some exhibitors 
who were not exactly pleased at the number of 
local dealers with demonstration rooms. Many 
exhibitors had to work far into the small hours to 
set up their equipment as the rooms were not 

available in good time. Still and all, it was a well 
attended show with an estimated 29,000 people 
tramping up and down the corridors. Biggest 
crowd -drawers were McIntosh with a spectrum 
analyser demonstration using a bass drum expertly 
hit by Jimmy Carroll (who, unfortunately was not 
wearing the traditional leopard skin) the AR room 
with the new AR -7, the new Empire plastic speaker 
enclosure and the ESS Heil system. I listened to 
this unusual device for some time and was quite 
impressed. The EPI room was always crowded and 
the main attraction here was the 400 minitowers. 
The Fisher Sound Panels attracted a lot of atten- 
tion and the Pioneer, Sansui and Bose rooms were 
filled with milling crowds most of the time. JVC 
were demonstrating their 4 -channel system using a 
large `scope display to prove that the channels 
were really separated. As always, the Garrard, 
Dual, Koss and JBL displays were well designed 
and most attractive. Next IHF show is at San 
Francisco from April 11 to 16 and one is scheduled 
for Philadelphia in October. 
Recording Basics from 3M 

This very popular guide to recording has now 
been revised. It covers all formats-open reel, 8 - 
track and cassettes and explains the differences 
between the various kinds of tapes, describes tape 
editing techniques and has a well -written glossary. 
All told, there are 50 pages and single copies can 
be obtained from 3M dealers or direct from 3M 
Magnetic Products, Dept. Ma 3-8, Box 33600, St. 
Paul, MN. 55133. 

Synthesizers 
Interested in synthesizers? The Boston School of 

Electronic Music has a handy brochure entitled 
"How to buy a Synthesizer" and it costs only $1.00. 
The address is: BSEM, 285 Beacon Street #3, 
Boston, Mass. 02116. 
Ghosts 

According to a UPI report, a witch doctor, an 
Indian mystic and a Buddhist monk were called in 
to exorcise evil spirits from the General Electric 
plant in Singapore. Many of the female employees 
said they saw ghosts-and promptly downed sol- 
dering irons. I am told that ghosts have been seen 
in various plants over here but it turned out that 
they were buyers for mail order discounters! 

Price Increases 
Owing to the devaluation of the Dollar, some of 
the prices quoted in the advertisements will not 
be correct. Sorry about that, but it's not our fault! 
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Pickering 
Music Power Cartridges 

"tell the truth, the whole truth 
and nothing but the truth: 

100% 

There is only one truth in re- 
corded music-the sound that is in the 
record grooves. 

In the reproduction process, a lot 
of things can distort the truth. 

To begin with, the cartridge. 

An inefficient cartridge can rob 
music of its instrumental definition, 
of its overtones and harmonics in the 
upper frequency range. In these im- 
portant audio frequencies, some car- 
tridges suffer as much as a 50% loss 
in music power. \Vhich means that 
what you are hearing is a half-truth. 

All Pickering XV -15 cartridges 
deliver 100% Music Power. They 
reproduce evenly across the entire 
musical spectrum. They don't add. 
They don't subtract. They don't 
distort. 

What's more, every Pickering 
XV -15 is designed to provide this 
optimum performance with specific 
record players. So, when you buy a 
Pickering XV -15 cartridge, we ask 
you to check its DCF (Dynamic 
Coupling Factor) rating with our 
DCF chart first, to make certain you 
get the model that's best for you. 
That way you just spend what you 
have to to get at the truth. In price 
ranges to suit your equipment. 

For more information write: Pick- 
ering & Co., Inc., Dept. D , 101 

Sunnyside Blvd., Plainview, New 
York 11803. 

PICKERING 
"for those who can hear the difference" 

.1// Pickering cartridges are designed for use with a// two and four -channel matrix derived compatible systems. 
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What's New to Audio 

Unique dynamic microphone 
Sennheiser has announced a new 
dynamic microphone with some un- 
usual features including a five -posi- 
tion bass switch, brilliance switch, 
and a special double isolating hous- 
ing to reduce mechanical noise. It 

has a super-cardioid directional 
pattern and the sensitivity is given 
as 0.2 mV / ubar at 200 ohms. Fre- 
quency response is claimed to be 40 
to 20,000 Hz + 2 dB. Price: under 
$230.00. 

Check No. 55 on Reader Service Card 

Sony Decoder 
A new low-cost decoder is now avail- 
able from Sony. It features a front -to - 
back logic circuit, a front -back bal- 
ance control and push-button selec- 
tion of SQ decoding, ordinary matrix 
and 4 -channel discrete from tape. 
Tape -out and in jacks are provided 
on the rear panel as the unit is in- 
tended to connect to the tape outlets 
on the receiver. Harmonic distortion 
is said to be less than 0.2% at 250 
miiiivolts input and signal/noise is 
80 dB. Price: $99.50. 

Check No. 48 on Reader Service Card 

New Empire Loudspeaker 
This is the "Jupiter 6500" housed in 
a white, contemporary styled en- 
closure made from Uniroyal Rubi - 
cast. It is fully waterproofed and suit- 
able for indoor and outdoor use. 
Three speakers are used, a 12 inch 
bass unit facing downwards, a 3 inch 
mid -range and a 11/2 inch tweeter. 
It is 171/4 inches in diameter and 
stands 251/2 inches high. Price: 
$139.95. 

Check No. 50 on Reader Service Card 

Yamaha Mixing System 
The new Yamaha mixing systems 
offer full control of six channels for 
guitar, mikes, combo organs, tapes 
and so on. Features include con- 
tinuous volume, bass and treble con- 
trols, A, B, and stereo speaker selec- 
tor on each channel, built-in tuning 
(A-440) and monitor headphone 
jacks. The model shown is the EM -90 
with two ES -90 loudspeakers, other 
models are also avaiiabie-including 
the 900 with automatic rhythm and 
reverb unit. 

Sound West Loudspeakers 
Sound West of Los Angeles have a 
range of round, octagonal and square 
speakers. The enclosures are made 
of white plastic and there is a choice 
of green, blue, gold, black or white 
expanded polystyrene grilles. They 
are said to be weatherproof and so 
are most suitable for outdoor use. 
Price: $14.95. 

1 
Sony Electret Microphone 
Shown is the new ECM -65P which is 
a uni -directional type having a very 
low distortion. It can be powered by 
an internal battery or external supply. 
Frequency response is quoted as 70 
to 20,000 Hz '= 3 dB and the output 
impedance is 250 ohms balanced. 
Output is given as 54 dB (0 dB=1 
volt/10 microbar). Price: $175., com- 
plete with 20 ft. cable. 

Check No. 47 on Reader Service Card 
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A// quadraphonic 
qpdem are not created 
equal... Santui hat 
created the 
QS ipiio matrix. 

QRX-4500 

Sansui_ 
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QRX-6500 

Here at last is the development that once and for all will lay to rest the dispute over 
discrete vs. encoded recordings. The Sansui vario matrix-a technological exten- 
sion of the QS Regular Matrix-provides unbelievable front -to -back separation, to a 
degree never before possible with matrix recordings-separation so great that en- 
gineers have hailed it as the "discrete matrix." 

Two new units in the Sansui four -channel lineup-the QRX-6500 ($699.95) and 
the QRX-4500 ($599.95) contains this outstanding new decoder. These full -featured 
four -channel receivers have high power output (280 watts and 240 watts IHF), 
superb FM sensitivity, and are loaded with special features to make quadraphonic 
listening a totally trouble -free and fulfilling experience. 

The new decoder includes a position for Phase Matrix recordings, and both 
"Hall" and "Surround" positions for the QS Regular Matrix and for the synthesizer 
section, for accurate decoding of any current matrix as well as creating enhanced 
4 -channel sound from two -channel recordings. 

Other special features include a sound -field rotation switch, linear balance 
controls for front/rear and for left/right, and the capability to drive up to 10 speakers 
-all front -panel switch -selected. 

Treat your ears to a demonstration today at your nearest Sansui dealer. Your 
listening will never be the same again. 

SANSUI ELECTRONICS CORP. 
VJ uocsir1e, New York 110// Gardena Calrforroc 90247 
ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9, B.C. 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan Sansui Audio Europe S. A., Antwerp, Belgium RECULAR MATRIX 
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BEHIND THE SCENES 
The proponents of the various 
quadraphonic disc systems have 
always been co-operative, indeed 

anxious, to present their points of view 
to members of the audio press corps. 
Quite naturally, each company is 
prejudiced in favor of its particular 
system and needless to say puts its 
best efforts forward in trying to con- 
vince us of the superiority of its sys- 
tem. As a consequence of this, we all 
have had interesting "behind the 
scenes" presentations on the respec- 
tive merits of the CD -4 discrete system, 
the Sansui QS system and the EV/Co- 
lumbia SQ system. Some of the demon- 
strations I have attended were very 
modest, and some quite elaborate. 
Whatever the scale of effort, all of them 
have been helpful in clarifying many 
details of the quadradisc systems and 
in influencing our opinion of their 
relative worth. 

Last November, JVC and Panasonic 
decided that it was time to thoroughly 
brief members of the international 
audio press corps on the intricasies of 
their CD -4 quadraphonic discrete disc 
system. To this end, they arranged for 
one of the most spectacular press jun- 
kets in hi-fi history ... a week in Japan 
visiting their laboratories and plants, 
and meeting the scientists and engineers 
involved with the CD -4 system. Thus 
on Nov. 19th the European contingent 
of 13 editors and writers and the 5 mem- 
bers of the American group descended 
on Tokyo. The Europeans represented 
audio publications in Belgium, France, 
Germany, Holland, Sweden and Great 
Britain. The American representation 
was Larry Klein of Stereo Review, Bill 
Tynan of High Fidelity. Claude Hall of 
Billboard, Bob Angus of Audio Times 
and yours truly. Bob Angus and I flew 
in on a 747 and after nearly I l hours 
from Seattle to Tokyo, we were drag- 
ging a bit. Thus we were not at our 
sprightliest when we stepped into a 
milling throng at the airport lobby, 
where some beaming Japanese held 
up JVC and Panasonic flags and ban- 
ners proclaiming welcome. Next thing 
we knew a pretty kimona-clad girl 
presented us with a huge bouquet of 
flowers and posed with us as flashbulbs 
went off. Real VIP treatment! Begad, 
we felt like we had just returned from 
Tranquility Base or some such thing. 

The open-handed generosity and the 
gracious hospitality of the Japanese are 
legendary. This is especially true if you 
are a guest of an electronics manufac- 
turer. I had been to Japan under those 
circumstances a few years ago, and I 

knew what to expect. I think most of 
my companions were a bit stunned by 
the warmth of their reception and the 
overall lavishness of the entertainment 
laid on by our hosts. Of course we were 
in Japan for business too, and the next 
morning we had a meeting at our hotel 
where JVC executives introduced us to 
the basics of the CD -4 system. I should 
explain at this point that while in Tokyo 
we dealt mostly with JVC people, while 
in Osaka we were in the capable hands 
of Panasonic personnel. I must also 
note that Panasonic is the American 
brand name for products of Matsushita 
Electric Industrial Co. Ltd. In Japan, the 
same products are sold under the Na- 
tional brand name. JVC, or Victor Com- 
pany of Japan, is a separate corporate 
entity, whose products are often in 
head -to -head competition with those 
of National/Matsushita. Yet JVC is 
owned by Matsushita and is part of 
their industrial empire. Matsushita has 
often been referred to as the "General 
Electric" of Japan. And indeed, they 
manufacture a tremendous range of 
products, from TV sets and refrigerators 
and other home appliances, to x-ray and 
other electro -medical equipment, ultra - 
sophisticated industrial equipment, 
lighting equipment, and electronic gear 
for communications and aero -space. 
And of course, they have their compre- 
hensive line of receivers, speakers, 
amplifiers, tape equipment, etc. Under 
the "Technics" name, Matsushita mar- 
kets a line of specialized very high 
quality audio products, which ultimately 
will be on the American market. JVC 
is more oriented to consumer electronics 
and has extensive lines of what we call 
"sets" or Consoles in this country. They 
also make a broad line of audio com- 
ponents sold in the U.S. under the JVC 
and Nivico brand names. The "Victor" 
in the corporate name refers to an 
affiliation with RCA Victor that began 
somewhere around 1911, and today 
Victor Company of Japan is one of the 
largest manufacturers of phonograph 
records and recorded tapes in all for- 
mats in Japan. They are also extensively 
involved in basic audio and acoustic 
research, and from these activities the 
CD -4 system evolved. 

Well, enough of this digression and 
back to the activities of our group. Just 
after lunch on the 20th, we were taken 
to Victor's Aoyama Studio to observe a 
quadraphonic recording session and 
inspect the studio facilities. The studio 
itself is quite large ... I would estimate 
that a 60-70 piece orchestra could be 
recorded without crowding. The room 
was acoustically treated with both re- 
flective and absorptive materials and 
forms, much in the same fashion as in 
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TDK 
When it comes to tape, do like the pros 
do - use TDK. 

TDK, renowned among artists and 
producers the world over for unmatched 
purity and fidelity, gives you greater 
dynamic range and maximum output 
levels for "real life" sound. 

TDK offers the widest choice of 
formulations and lengths in cassettes, 
8 -track cartridges and open -reel tape. 

If you're into music, use the tape that's 
in with the pros - TDK. 

Make recordings like a pro. Get TDK's Better Re- 
cording Kit FREE when you buy any 5 TDK. 
cassettes: 

Free "Guide to Better Recordings' 
Free TDK C-60SD Super Dynamic cassette 

See your TDK dealer for details. 

4T'DK TDK ELECTRONICS CORP 
23.73 48TH STREET, LONG ISLAND CITY, N.Y. 11103 212-721-6881 

In Canada. contact. SUPERIOR ELECTRONICS INC 
Check No. 22 on Reader Service Card 
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Listening room 

studios of a few years ago in our coun- 
try. The control room was equipped 
with a typical multi -channel mixing 
console, that looked as if it was a 24 
input/ 16 output unit, similar to the 
type built by Rupert Neve for Vanguard 
Record Studios in New York. It had pan 
pot facilities, but I didn't see any "joy- 
stick" type of control for this function. 
The session was being recorded on a 
16 -channel 3M machine, and there were 
4 and 8 channel Ampexes and Scully 
machines in evidence. Monitor speakers 

The difference between 
400 vciattr and 100 vvattr ir 
more than 300 vciattf. 
This is the New Math suggested 
by the Phase Linear 400 watt 
RMS Direct Coupled Stereo 
Power Amplifier. The difference 
is dramatic - and it's in the 
listening. You might be startled 
to hear your stereo deliver the 
life-size sound of a musical 
instrument for instance, free 
from clipping and distortion. 

In this regard Julian Hirsch said 
in Stereo Review, "The Phase 
Linear... was in a class by itself." 
Hear the 400 at your dealers 
now-it makes a powerful 
difference. Price $499.00 

CORPORATION 
405 Howell Way 
Edmonds, Washington 98020 
206-774-3571 

were similar to Altec A -7's in the char- 
acter of their sound, with perhaps a 
slightly heavier bass end. On the session, 
it was a pleasure to see some 35-40 
musicians on a pop date, something 
increasingly more difficult to find in 
our studios because of the staggering 
recording costs. The musicians were 
disposed around the studio in groupings 
quite similar to the usual practice in 
U.S. studios, for quadraphonic record- 
ings. Isolation of a particular instrument 
or group of instruments was via the 

Listening Room 

usual gobos, distance (when possible) 
and close miking with cardioids. The 
forest of microphones featured many 
condenser -type Sonys (which is to be 
expected) and I spotted various types of 
Neumann and AKG, along with some 
EV (looked like RE 15's) and a Shure 
or two. Later in the afternoon we were 
given a mini -tour of Tokyo, taking in 
the Imperial Palace grounds (from the 
outside!) and winding our way back to 
our hotel, where Victor and Matsushita 
hosted an elaborate "Welcome Dinner 
Party" for our "Audio Editorial Group", 
which is what the Japanese called our 
assemblage. 

The next morning we were driven to 
Victor's Audio Engineering Research 
Center on the outskirts of Tokyo. I 
think it is safe to say that our group 
was as impressed with this magnificent 
installation as anything else we saw on 
this trip. The facilities available encom- 
pass almost every aspect of audio and 
acoustics. The equipment is the best 
available from Japan, and such things 
as Hewlett Packard scopes and genera- 
tors, Bruel and Kjaer frequency spec- 
trum analyzers and B&K calibrated 
microphones with frequency response 
beyond 100 kHz! Ampex 440-4 quad- 
raphonic tape machines were used 
for A/B comparison of discrete four - 
channel tapes versus the same program 
on the CD -4 disc. The center has one 
of the largest anechoic chambers in the 
world. The construction is the usual 
fibreglass wedges, with open steel mesh 
for flooring. The entire room floats on 
rubber cushioning and is essentially 

(Continued on page 72) 
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A short discourse 
on 4 -channel sound. 

By MICHAEL MARCUS 
Technical Editor, and former Audio Columnist of Rolling Stone Magazine 

If you accept as the purpose of 
high fidelity recordings and home 
music systems the traditional goal of 
accurately reproducing a live 
concert, a 4 -channel system can 
provide higher fidelity to the original 
than can a stereo recording and 
playback system, because it can 
reproduce more of the sounds 
present in the concert hall, with a 
more "live" feeling because those 
sounds can be reproduced as 
coming from the proper directions. 

One of the most dramatic aspects 
of live music-in fact the aspect 
that distinguishes the sound of a 
performance in one concert hall 
from an identical performance in 
another-is reverberation, the 
successive waves of indirect sound 
that reach the listener from behind, 
after being reflected from the rear 
wall and balconies of the 
concert hall. 

This reverberation, or "hall 
ambience" as it is called, has been 
considered a vital ingredient of the 
best recordings since long before 
quadraphonic sound became a 
reality. 

Besides telling the listener 
whether he is in Lincoln Center, 
San Marco or the Hollywood Bowl, 
reverberation provides a sense of 
space, a warmth and lushness, a 
surrounding soft aura of music that 
seems to perfectly complement the 
sharper sounds beaming directly 
from the instruments and singers 
on stage. 

Some record producers set up 
extra microphones in the rear of 
concert halls to pick up real 
reverberation and others, taping in 
small acoustically "dead" studios, 
have resorted to electronic or 
mechanical "delay lines" to 
manufacture reverberation. And at 
least one record company cleverly 
embellished their sound by passing 
it through a long staircase on its 
way to the final tape. 

On the playback end, audiophiles 
also used synthetic reverberation 
devices (often the spring -type used 
with electric guitars), and the hobby 
magazines have offered plans for 
home-made delay lines using 
aquarium air tubing or garden hose. 

Synthetic reverberation can come 
pretty close to matching the sound 
of the real thing, but when mixed 
with direct sound for playback 
through the same speakers it loses 
the live feeling. Reverberation from 
the rear is lush and lively, and 
reinforces the music. Reverberation 
from the front is muddy and dulls 
the music. 

A few years ago some bright guy 
got the idea that since studios were 
taping reverb separately on multi- 
track recorders anyway, it might be 
good to keep the reverberation 
separate all the time, even to the 
home listener for playback through 
new speakers added in the rear of 
the room. This directional difference 
would enable the listener to 
separate the indirect and direct 
sound, to get all the lushness 
without the mud. 

Thus was born quadraphonic 
sound. 

A little later some other bright guy, 
probably a rock -and -roller, figured 
that if the studios were set up for 
multi -tracking anyway, and homes 
were going to be set up for 
4 -channel, it would be a terrible 
waste to use the rear channels just 
for reverberation. They'd be more 
useful and much more fun, he 
decided, for carrying additional 
direct sounds. 

So he put a guitar in front -left and 
a piano in front -right, drums in 
rear -left and bass in rear -right, 
centered the lead singer between 
the front speakers, spread a chorus 
across the rear, sprinkled a bit of 
reverb here and there, dropped the 
listener in the middle, the music 
went 'round and 'round, and he 
said "wow!" 

The classical folks, touting their 
proverbial "concert hall realism," 
didn't like it. "No listener," they 
argued, "sits in the middle of the 
performers. Rock music corrupts 
the whole idea of high fidelity." 

The rockers replied that with their 
music there was no live performance 
to be faithful to. Music was made 
in the control room, not performed 
on the stage. And even "live" 
recordings are doctored up later. 

So why shouldn't music be 
recorded to take best advantage of 
the home environment, where most 
people do their listening? And if 
music sounds good coming from 
the rear and the front, why shouldn't 
it be so? 

That's pretty much where 
4 -channel stands now. For classical 
music fans it can better reproduce 
the concert hall. For rock freaks, 
it lets their favorite groups create 
new kinds of sound. The choice 
is yours. 

BSR Metrotec 4 -channel 
equipment will play any of it. 

For audiophiles with piles of 
cast-off hardware, BSR Metrotec 
makes the model SDW-Q universal/ 
SO matrix decoder, which you can 
mate with a resurrected amplifier 
and speakers. 

If you have no spare parts in the 
closet, BSR Metrotec offers the 
model SD4A-Q, a combination 
decoder/amplifier, which you can 
use with your existing stereo system 
and a second set of speakers. 
Either way, BSR Metrotec helps you 
convert from stereo to 4 -channel at 
minimum cost, without replacing 
your present equipment. 

BSR-Metrotec SOW -0 
Universal/SO Decoder 

This discourse concerns itself 
only with the evolution of 4 -channel 
sound. There are different means 
of achieving it. BSR has a booklet 
that explains techniques in more 
detail. 

BSR-Melroler SD4A-O 
Universal SO Decoder -Amplifier 

Write for a free copy 
to BSR (USA) Ltd., 
Blauvelt, N.Y. 10913 

R 
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"Ole Melvold 

The seemingly simple process of 
transporting tape across the electronic 
magnetic heads in a tape recorder, so 
that signals can be recorded on and 
played back from the tape, relies upon 
a complex and often critical relation- 
ship between the electrical portion of 
the recorder and its mechanical parts. 

The mechanical portion of this pro- 
cess is often complicated and is usually 
the source of the majority of malfunc- 
tions and failures in any recorder. 

The problem faced by the designer 
is, then, to simplify this mechanical 
operation and, if possible, to replace 
as many purely mechanical functions 
by electrical ones to obtain greater 
reliability. The use of purely electronic 
controls will not only yield greater 
reliability but, of course, will provide 
faster, more convenient operation in- 
cluding all the tape handling processes, 
start, stop, wind, etc. Electronic, "finger 
tip" activated controls can, therefore, 
be used to go directly from any wind 
mode directly to a play mode without 
manually engaging the conventional 
"stop" function and with no additional 
stress imposed upon the tape, and with 
greatly reduced acoustical and electri- 
cal noise. The tape recorder lends 
itself to electronic pulse control which, 
in turn, facilitates new applications 
besides the preservation of audio 
signals. Recorded signals can be used 

*Senior Engineer, Tandberg, Norway. 
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to control other electronic units and 
processes; remote control becomes 
available. 

Electrical units can be used to re- 
place many mechanical parts and 
eliminate purely manual operation of 
pinch roller, brakes, etc. Clutches can 
be replaced by motors whose speed 
in winding and braking can silently and 
easily be electronically controlled. 
Solenoids can be used for operating 
the pinch roller, brakes, etc. 

All this assumes, however, some 
reliable form of control. The appli- 
cation of logic circuits in integrated 
form for control purposes can pro- 
duce many advantages. The so-called 
High-level, specially integrated logic 
circuits lend themselves particularly 
well to tape recorder control, and this 
circuitry will be largely immune to 
possible electrical noise within or 
from a source close to the recorder. 
Control signals will originate essenti- 

ally from the operating push buttons. 
By carefully analyzing the desired 
functions, it will be possible through 
couplings algebra to formulate these 
to a mathematical formula that can be 
realized by electronic circuits. 

For newcomers to this technique, 
some explanation may be needed. A 
logic circuit is an electrical model of 
a logic function which tells us that 
certain conditions must be present for 
a change of condition (or for no 
change). 

One symbol for a logic circuit con- 
trolled by DC voltage levels can be 
seen in Figure 1. 

With high levels on both inputs A 
and B, output T will be high level, 
expressed AB = T. 

Conversely, when either A or B is 
low, T will be low, exeressed ZB = T. 
Additionally, AB = T or "AB = T. 

The symbol means in couplings 

- L. MOTOR - R. MOTOR 

B. SOLENOID - P. SOLENOID 

Fig. 6-9000X layout 

Fig. 7-Control circuit 

algebra (Boolen Algebra) AND. The 
symbol + means OR. A may be called 
negation of A. 

The connective AND indicates that 
T is high if, and only if, both A and 
B are high (conjunction). 

The connective OR symbolizes that 
T is high if, and only if, either A is 
high or B is high or both are high 
(disjunction). 

In electronic logic circuitry termin- 
ology, circuits as above may be des- 
cribed as AND -gates and OR -gates. 
As one in logic mathematics refers to 
a two -basic statement, true or not true, 
in electronics we refer to two levels, 
high or low (1 or 0). The conversion 
from one level to another is symbolized 
by a ring (NOT), as seen in Figure 2. 

The practical logic circuit in Figure 
2 is named a NAND -gate (NOT -AND - 
gate). When A and B represent high 
levels, T will represent a low level, 
AB = T, T = AB. To improve the 
understanding as to how a NAND -gate 
functions, we can look at Figure 3, 
where such a gate is visualized with 
discrete components. 

The circuit is designed so that the 
transistor will be in saturation when 
neither A nor B are connected, which 
means that the level T is low. If the 
base current disappears, caused by 
connecting A or B to ground, the level 
T will become high. The circuit works 
then as an OR -gate with a converted 
output. One single NAND -gate cannot 
maintain any given information (when 
the finger in Figure 3 is removed, 
the high level will disappear). In order 
to obtain memory we have to use two 
circuits, as shown in Figure 4. A low 
level on the set -input will make T 
remain high. The circuit resets with a 
low level on reset -input. By adding a 
RC network, the reset can be auto- 
matic, as seen in Figure 5. 

A Description of the Logic Circuit 
System in the New Tandberg 
Series 9000X 

In the design of Tandberg Series 
9000X, efforts were made to take 
maximum practical advantage of this 
sophisticated type of control, through 
the use of integrated logic circuitry. 

As in any tape deck, the rotation 
and radius of the capstan shaft will 
determine the tape speed. The tape is 
transported by the pinch roller (en- 
gaged by the pinch roller solenoid) 
moving toward the capstan. See Figure 
6. Forward winding is caused by a 
strong torque on the right side motor 
(counter -clockwise), and a low torque 
for braking on the left side motor 
(clockwise). Rewinding will be es- 
tablished conversely. 
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In establishing the mathematical 
criteria for these functions, we will 
designate: 

Tape movement to right as R 
Tape movement to left as R 
Winding speed as H 
Play speed as H 

The following conjunctions can then be 
formed: 

Winding speed to right as HR 
Winding speed to left as HR 
Stop as 11TZ 

Play speed to right as HR 
Two bistable circuits must accommo- 

date four function criteria. The first 
circuit shall represent the speed H and 
H. the second circuit shall represent 
the tape movement. The diagram re- 
lating directly to the operating buttons 
on the recorder can be seen in Figure 
7. 

This simplified control is, of course, 
not sufficient in a practical functional 
circuit design. Additional circuitry to 
operate the solenoid will be necessary, 
besides a memory to distinguish be- 
tween playback and record. Further, 
there has to be a trigger network in- 
cluded to allow for braking time after 
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completing winding before a play con- 
dition is set. 

In addition to the mechanical brak- 
ing, there was a requirement for elec- 
trical braking. Additionally, electronic 
end -stop pulses and stop -signal pulses, 
when turning on and off the AC switch 
(power -up reset -circuits), were also 
found necessary to eliminate the possi- 
bility of tape spillage. To prevent ac- 
cidental erasing, the recording func- 
tion was also given certain conditions 
that had to be met before becoming 
established. 

As mentioned earlier, these functions 
can be formulated through couplings 
algebra. With a realization of this, 
one arrived at a solution as shown in 
Figure 8. This diagram fulfills the fore- 
going requirements. 

Circuit 11 in this diagram is basic- 
ally the two bistable circuits providing 
the information that shall control the 
four tape conditions. 

Circuits 12 and 13 are monostable 
and necessary for the control of, re- 
spectively, the brake and pinch roller 
solenoids. 

Circuit 8 is bistable and has to 
distinguish between recording and play- 
back modes. 

The triggering Circuits 4, 6 and 7 
control the braking phase when the 
tape mode changes from a wind po- 
sition to a play position. 

Circuits 9 and 10 shall make trig- 
gering of Circuit 13 feasible by Circuit 
12. 

Circuit 14 shall eliminate this pos- 
sibility when stop condition is set. 

Circuits 2 and 3 prevent the tape 
deck from being set in record mode 
prior to the presence of the stop con- 
dition. 

Circuit 1 shall be a Schmitt -trigger 
that gives end -stop pulse. 

Circuit 5 is a "power -up" reset - 
circuit. 

Circuits 15 and 17 transfer the in- 
formation to the winding motors of 
their respective relays. 

Circuits 16 and 18 give electrical 
braking during the braking phase. 

Conclusion 
The use of logical analysis to 

determine a logically correct engineer- 
ing solution for a consumer tape deck 
opens many possibilities. Besides ex- 
cellent electronic and mechanical 
specifications, safe, fast and easy opera- 
tion are just some of the advantages. 
This type of logic control system can 
be applied toward timed and sequential 
automatic operations, remote controls, 
etc., even in environments with exten- 
sive electrical noise. 
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Ampex, Media Sound, and the AR-LST. 

Until now, most parameters of 
the recording art have been 
significantly better defined 
than has loudspeaker perform- 
ance. A quantitative standard 
for the monitoring of record- 
ings has therefore been lack- 
ing. Recently Ampex and other 
recording companies have 
turned to the AR Laboratory 
Standard Transducer, a speak- 
er system that represents the 
efforts of Acoustic Research to 
come to grips with this 
problem. 

Flat energy capability 
The AR-LST's flat energy out- 
put curve - as flat, we think, 
as the state of the art permits - provides the industry with 
its first accurate standard for 
recording and mix -down mon- 
itoring. 

Flexible in operation 
In addition, five other output 
characteristics allow the engi- 

neer to tailor the sound of the 
AR-LST to any special require- 
ments he may have - to com- 
pensate for spectral aberra- 
tions in a tape, for example. 
These various energy output 
characteristics are accurately 
known (they are printed in the 
AR-LST's instruction book) 
and are available at the turn of 
a switch. 

The AR-LST is now being used 
in a number of recording 
studios. In the picture above, 

James Frey of Ampex and Bob 
Hinkle listen to a playback of 

The finished product. 

Bob's album "011ie Moggus" 
recently completed at Media 
Sound Studios in New York. 

Please send detailed information on the AR-LST to 

Name 

Address 

Acoustic Research, Inc. Dept. AU -4, 
24 Thorndike St., Cambridge, Massachusetts 02141 

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

Chart 2. 
An approximation of "pressure 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 facts 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 17/8 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. Back off to around 
-8 to -4. 

Chart 2 shows the "pressure levels" 
of various types of music. A normal 
acoustic orchestra shows normal pres- 

LEFT PEAK LEVEL 

sure levels, with a "natural" rolloff at 
the high end. (Natural harmonics at 
15 kHz are generally down over 20 dB). 
This orchestra acts as a natural filter, 
and 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/e. 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. 
Zb 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 

Check No. 29 on Reader Service Card 

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- 
member, your meters and LED 
are indicators, not controls. 
Look at Chart 3 showing high - 
end dropoff at various levels. 
You'll not 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 
yet. 

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 Telegraph Road 
Montebello, California 90640 
TEAC offices in principal cities in the United States, 
Canada, Europe, Mexico and Japan. 

TEAC® 
The sound of a new generation. 



THE CHANGING FACE OF OPEN -REEL 
market and product trends 

"by G. L. Taylor 
Orice it was thought that the magnetic tape had a strong 
chance of replacing the vinyl record in the hearts and 
collections of music lovers. Today some probably still 

hold that hope-or fear-but their numbers are few. A glance 
into almost any current publication devoted to audio arts 
will reveal the continued prevalence of Record Power. 

Yet, magnetic tape does hold an important place in the 
audio industry, due to its special capabilities which no record 
on the market today can equal. 

The electronics industry is a fast -changing one. Innovation 
follows innovation; new products appear, old ones fade away. 
As products change, they attract new and different markets. 
Conversely, as the markets change, the products must change 
to accommodate them. This importance of market, then, is a 
primary concern in the study of trends in open reel tape re- 
corders. 

A strong demand for the versatility and high performance 
standards of open reel tape will always exist in the pro- 
fessional audio industry: broadcasting studios, recording 
studios, production companies, tape duplicators, wherever a 
high -quality master is necessary. These same characteristics 
continue to make open reel an invaluable part of computer 
operation and the sciences. 

As an example of the latter, in a major motion picture, a 
bank of open reel tape decks is used in a program to trans- 
late the speech of dolphins. As with all good fiction, this 
movie has its feet planted firmly in fact: the ability of dol- 
phins to communicate and their high level of intelligence 
long ago intrigued real -life scientists sufficiently enough for 
them to initiate similar programs at marine laboratories and 
universities around the world. 

More importantly, the same qualities that keep open reel 
*Sony-Superscope Inc. 

an entity in the professional market will serve it well in the 
consumer market, for a variety of reasons. 

1. Increasing sophistication of music lovers. There are those 
who demand the best simply because it is the best. Others 
have weighted cassettes and cartridges in the balance and 
found them wanting. Many have started out with cassettes or 
cartridge units and are ready to step up. All of these people 
recognize and salute the well -deserved superior status of 
open reel. 

2. Versatility of open reel. Cassettes and cartridges have as 
their principal advocates those whose primary interest is lis- 
tening to music. For them, versatility is likely to be the ability 
to cut out commercials when recording off the air-if indeed 
they're interested in recording at all. 

However, those whose interests extend to creating their own 
source material often demand more: three heads for editing 
and monitoring; special effects capabilities, such as echo, 
sound -on -sound, sound -with -sound, mic-line mixing. These 
are functions of open reel units. 

3. Transition of music from vicarious listening experience 
to gut -level participatory experience. It used to be that com- 
posing and performing were arts that look incredible talent 
and many years to develop. Consequently, direct participation 
was limited to a relative few. No longer. Today music has 
become a more direct, personal expression of raw emotion 
open to nearly everyone with the urge to express. It is a trend 
characterized not so much by talent as by sincerity. This is 
evidenced by soaring sales of musical instruments in the past 
decade and by the tremendous outgrowth of new musical 
groups, each performing its own music. The fact that some 
have hit fantastic success almost overnight has encouraged 
countless others to leap on the music bandwagon. 

An open reel tape recorder is vital for any group of bur- 
geoning composer -musicians hoping to succeed. For creative 
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The performance of the Sherwood 
S8900A left nothing to be desired. 
Both its FM and audio sections 
delivered what we would consider 
`state of the art' performance for 
a receiver. 99 
Hirsch -Hauck Laboratories 

Hirsch -(Houck Laboratories has a 

well ilesa -ved reputation for con- 
ducting ircisive, "un -puffed" tests 
on sophisticated audio equipment. 
Which makes their report on our 
S89C0A [=M] and S7900A 
[AM; FM] receivers in February 
Stereo Review doubly gratifying. 
In almost every case their 
measurements exceeded our 
specifica -ions. 

Example: Our power rating is 60 
watts per channel [8 ohms, both 
charnels driven]; Hirsch -Houck. 
measured 75 watts. 

Example: At rated output we 
specify c stortion [from 20-20,000 
Hz] of 0.:%; Hirsch -Houck 
measured only 0.07%! 

TUtJING 

....-- 

Example: We specify FM sensi- 
tivity of 2.7 uy for 50 db signal to 
noise ratio; Hirsch -Houck Labs 
measured 2.3 uv. 

Other excerpts: "Unlike many 
receivers, the S -8900A can de- 
liver its rated power at all audio 
frequencies." 

"The S-8900A's FM tuner was as 
noteworthy as its amplifier section. 
Its measured IHF sensitivity was 
1.9 microvolts, and a 50 dB 
signal-to-noise ratio [with which a 
program could be considered 
listenable] was achieved at only 
2.3 microvolts." 

"With the current publicity being 
given to various quadraphonic 
recording systems, it is well to 
remember that the Dynaquad can 
synthesize rear -channel ambiance 
from stereo material as well as any 
system-and better than most." 
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Reprints of the entire Test Report 
are available from us or from your 
nearest Sherwood Dealer. 

But don't rely on mere words when 
you can experience one of the 
best sounds in the medium $400 
price range. [$429.95 for the 
S8900A and $459.95 for the 
S7900A] 

See your Sherwood Dealer. 

Sherwood Electronic 
Laboratories, Inc., 4300 North 
California Avenue, Chicago, 
Illinois 60618 
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Fig. 1-Block diagram of a servo -control motor. 

editing and special effects are as much a part of this music 
as electric guitars, earnest vocalists and arcane lyrics. 

4. Money to spend. All of the foregoing market trends 
would be worthless in an indigent society. People can pay 
more for open reel equipment simply because they have more 
to spend. Despite unemployment and inflation, disposable 
income seems to be on the rise. 

These changing market trends have naturally had their 
effect upon products. But the situation is not without a cer- 
tain irony, for open reel, in its increasing sophistication, seems 
to run counter to the prevailing trend toward simplicity in 
tape recorders today. 

For dozens of years, a prime objective of the tape recorder 
industry was miniaturization, heralded in by the transistor 
and the integrated circuit. This trend was reflected in May 
1967, in a series of prognostications published by AUDIO 
MAGAZINE on the occasion of its 20th anniversary. Tape 
recorders, said industry leaders, would get smaller and start 
using slower speeds, with better results than the higher speeds 
of older models. 

Coincidentally (7) the same issue of AUDIO carried an 
article on the Phillips cassette and two rival forms of the 
tape cartridge: Fidelipac, a standard of the broadcast industry, 
and Lear -Jet, created by that manufacturer of personal jet 
aircraft in conjunction with Ford Motor Company. In 1967, 

none of these configurations were viable competitors for 
either the record or open reel tape. Their FI was admittedly 
far from HI: the article considered them adequate for auto- 
motive use, but not "sonically attractive enough to warrant 
the attention of the serious audio buff." 

Today, of course, that's all changed. Serious audio buffs 
by the hundreds are buying cassette and cartridge units-and 
not just for their cars. Technological advances have ap- 
parently fulfilled the prophesies of the industry's augurs. 
Innovations such as Dolby and chromium dioxide tape coat- 
ings have put cassette performance, even at l'/s ips, on a par 
with records. Four -channel sound and a wide selection of 
software have made cartridge units a force to contend with 
in the home entertainment field. Ultimate miniaturization is 
nigh. Already palm -sized cassette units exist that give better 
performance than behemoth open reel models of yesteryear. 
At least one of these, SONY's TC -55, features a select switch 
that enables the unit to capture music with adequate, though 
not high, fidelity. Further refinements will undoubtedly 
follow. 

So the cassette and cartridge are now respectable. Anyone 
with doubts can check prices, for one thing in this ever- 
changing industry remains constant: good performance still 
costs more than mediocre performance. The result is that 
cartridge and cassette tape units have taken over the market 
previously held by low- and medium-priced open reel units. 

Consequently, as cassette and cartridge units become more 

compact and convenient, open reel units have been forced 
to become more complex and versatile. Features designed to 
provide professional -quality performance are finding their 
way more and more into consumer models. 

1. Higher speeds. Paradoxically, as one faction of the 
industry moves toward the slower speeds predicted in 1967, 
another faction seems intent on defying destiny. Units with 
15 ips speed settings are on the increase-corresponding to 
demand for the wide frequency response that's a function of 
these higher speeds. 

2. Large reel capacity. To circumnavigate the reduced play- 
ing time that results from using higher speeds, an increasing 
number of recorders are being designed to accommodate 101/2 

inch reels. In addition, large reel capacity at the lower speeds 
can be useful to provide greatly extended continuous play. 

3. More sophisticated drive systems. Uneven tape motion 
has long been a bugbear of the tape recorder. Now the 
sophisticated audiophile can reduce it and its attendant ills 
-wow -and -flutter and poor tape -to -head contact-with any of 
a growing number of 3 -motor tape decks on the consumer 
market. 

Innovative motor design is also helping to solve the prob- 
lem of uneven tape motion. Typical is the servo -control 
motor, which prevents capstan speed variations due to normal 
voltage or load changes. (Figure 1.) 

Connected directly to the capstan motor (A) is a frequency 
generator (B), whose frequency is dependent upon the motor 
RPMs. The frequency generated is relayed to a servo control 
board (C) which compensates for variations in the speed of 
the capstan motor by either increasing or decreasing voltage 
(D). The result is highly accurate motor speed and con- 
sequently, consistent tape motion. 

Further sophistication can be found in yet another fea- 
ture previously restricted by cost to the professional, but now 
making its way to the consumer: closed loop dual capstan 
tape drive. 

In this system, two capstans isolate the tape from external 
vibration and abnormal reel movement by forming a "closed 
loop" of tape around the head assembly. Two current 3 -motor 
tape decks featuring the system, SONY models TC -854-4S 
and 850, can attest to its efficacy with extremely low wow - 
and -flutter specifications of 0.03%. (Figure 2.) 
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Fig. 2-Ferrite head vs Permalloy head, demonstrating the 
effect of laminations upon gap width and core smooth- 
ness. 
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C3 N KYO. Artistry it Sound 

Take It Home and Live 
With It for 10 Days... 

If it's not what we say it is, or more... 
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Onkyo's superior performance goes well 
beyond sterile written specifications-that it 
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5. Ferrite heads. Much has been written concerning the 
hardness of the ferrite head and its resultant ability to resist 
abrasion. There are other advantages. For example, the higher 
internal resistance of the ferrite material used in their manu- 
facture allows ferrite heads to be molded of one solid piece 
of material. By contrast, the permalloy head must be built 
up of laminations in order to cut down eddy current losses. 

Fig. 3-Sony Model 850, a professional quality 3 -motor 
deck. 

The single surface of the ferrite head material can be lapped 
to a sharper, more precise edge than can the laminations of 
the permalloy, permitting more even pole pieces, and ulti- 
mately a narrower head gap. (Figure 3.) The effect on fre- 
quency response is obvious. 

Natural stereo and 4 -channel separation is virtually depen- 
dent upon even pole pieces and straight headgaps to prevent 
sound drop -outs from phase shifting. It's not surprising, then, 
to see the ferrite head making an appearance on the more 
sophisticated open reel units. 

What else does the future hold? Knowing that the tendency 
is toward professionalism, we can make educated guesses- 
or think wishful thoughts. Chromium dioxide tape for reel 
to reel? Why not, at least at the slower speeds. Refinements 
in ferrite heads will certainly aid the cause. So will special 
lubricants to reduce friction, and its resultant abrasion. 

Abrasion is one of tape's most insistant drawbacks. Hope- 
fully, the time will come when it's eliminated altogether, or 
at least reduced to a nominal level. A more efficient method 
of reading the magnetic pattern on tape would help-espec- 
ially one that does not depend on tape -to -head contact. As 
incentive, consider the recently developed phono cartridge 
that uses a photo cell instead of a needle. 

This is a transitory period for open reel. It has lost sales 
to cassette and cartridge simply because its new identity and 
market are not yet firmly established. That time is coming. 

To be sure, the market for the sophistication provided by 
open reel is smaller than that for the convenience of its 
plastic -enclosed cousins. But price differential minimizes 
that problem-and furthermore, each purchaser of a cassette 
or cartridge unit is a potential step-up to open reel. 

One thing is certain: no matter how far cassettes and cart- 
ridges progress, open reel is still the ideal they're measured 
against. As long as that's true, open reel will remain an im- 
portant factor in the consumer audio industry. 

AS pERÇECt AS A CIRCLE 

TRI-PLRIIER I 

ANNERMEDIA 

4503 E. Railroad Avenue 
Sacramento, CA 95926 

19191 4523341 

Ilealn Inquiries Welcome 

It is with great 
regret that we have 
to announce the death 
of Betty McProud. The 
McProuds were married 
in 1962 and Betty was 
a familiar figure at 
Audio Shows and con- 
ventions until Mac's 
retirement nearly two 
years ago. Early in 
1972, Betty was found 
to be suffering from 
cancer and given a 
year or so to live. 
So, in September, the 
McProuds moved down 
to Florida to enjoy a 

few months of happiness. 

All our sympathy goes 
to Mac in his bereavement. 

Check No. 46 on Reader Service Card 
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toiheirresistible sound 
of MartñSpeakers 

The sound of Martin Speakers can be as quiet and r - 

resistible as the çentle 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 audible universe. 

MARTIN SPEAKER SYSTEMS A DISï SION OF EASTMAN SOUND MANUFACTURING CO., INC. 
Harmony Road and Route 295 
Mickleton, New Jersey 
08056 

Check No. 1a on Reader Service C,ard 

Martin Speakers from $44.50 to $350.00 
-A new standard of performance built 

by people who listen.' 



Walking Pan Pot 
Ill tell you one thing about working 
with the new semi -pro hometype 
four -channel tape recorders. You 

must keep yourself bodily orientated. 
At all times and without deviation! 
Otherwise you are lost. I should know. 
You have to turn yourself into a sort 
of animated pan pot, ready to move 
front right, rear left or what have you, 
in a fraction of a millisecond. 

It's like the points of the compass, 
diagonally. Imagine those four loud- 
speakers out there, NW, NE, SE, SW, 
surrounding you. You read the controls 
on your orientated machine the way 
you read a road map to chart the road 
ahead, but even more rigidly. You do 
not "drive" your tape machine in any 
direction except straight ahead and 
forward, looking towards the front. 

I once knew a city boy who could 
not read maps in a car except when we 
were driving North. When we went 
South he had to turn the map upside 
down in order to figure where we were 
going. I laughed at him and he was 
furious. But he still turned the map 
upside down. It's like that only worse 
if you try driving your new four -channel 
recorder in any way except in the one 
correct orientation, facing FRONT. 
And I say this, knowing that many an 
advanced recording engineer will not 
even recognize a front or a back in 
his four -channel work. Even so, one 
must face somewhere, somehow or 
other, and I say that one should ori- 
entate one's self, one's thinking and 
one's machine to a common direction- 
ality-whatever you choose to call it. 

Turn yourself around, or your ma- 
chine, and in moments all is direc- 
tional chaos. You'll grab the wrong 
control for the wrong channel-and 
it's back to the beginning and try, try 
again. 

You must think orientation, and act 
it. You do it directly in space, whether 
actual or projected in the mind. Ignore 
the fancy channel terminology! It's 
deadly, and must be translated into 
action-which takes thought. It's a 
tangle of nonsense at this stage-LF, 
RR, L1, L3, Channel Four, Two, A, 
D, B-a nightmare. You'll never get 
anywhere if you think in these terms 
while you are actually working with 
tape. (Fine for the algebraic theorists 
on paper.) Instead, what you do is 
simply to point. Don't call your chan- 
nel anything. Just look at it. 

ETe 
Point out diagonally with your left 

hand. That's the front left channel, 
yes? On your machine it will be the 
upper left hand VU meter in the clus- 
ter of four. Right? No label needed. 
Just a spatial correspondence. So also 
with the controls, visible and tactile. 
Every one of them for that same chan- 
nel must be the upper left in a clump 
of four. And the same with the all- 
important signal lights. Record that 
channel, and a red light goes on in the 
upper left corner of the clump of four. 
(Well yes, the space isn't quite literal, 
UP being forward. But you can make 
it literal by tipping your machine 
over to the horizontal, or halfway, if 
you really need to.) And so it goes. 
No thinking. No translation. 

Oh, so you must plug in a cable for 
that left front channel? Ah, yes. The 
inputs are in back. So you get up and 
go around for a look-STOP! Stay put. 
Instead, reach over, or around, and do 
your plugging from your same orien- 
tated position. On the two TEAC 
machines, as previously noted (the 
2340 and 3340), the backside inputs 
and outputs are laid out to correspond 
to your up -front orientation, so you 
can in fact stay put, facing front, and 
do your plugging by feel exactly as you 
read your controls and "see" your 
speakers. It's a good idea. I cannot 
vouch for the Sony four -channel re- 
corder, not having examined its rear, 
but I can definitely say that this useful 
orientation should be adopted by all 
forthcoming semi -pro four -channel 
equipment with backside plug boards. 

If you defy me and look directly 
at the TEAC's rear, thus reversing your 
spatial field, you will find everything 
laid out backwards. Left, you will see, 
is to the right, and vice versa. Good! 
Serves you right (left). 

Let's call it Canby's Rule. In all 
four -channel work, stay orientated. 
Line up your body, your thoughts 
and your machine with the ultimate 
playback and keep them that way. 
Canby's Rule applies to four -channel 
space as the Canby Constant (AUDIO, 
May, 1972) applies to the fourth di- 
mension, time. 

Since my last piece on the new 
home-ish semi -pro four -channel tap- 
ing, I have found myself in some new 
and interesting configurations. What 
does one do, for instance, with a four - 
channel machine on a public stage? 
(Take note of this, you professionals.) 

I gave a lecture/demo at the University 
of Oregon, part of a Festival of the 
Two Visions, more commonly known, 
after C. P. Snow, as the two cultures. 
The arts and the sciences. As always, 
I found myself just halfway between 
the two and that is why I was there. 
Predictably, my subject was "Toward 
One Culture". I never did think there 
were two. Also predictably, I put on a 
four -channel demo, which took place 
in a large and properly reverberant 
auditorium in the Music Department. 
With still further predictability, I filled 
that saintly musical space with outra- 
geous sounds not normally listed as 
music, all grossly amplified at 150 -foot 
spacing (more or less) out of four 
enormous Voices of the Theatre, kindly 
provided by the management. It may 
not have been a musical evening but 
it most certainly was sonic. 

Now wasn't it nice that the manage- 
ment also provided me with a TEAC 
3340, its four-way controls identical 
with those on my more inexpensive 
TEAC 2340 at home. In all that strange 
space, I was thankful for the familiarity 
under my fingers. Came my rehearsal 
time and there it was, hooked right up 
to the four monster speakers and 
neatly set out on a table next to my 
lectern so I could talk to the audience 
and have it close by for the demo-but 
hey! It was backwards. And come to 
think of it, so was I. Facing rear. 

For a moment my head whirled. A 
whole evening (for me) in reversed 
quad? Canby's Rule screamed NO. 

The lecturer, after all, must face 
his audience and therefore he looks 
towards the rear of the hall. And at 
the rear speakers. Everything is re- 
versed. Right channels are left, back 
channels are front. 

Well, actually, I had faced this 
problem elsewhere. I'm a choral con- 
ductor, you will remember. In chorus 
concerts I face the audience to talk 
about the music we will sing. But when 
it comes to conducting the singers, I 

turn my back like any proper conduc- 
tor. (That's why conductors-though 
not me-wear tails. They look so nice 
from the rear. And, incidentally, they 
let your shoulders and arms move. 
That does help, I'll admit. I have a 
special suit coat with knee action, for 
my own arms.) So, as you can quickly 
guess, I "conducted" my four -channel 
machine. I set it up behind me, as I 

faced the audience, and during play- 
back I monitored gain on the big 
speakers with my backside to. 

I had to. It was absolutely essential 
that my own physical orientation line 
up with the normal directionality of 
the reproduced sounds, so that my 
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The three -dollar bill. 

The stylus shown above is phony. It's represented as a replacement stylus for a 
Shure -cartridge, and although it looks somewhat authentic, it is, in fact, a shoddy 
imitation. It can fool the eye, but the critical ear? Never! The fact is that the 
Shure Quality Control Specialists have examined many of these impostors and 
found them, at best, to be woefully lacking in uniform performance - and at 
worst, to be outright failures that simply do not perform even to minimal track - 
ability specifications. Remember that the performance of your Shure cartridge 
depends upon the stylus. so insist on the real thing. Look for the name SHURE 
on the stylus grip (as shown in the photo, left) and the words, "This Stereo 
DyneticR Stylus is precision manufactured by Shure Brothers Inc." on the box. 

Shure Brothers Inc. 
222 Hartrey Avenue, Evanston, Illinois 60204 

Check No. 19 on Reader Service Card 



hands on the level controls would 
react automatically, left, right, front, 
rear. Be warned if you ever run four 
channels from a stage. 

By the way, in that large, reverberant 
hall my demo was restricted to spe- 
cially selected four-way sounds, and 
no regular quad music, though as al- 
ways the temptation to put on a quad- 
raphonic spectacular (with such enor- 
mous speakers!) was strong. I cannot 
say too often that public demos of 
recorded music in big halls are an 
unmitigated waste of time, creating 
more confusion than sense; and it's no 
different with quadraphonic. The nor- 
mal recording is designed for home 
reproduction in a small enclosed area, 
the traditional living room. (Or maybe 
inside a car.) There, it re-creates a 
large space inside a small, intimate 
surround, and that is the entire ratio- 
nale of the acoustics involved. (This 
applies as well to the synthetic space 
of the modern pop disc.) Play your 
recording, however, into a second large 
space, a big hall, and you have acoustic 
chaos, one big -hall sound inside an- 
other and a disastrous double liveness. 
With rare exceptions, the sound is 

dismally bad and the recording is 
much better left unplayed. 

The only normal music I used, there- 
fore, was a Canby Singers stereo tape 
(as made last year on the Nagra lVS), 
which l copied off on the spur of the 
moment through a just -arrived Electro - 
Voice EVX 44 decoder, thus making 
four channels out of two. Good idea. 
Make your own quadraphonic tapes 
from stereo. It worked in playback, in 
this case, because being church music 
the sound was actually improved by 
the double liveness-a fine "cathedral" 
effect. It was a brief anthem by 
Thomas Morley (of "My Bonnie Lass 
She Smileth" and "Now is the Month 
of Maying"), sung by only ten singers, 
and as it soared voluminously out of 
those four big Voices of the Theatre 
I wondered to myself what old Thomas 
M. would think. I expect, prosaically, 
that he would not even recognize his 
brainchild. But I thought it sounded 
fine. l am, so to speak, a child of 
today, and this is the way we "trans- 
late" older art, older music, into the 
modern media languages for our pres- 
ent ears. It's all right! as the Beatles 
say. 

"Henry". a few years back, was my 
first mixed media show in multiple, 
done with three channels of pictures 
and four of sound, the latter distrib- 
uted via two separate stereo tapes; 
for we had no semi -pro four -channel 
equipment then. For my Oregon demo 
I copied off the two original "Henry" 

tapes onto one common four-way tape 
via the TEAC, and it was a pleasure, 
so utterly easy after more than three 
years of hit-or-miss coordination via 
two entirely separate tape machines. 
The old two -tape system worked OK, 
but it was a pain in the neck, requiring 
two operators what with the necessary 
gain riding for public presentation. (I 
could never manage both machines 
by myself. I'm too scatterbrained.) So 
to get the whole thing onto one tape, 
securely tied down ,and synced to per- 
fection, the levels correct and nothing 
but one button to push, was a thing 
to be thankful for. I must say once 
again that this new four -channel sync 
technique is superbly useful for the 
home tape experimenter, and for the 
pro who uses his own semi -pro equip- 
ment. There's no end to the useful 
things you can do. 

For those who are not pros, here's 
the way it's done, or I did it. No, you 
don't have to play all your sources 
simultaneously. Copy them oft' one at 
a time. I started with the front -speaker 
tape for "Henry". It had been made 
on my big two -track stereo machine at 
71/2 ips and I played it on the same, 
copying conventionally onto tracks 1 

and 3 (the front tracks) of the TEAC 
tape. Without the second tape to 
bother me, I was able to concentrate 
on the right levels for this material, 
making good corrections as I went 
through it. Then-reel back to the 
beginning and start once again. 

The back "Henry" tape wasn't even 
compatible with the front. It had been 
assembled from assorted four -track 
recordings made mostly on a battery 
portable machine at 33/4 ips (and not 
bad in sound, considering), a montage 
of all sorts of persuasive noises, from 
crickets and katydids to rushing auto- 
mobiles around a small-town traffic 
circle, double -speed, and running -water 
Niagaras, half speed, out of my kitchen 
faucets. To get this onto my TEAC 
tape I set up a different machine, 
four -track, and fed it into tracks 2 and 
4. Our original arrangement required 
periodic re -cueing of this tape, at points 
marked by white leader, while the 
front tape played on continuously. So 
it had to be re -cued in the copying. 
Problem? Not a bit. You can stop and 
start your four -channel sync machine 
anywhere during recording without a 
trace of a click or a thump. So-copy 
the first segment, stop the tape, re -cue, 
go on with the second, and so on, and 
no editing needed. 

For the sync operation I switched 
the front channels, I and 3, into sync 
playback via the top two of four little 
slide switches right on the front of the 

TEAC heads, in the proper orientation. 
Then flip the front -channel RECORD 
switches-same orientation-to OFF, 
and the rear channels, the bottom two, 
to ON. Now when motion starts the 
back channels will record and the front 
pair play back through their recording 
heads, in sync with the incoming sig- 
nals. You hear the whole works, just 
a's it will sound when the finished tape 
is played. And you can monitor the 
gain on the two recording channels, 
while listening to the playback of the 
other two. (You could copy without 
sync, of course, by putting all four 
channels into normal playback since 
this is a "three head" recorder, four 
channels to each head. But you would 
not be able to monitor the levels on 
the incoming signal except via the 
playback, which would of course be 
delayed. Chancy. Or if you listened 
directly to the record input signal the 
sound would be out of step with the 
playback of the rest.) 

When all is ready and all switches 
double-checked, you shift the transport 
lever into PAUSE, the center position, 
and push the RECORD button. Noth- 
ing moves. But two bright little red 
lights, the bottom two of four, go on. 
Once again, the correct spatial align- 
ment, for instant seeing. You are ready 
to record the back two channels. 

First you must jack up the playback 
volume on the synced playback, the 
front channels, already recorded. Sync 
playback on the TEAC machines is 
'way down in level as compared with 
normal playback through the playback 
heads. An annoyance but presumably 
necessary for economy in this complex 
but inexpensive machinery. I have it 
roughly calibrated; you move the play 
volume up about two and a half 
notches for sync playback, to read 
approximately accurate levels on the 
meters. (I plan to do a more exact 
calibration by trial and error, and I 

suggest that TEAC might recommend a 
figure in its literature. Also, they just 
might be able to incorporate some 
extra amplification, which would auto- 
matically compensate for the dif- 
ference. It would be very useful.) 

And so you are off. Flip the lever 
from PAUSE to PLAY and the record- 
ing/playback begins, just as you have 
pre-set it. Now you can (and I did) 
concentrate on the proper levels for 
the second recording, while listening 
against the front playback. I use head- 
phones, by the way. They bring you 
all four channels, two for each ear, 
and you can flip to front channels 
only, or back channels, to see what 
each is doing. Almost easier than work- 
ing with four actual speakers. 
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PHONO & RECOROEi 

I)RlVF.S RELTS 

i sell them all... 
these are the best! 

That's what knowledgeable stereo 
dealers everywhere are saying. 

Because AKAI offers everything in 
stereo cassette recorders-GX (Glass and 
Crystal Ferrite) Heads ... Dolby®... ADRS' 

Invert-O-Matic ... Everything! 
And you can select from a complete 

range of models. So you get exactly what 
you want. 

Take AKAI's GXC-36D Stereo Cas- 
sette Tape Deck. It's superbly engineered 
with an exclusive GX Head. For wear -free 
performance. Plus Pause Control ... Tape 
Selector Switch ... Induction Motor ... and 
Automatic Stop. 

If that sounds good, but you want to 
add Dolby®, you'll find it in the GXC-38D. 

Great features, huh? But we went one 

giant step further and combined them all in 
the GXC-46D with AKAI's exclusive ADRS* 
which eliminates almost all high frequency 
distortion above 8000Hz. (Nobody has it but 
us!) Then we added a unique Over -Level 
Switch for high volume recording. 

For the ultimate in stereo cassette 
performance there's the GXC-65D. You'll 
find all the features found in our GXC series 
plus Invert-O-Matic for automatic repeat/ 
reverse. And the Invert-O-Matic mechanism 
is unconditionally guaranteed for two years 
-parts and labor. 

Stop wondering where to go to find 
the cassette recorder that's perfect for you. 
It's at your AKAI dealer. 
"Dolby" is a Trade Mark of Dolby Laboratories, Inc. 
*Automatic Distortion Reduction System 

AKAI.. 
1035 AKAI America, Ltd./P. O. Box 55055, Los Angeles, California 90055 41 

Check No. 20 on Reader Service Card 



If anything goes wrong, you can 
always reel back and start again. Any- 
where. No clicks, no pops. 

In my most recent show, produced 
on the TEAC machine last summer, I 
ran into some horrendous mixing prob- 
lems (horrendous for a non pro, at 
least ... ) trying to assemble my four- 
way montages of pre-recorded voices, 
plus music via SQ decoding, sometimes 
one signal to a channel, sometimes in 
pairs front/rear, or even diagonally 
like an X. With all this complexity, 
every single "take" required total 
orientation, plus a check -through of 
dozens of switches, meters, cable con- 
nections, to be sure all was set right. 
It was here that my strong conviction 
grew that one must line one's self or 

and directly sense the four channels, 
minus intervening terminology, for 
any sort of efficient operation. I 
worked out all sorts of odd refine- 
ments on the idea, to help myself. 

For instance, when I wanted to re- 
cord in diagonal pairs of channels, I 
would place a highly visible piece 
of sticky tape right on each of the two 
meters I would be using for one diag- 
onal, and another set onto the rele- 
vant volume controls. I could then 
see my diagonals at a glance. Say, 
upper -left -to -lower -right. Left front 
to right rear, that is. I would even go 
so far as to hold my hand out at a 
diagonal slant in front of me-it goes 
that way, I would soundlessly mutter 
to myself. Then, the first diagonal 

Just for the record, 
there's an easier way. 

There's a much easier way to clean, 
revitalize and restore the brilliant 
sound of your records. And lots more 
effective, too. It's the Watts Record 
Care Kit. Here's 
everything you need 
to remove deep 
down dust, dirt and 
static charge from 
record grooves. 
Only $19.95. 

Watts Record 
Care Kits & equip- 
ment are available 
at hi-fi dealers 

"Professional 
methods for 
record care 

and use" 

and record counters everywhere. 
Elpa Marketing Industries, Inc., 

New Hyde Park, New York 11040 
Scottsdale, Arizona 85253. 

For the life of 
your records 

safely down on the tape, I would reel 
back and set things up for the opposite 
diagonal, including all the switches 
and those pieces of sticky tape, which 
would now read very visibly "upper - 
right -to -lower -left". It really helped. 

In putting together the more com- 
plicated spoken ensembles I even went 
so far as to stick people's names on 
the corresponding meters and level 
controls. David front right, Mary at 
left rear, Dorothy up front on the 
left. There they stood, or their names 
stood, in the very configuration in 
which they would speak, via the play- 
back speakers! Sounds silly, but my 
work went much faster after I had put 
this Canby's-Rule system into effect. 
Instant orientation by direct, visible - 
tactile means, and no terminology at 
all. It's the only way when you are 
supposed to think of a dozen things at 
once. 

I don't know how the pros work in 
their hundreds of thousands of dollars' 
worth of quad studio space, but I'll 
guess that they have long since worked 
out more sophisticated versions of my 
own sticky -tape system. I'm sure that 
the more buttons and meters and levers 
you have to play with, the more 
quickly must you learn instant opera- 
tion, minus thought. Every good con- 
trol console I have seen is expensively 
laid out in patterns, for this very sort 
of work. 

Well, 'nuff said. It's a brand new 
technique, this sync thing, for us 
amatooer recordists, but I'm here to 
say that it should spread, and spread 
fast, as more four -channel sync ma- 
chines appear to supplement TEAC 
and Sony, the first to hit the market. 
In a way, it plays straight into the 
home tape user's hands-for there is no 
editing. Most tape machine owners are 
notorious for their lack of editing 
know-how. They won't touch it. Now 
they don't have to. Everything is done 
by levers. 

Imagine it. I myself have spent more 
than twenty-five years becoming a very 
expert tape editor, via hundreds of 
assembled radio tapes and plenty 
more of my own choral recording 
sessions, assembled by the classic join- 
ing of different "takes" into finished 
wholes. I must have put down a hun- 
dred million white splices in my day. 
And now-a whole four -channel extrav- 
aganza under my belt and not a 
single splice! I don't know whether 
to laugh or cry. Better a good laff, I 

guess. I'm having fun with this non - 
editing and in the process I'm getting 
so orientated that I'm practically a 
walking pan pot, LF, RF, RB and, er, 
Channel Four. A good feeling. 

Record Care Kit 
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The ADC -XLM 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, 
...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. 

GL 

Frequency response The CBS STR-loo 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. 7 on Reader Service Card 



OPEN REEL TAPE RECORDER DIRECTORY 

AKAI 280D -SS 

Crown SS822 

Dokorder 7500 

MANUFACTURER 
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b e4r v o ßc3 ó & SPECIAL FEATURES 

AXAI GX400D E No 101 4 4 3 Servo Direct , 20-27k 0.04 55 10k 2 Mtrs. 899.95 Auto Distortion Reduction sys.: auto stop/off: SOS 

± 3 SRT tape sel. swit.: line mic mixing: playback vol. 
contl.: dual capstan: rev. rec. & playback. 

GX365D G No 7 3 4 3 Hys. Belt 30-28k 0.04 55 75 10k 2 Mtrs. 161 e 111 56 549.95 Auto pause/off: comput o matit: SRT button: mag. 
3 o 181 brake; reverse-o-matic: cont. play: auto stop: SOS: 

SWS; S over S. 

GX260D B No 7 4 4 3 Hys. Belt l 30-22k 0.1 48 10k 2 Mtrs. 474.95 Rev. in record & playback; rear panel playback vol. 
t 3 contl.: line mic mixing; SOS; SRT tape swit.: auto 

stop. 
GX280D B No 7 3 4 3 Servo Direct 30-24k 0.'; 50 60/75 10k 2 Mtrs. 17 e 18 44 499.95 SOS: tape selecting: auto off/stop: line mic mixing: 

± 3 x 10 pause. 

X1800SD A; G Yes 7 4 4 3 Ind. Belt 30-23k 0.12 50 10k 2 Mtrs. 13% x 15 34.4 399.95 Reel/cartridge combo: transfer sys.; auto oft/stop; 
(with kit) ± 3 x 91 tk. selector; two lever sys. 

GX220D A No 7 3 4 3 'Hys. Belt 30-24k 0.1 48 75 10k 2 Mfrs. 17.2 x 17 41.8 399.95 Auto off/stop; pause w. start button: tape swit.: SOS. 
e3 x9.2 

1730D SS B No 7 4 4 3 Hys. Belt 30-22k 0.12 50 75 10k 4 Mtrs. 33 349.95 2/4 chan.: auto off: pause control: tape lifter. 
4 -chan. ± 3 

GX280D-SS B No 7 4 4 3 Servo Direct 38.22k 0.1 50 60 10k 4 Mtrs. 171 x 201 371/2 649.95 2/4 chan.: auto/cant. rev. PB; lo -noise tape swit.: 
4 -chan. ± 3 e 10 SOS; remote contl.: glass & crystal ferrite head. 

4400 B Yes 7 3 4 1 Ind. Belt 3O22k 0.15 50 10k 2 Mtrs. 16.3 x 14 30 299.95 Convert -a -deck: front panel deck; cony. button: SOS: 
± 3 x 7.6 SWS; sound mixing: pause contl: auto off. 

4440D B No 7 3 4 3 Hys. Belt 30-24k 0.12 50 10k 2 Mtrs. 17 x 18 42 299.95 Tape sel. swit.: dual monitoring; SOS: SWS; sound 
j , I ± 3 e 91 mixing; auto off/pause; built-in speakers. 

ASTROCOM 407A B No 1 4 4 3 Hys. Idler 30.20k 0.06 60 45 10k 2 Mtrs. 21 e 141 

i 

40 459.95 Auto rev. 
e3 x101 

711 B; No 101 4 4 3 Hys. Idler 30-20k 0.03 65 60 Lo 4 Mtrs. Under Headphone amps; nixing. 
4 -chan. F e 3 2000.00 

BRAUN TG 1000 A No 8% 1 2; 3 D.C. Belt . 20-25k 0.04 60 30 lk 2 Mtrs. 17% x 121 44 749.50 Elect. tape tension contl.; peak read mtrs.; 4 -chan. 
4 -chan. 4 servo c 1.5 x 51 PB; remote contl.; opt. auto rewind. 

CONCORD Mark VIII A No 7 2 4 2 Ind. Belt. 50-12k 0.1 45 2 Mtrs. 16% x 171 40 329.95 Has built-in 8-tk. deck. 
(BENJAMIN) x 81 

Al 

44 AUDIO APRIL 1973 



Speeds Indicated by letter coa: 
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Concord Mark VIII 

Ferrograph Series 7 
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4& SPECIAL FEATURES 

CROWN SX124 B Opt. 101/2 3 4 3 Hys. Ben l 20-25k 0.09 60 45 350k 2 Mtrs. 19 x 9 45 995.00 Dual mic, line mixing; 5-m. VU mfrs.; also in 1 

2 x 152/. track. 

1X824 B; Opt. 10/ 3 4 3 Hys. Belt 20-25k 0.09 60 45 350k 2 Mtrs. 19 x 9 48 1495.00 Complete logic; Wal. cab.; counter opt.; also in 2 

F , 2 x 151 track. 

CX822 E Opt. 1054 3 2 3 Hys, Belt 30-30k 0.06 60 45 250 2 Mtrs. 19 e 9 53 1790.00 As above. Also in '/ track or 4chan. 

2 bal. x 1754 

SX744 B Opt. 101 3 4 3 Hys. Belt 20-25k 0.09 60 45 350k 4 Mtrs. 19 x 9 60 1895.00 8 mic inputs. 

±2 x21 

DOBORDER 9100/1 B No 7 6 4 3 Hys. 40-21k 0.06 55 65 10k 2 Mtrs. 17/ x 20 55 699.95 Bi-directional rec./PB; auto repeat. 

-3 e151'. 

7200 B No 7 4 4 3 Hys. 2 Mtrs. 469.95 Auto PB repeat; auto off; ad(. reel height; SOS; SWS. 

echo; lock. pause contl. 

6020 B No 7 4 4 3 Hys. 20k.20k 0.12 55 45 10k 2 Mtrs. 1412 x 71/2 36/ 279.95 Bidirectional rec./PB; auto repeat; auto off. 

e 154í 

7500 B No 7 6 4 3 Hys. 40-23k 0.08 55 65 10k 2 Mtrs. 579.95 
.3 

FERROGRAPH 704 AW E; No 8/ 3 2; 3 Ind. Idler 30-17k 0.08 60 60 10k 2 Mtrs. 141 x 16 37.5 649.00 Model 704 ADW, Dolby. $850; 724 ADW, $900. 

(ELPAI G 4 - 2 e 84 *Available by special order only from ELPA. 

AC 400-1401 B No 7 3 4 1 Ind. Belt 30.20k 0.1 53 160 600 4 Mtrs. 16 x 8 27 449.95 2/4 -than.; lo -noise & mon. se's; retract. pinch 

4 -chan. . 3 x 18 roller. 

RD -1553 B No 1 3 4 3 Hys. Belt 20-24k 0.1 53 80 600 2 Mtrs. 16 x 8 33 429.95 2/4 -chan.; to noise & mon. cwt's.; retract. pinch 

4 -chan. t 3 e 18 roller. 

RD- 1552 B No 7 3 4 3 Hys. Belt 20-24k 0.1 52 80 600 2 Mtrs. 16 x 8 33 329.95 Solenoid buttons; SOS; flip -up head coy.; retract. 

r 3 e 18 pinch roller. 

RD 1450 B No 7 3 4 3 Ind. Belt 30.20k 0.1 52 160 600 2 Mtrs. 16 x 7 21 199.95 Tape/Source swt.; auto stop; flip -up head coy.; 

- 3 
1 

x 13 retract. pinch roller. 

RD 1695 A No 7 2 4 1 Ind. 30-20k .13 52 190 10k 2 Mtrs. 71/2 o 151x 19.4 SOS; SWS 

r 3 x 121/ 

4RD.1405 B No 7 2 4 1 Ind. 30-18k 0.1 52 160 10k 4 Mtrs. 7% x 16 22 Auto stop; auto tape cleaner 

4 -chan. r 3 x 1312 
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OPEN REEL TAPE RECORDER DIRECTORY 

Nagra IV -S 

Panasonic RS -736 

Pioneer T-600 

MANUFACTURER ` t º? yea o `' Z ò 6 ç' $ \4i° á 4 e. 

8 D" v ó ó ó` ¿ c 
7 `cQ O 

C F3 s0, SPECIAL FEATURES 
4' 5 e e a d` o * 5 * e co k 4 

MAGNAVOX IK8982 B No 7 4 4 1 Ind. Idler 50-15k 0.15 45 180 10k- 2 Mtrs. 141 x 1614 Auto rev. rec./PB. 
t 5 50k x 7 

168877 No 7 3 4 1 Ind. Idler 50.15k 0.1 45 150 10k- 2 Mtrs. 151 x 133 Auto noise supp.; std/lo-noise bias swit.; echo; SOS. 
-5 50k x7 

168981 A No 7 2 4 1 Ind. Idler 50.15k 0.15 45 180 10k 2 Mtrs. 12% e 15% SOS. 

-5 50k x7 
168980 A No 7 2 4 1 Ind. Idler 50-15k 0.15 45 180 10k- 2 Mtrs. 12%x1554 

t5 15k x7 

NAGRA 4.2 E No 7 4 1 30-20k * 70 100k Mtr. 1254 z 8.7 1154 1735.00 *0.1% speed varia.; D -cell powered; film sync.; AGC. 

t2 e4.3 

SD E No 7 3 2 30-18k 
_ 

70 50; Mtr. 1214x8.7 + 11% 1985.00 *0.1% speed varia.; features as above, but film t 2 200 x4.3 sync. $400 extra. 

SN H* No *" 3 1 10-15k 0.1 60 200 Mtr. 5.0k4 1.3 1295.00 "Plus 15/16; **special, supplied. 
±2 x1 

PANASONIC RS736 E No 7 3 4 1 Hys. 30-23k 0.09 53 20k 2 Mtrs. 18 e 17 33 329.95 Built-in mixer; SOS; SWS, hot pressed ferrite heads; 
- 3 x 8% 10 yr. warranty on HPF heads. 

RS714 B No 7 4 4 3 Hys. 30-23k 0.09 53 20k 2 Mtrs. 20 x 17 49 49995 Mic Z swit.; SOS; SWS; hot pressed ferrite heads; 4- 
± 3 x 7% dig. counter; solenoid contl.; remote avail.; 10 yr. 

warranty on HPF heads. 

RS715 B No 7 4 4 3 Hys. 30.22k 0.09 53 20k 2 Mtrs. 20 x 17 49 549.95 Auto rev.; bias swit.; hot pressed ferrite heads; sole- 
± 3 x 7%r void contl.; remote avail.; 10 yr. warranty on HPF 

heads. 

RS740 B No 7 3 4 1 Hys. 30-22k 0.09 53 20k 4 Mtrs. 20 0.17 28 449.95 2-chan./4-chan. rec. & PB; 2 phone jacks; hot 
4 -chan. z 3 x 7% pressed ferrite heads; 10 yr. warranty on HPF heads. 

RSI030 F No 10 4 4 3 30-22k 0.08 55 60 20k 2 Mtrs. 17 x 7'/% 60 849.95 4 -chan. playback; bias swit.; mic Z swit.; 4 dig. 
- 3 x 22 counter; built-in mixer; hot pressed ferrite heads; 

solenoid contl.; remote available, 10 yr. warranty on 

i 
r 

HPF heads. 

PIONEER T 8800 B No 7 6 4 2 Hys. Belt 4015k 0.08 55 330k 2 Mtrs. 22 x 16/ 50 549.95 Rec/PB auto rev.; bias select.; SOS; remote pause 

x 91/2 contl. 

1,6600 B No 7 4 4 1 Hys. Belt r 50.15k 0.12 55 330k 2 Mtrs. 171/4 x 17 28 299.95 REC/PB auto rev.; pause contl. 
x 7y 

T- 6100 B No 7 4 4 1 Hys. Belt r 50.15k 0.12 55 330k 2 Mtrs. 16 x 15 26 249.95 PB auto rev. 

x7 

QT -6600 B No 7 4 * 1 Hys. Belt i 30-20k 0.12 55 330k 4 Mtrs. 18% x 17 37 599.95 4 -chan. rec/PB auto reverse; pause control. 
4 -chan. x 8% 

st 
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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 $399.80 

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 

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. Hard pressed ferrite head 

so tough it can be guaranteed against wear for the 
life of the machine. Dolby, CrO1 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 microphone 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. 

TANDBERG 
We're our only competitor. 

TANDBERG OF AMERICA, 8 THIRD AVENUE, PELHAM, NEW YORK 10803 
A. Allen Pringle Ltd., Ontario, Canada 

Check No. 24 on Reader Service Card 
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OPEN REEL TAPE RECORDER DIRECTORY 
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Revox A77 

Sansui SD7000 

Sony/Superscope 580 
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Q 
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RADIO SHACK 494 A No 7 3 4 1 Ind. Belt 50.18k 0.13 48 160 10k 4 Mtrs. 141/2 e 61 27 299.95 Two or four chan - 

4 chan. o 16 

9998 A No 7 3 4 1 Ind. Belt 40.20k 0.2 47 10k 2 Mtrs. 13'x e 7°v 20 179.95 

x 16 

9096 A Yes 7 2 4 1 Ind. Belt 50-18k 0.25 2 Ms. 241/4 x 14 26 199.95 Detach. Spkrs.: with 2 dyn. mics. 

x 71r 

REYOX A77 8 Opt. 10', 3 2, 4 3 Servo Direct. 30.20k 0.08 58 60 Hi: 2 Mtrs. 16 x 14 34 749.00 A77 -HS, 7' & 15 ips, 849.00: A77D. Dolby. 979.00. 

23 lo x5 

SANSUI SD7000 B No 7 4 4 3 Hys. 20.20k 0.06 60 66 600 2 Mtrs. 17's x 101/2 59'2 679.95 Auto reverse, repeat, rewind, off: multi mic mix.: 
.- 2 50k x 211/2 opt. remote: tension adj.: phone lack w. vol. conti. 

SONY/SUPERSCOPE TC 854-4S E No 101 4 4 3 Servo 30-25k 0.03 59 130 Lo 4 Mtrs. 17% x 22 61% 1795.00 Syncro Trak: mic-line mix: opt. remote conti. 
4 chan ' 2 x 10 

TC -850 E No 10,4 4 4 3 Servo 30.25k 0.03 57 130 Lo 2 Mtrs. 17'S e 191 57'x 895.00 Opt. 2 or 4 tk. head assy.: opt. remote conti. 

2 x10 

TC -654-4 B No 7 4 4 3 Hys. 30-22k 0.04 57 60 Lo 4 Mtrs. 161/2 e 20 484 875.00 Micline mix: plug-in head blocks. 

4 than 2 x 9 
TC 650 B No 7 3 4 3 Hys. Belt 30.22k 0.04 59 90 Lo 2 Mtrs. 161 x 17/ 46 499.95 Opt remote conti.: Opt. plug-in head assy 

--2 x0! 

TC -580 A No 7 3 4 3 Servo Belt 30-25k 0.06 56 60 Lo 2 Mtrs. 111/2 x 18 37% 499.95 "6 head function: auto off: mic-line mix.: select rev. 

-3 x8% 

TC -366-4 B No 7 3 4 1 Ind Idler 0.09 55 120 Lo 4 Mtrs. 17 o 1814 281/2 499.95 Mictine mix.: servo conti. tension. 

4 -chan. x 9% 

TC -630 A Yes 7 3 4 1 Ind. Idler 30.22k 0.09 50 150 Lo 2 Mtrs. 171/2 x 20 401/4 419.95 SOS, auto off. 

x 11% 

TC -640 B No 7 3 4 3 Hys 20-25k 0.07 55 90 Lo 2 Mtrs. 1412 e 151 33 379.95 SOS: mic-line mix. 

-3 x91/2 

TC 277.4 A No 7 2 4 1 Ind. Idler 50 18k 0.12 0.12 150 Lo 4 Mtrs. 151/ x 151 23' 339.95 SOS. auto off: pause. 

4chan. - 3 x 914 

TG377 A No 7 3 4 1 Ind. Idler 30-25k 0.09 55 120 Lo 2 Mtrs. 15/ x 1641 22 289.95 Mic-line mix : auto off: servo contl. tension. 

-3 x8'4 

TC 8008 C Yes 5 2 2 1 Servo Idler 20-22k 0.09 56 180 Lo Mtr. 1214 x 1014 11'. 239.95 Built-in cond. mio: ALC with defeat: a.c./d.c. 
o 4'a 

TC.106AV A Yes 7 2 2 1 Ind. Idler 40-18k 0.15 47 140 Lo Mtr 161 e 12 171 189.95 Auto off: pause: ALC with defeat. 
x7 
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The Quietest Revox 

One of the most compelling 
reasons for buying a Revox is the 
sounds it doesn't make. 

No spurious pops or clicks. No 
wavering, fluttering tones. No 
distracting hum. And best of all, 
virtually noise -free electronics. 

Take our new A77 Mk III for 
example. We manufacture it to 
such close tolerances and with 
such exacting attention to detail, 
that it is generally regarded as one 
of the quietest tape recorders ever 
made. 

Unfortunately, no 
matter how quiet our 
electronics are, there 
is still the inherent 
problem of tape hiss. 

And that's where 
our new Revox A77/ 
Dolby B recorder 
comes in. 

By now, the 
virtues of the Dolby 
Noise Reduction system are 
well known to require any 
elaboration on our part. 

Suffice it to say, for all practical 

too 

purposes the last major stumbling 
block to quality, noise -free 
recording has finally been 
eliminated. 

Listening to tapes on the new. 
Revox/Dolby B is a revelatory 
experience. Tape hiss is virtually 
non-existent. The music seems to 
emerge from a background of 
velvety silence. And at 3-3/4 i.p.s. 
the absence of extraneous noise is 
truly startling. 

But no mere description of the 
Revox/Dolby B can 
adequately convey 
the experience 
awaiting you the 
first time you listen 
to a tape made on 
this remarkable 
machine. 

Your nearest Revox 
dealer will be 
delighted to audition 
the Quietest Revox 

for you. Once you've heard it, 
you'll understand why we say... 

Revox delivers what all the rest 
only promise. 

Revox Corporation, 155 Michael Drive, Syosset, N.Y. 11791. Calif.: 3637 Cahuenga Blvd. West, Hollywood 90068 

Check No. 23 on Reader Service Card 



OPEN REEL TAPE RECORDER DIRECTORY 

Tapesonic 7OA-TRSH Tandberg 33O0X 
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TAPESONIC 70A-TRSH E No 10'4 3 2 3 Hys. Direct 35-26k 0.08 56 30 50k 2 Mfrs. 19 x 81 69' 675.00' With case, 'less case: also in a tk., Model 

(PREMIER) ._ 2 x 21 70A-TRSQ. 

TANDBERG 9000X A No 7 4 2/4 3 Hys. 40-22k 0.07 65 200 2 Mtrs. 151/4 x 7 34.5 Remote conti.: SOS; echo; opt. 4 -chan. quadraphonic 

- 2 x 161/2 playback. 

3300X A No 7 4 2/4 1 Asyn 40.22k 0.07 64 200 2 Mtrs. 151/4 x 7 20.2 Auto stop; SOS: echo; opt. fichan. quadraphonic 

r 2 x 161 playback. 

6000X A Yes 7 4 2/4 1 Asyn. 40.20k 0.07 62 2 Mtrs. 151 x 61 21 SOS: echo: opt. 4 -chan. quadraphonic playback; 

2 o 12'6 add -a -track. 

40000 A Yes 7 4 2/4 I Asyn. ' 40.20k 0.07 60 2 Mtrs. 15/ e 61/2 23 Remote stop/start; SOS; add -a -track: opt. 4 -chan. 

- 2 x 127/16 quadraphonic playback. 

3000X A No 7 4 2/4 1 Asyn. 40.20k 0.07 68 2 Mtrs. 1554 e 61/2 20 SOS: echo; opt. 4 -chan. quadraphonic playback. 

- 2 127/16 

TEAC 1230 B No 7 3 4 3 Hys. Belt 40-18k 0.08 55 90 600 2 Mtrs. 17 x 8 37 359 50 2 position bias sw.; ad¡. turntable hght. 

-3 x15 

1250 B No 7 3 4 3 Hys. Belt 40.18k 0.08 55 90 600 2 Mtrs. 17 x 8 37 459.50 same as 1230 plus reverse play. Combination erase/ 

- 3 x 15 rec head plus 2 play heads. 

4010GSL B No 7 4 4 3 Hys. Belt 40.18k 0.08 55 90 600 2 Mtrs. 18 e 10 45 599.50 auto reverse/play; Ferrite heads; EQ/Level switch. 

3 o 18 Dual level bias switch. 

4070G B No 7 4 4 3 Hys. Belt 30.20k 0.07 58 90 600 2 Mfrs. 18 x 9 51 599.50 Bi -Dir. rec and play; Ferrite heads, EQ/Level switch. 

3 x 18 Dual Level bias switch. 

3300-10 B No 101/2 3 4 3 Hys. Belt 30-20k 0.07 58 90 600 2 Mtrs. 17 x 9 45 499.50 "quik-loc" reel hldrs.; dual level bias switch. 

-3 x11 

3300.11 F No 10'4 3 2 3 Hys. Belt 30.22k 0.05 60 90 600 2 Mtrs. 17 x 9 45 499.50 "quik-loc" reel hides.; dual level bias sw.; half track 

- 3 x 17 rec/play 

3300.12 B No 10!4 3 2 3 Hys. Belt 30.20k 0.07 60 90 600 2 Mtrs. 17 x 9 45 499.50 "quik-loc'' reel hides.; dual level bias sw.; half track 

- 3 x 17 rec/play 

2340 B No 7 3 4 3 Hys. Belt 40.18k 0.08 55 90 600 2 Mtrs. 17 x 9 46 759.50 Four channel rec/play. Simul-sync monitor sw., dual 

- 3 x 19 level bias sw. 

3340 F No 101/2 3 4 3 Hys. Belt 30.20k 0.05 55 90 600 2 Mtrs. 17 x 9 50 849.50 Four channel rec/play. Simul sync monitor sw., dual 

z 3 x 21 level bias sw. 

6010GSL B No 7 4 4 3 Hys. Belt 30.20k 0.07 58 90 600 2 Mtrs. 18 x 8 47 799.50 auto reverse/play: ferrite heads; dual EQ/level 

- 3 x 21 switch; dual bias level switch. 

7010GSL B No 10'4 4 4 3 Hys Belt 30.20k 0.07 58 90 600 2 Mtrs. 18 x 9 62 999.50 auto reverse/play; ferrite heads; dual EQ/level 

- 3 x 21 switch; dual bias level switch. 

7030GSL F No 101 4 2/4 3 Hys. Belt 30.22k 0.05 60 90 600 2 Mtrs. 18 x 9 62 949.50 2 8 4 irk play heads; ferrite heads; dual EQ/level 

3 x 21 switch; dual bias level switch. 

TELEX 2001 B No 81e 3 4 3 Hys. Belt 45.18k 0 08 52 Hit 2 Mtrs. 1954 x 141/2 799.95 Die cast mainplate; tape/source swit. 

2 x8 

433 A No 7 3 4 3 4-p Belt 40.18k 0.2 54 70 50k 2 Mtrs. 151/4 x 834 34 394.95 Wal. base 

-3 x1434 

230QSRP B Opt.' 7 4 4 3 Hys. Belt 40-16k 0.2 52 60 150 4 Mtrs. 19e 101/2 22 671.00 with 2RP 120 preamps, $1647.00. 

t2 x8 

WOLLENSAK (3M) 6154 A No 7 3 4 2 Ind. Idler 35-20k 0.12 54 90 2.2k 2 Mtrs. 1654 x 1354 18 299.95 4 -than. PB; 2 -than. rec./PB 

x 61 

6150 A No 7 2 4 2 Ind. Idler 35.20k 0.12 54 90 2.2k 2 Mtrs. 161/2 e 1354 18 219.95 Bias swit., tape/source mon. 

1 i i '3 x6'1 
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TEAC 3340 

Wollensak 6154 

Telex 2001 

The QUAD 
Electrostatic was the 
first full range elec- 
trostatic loudspeaker 
produced commercially 
and is still the standard by which all others 
are judged. Using closely coupled moving 
elements some two hundred times lighter 
than the diaphragms of moving coil loud- 
speakers and being entirely free of cabinet 
resonances and colouration, this loud- 
speaker overcomes the usual major prob- 
lems of loudspeaker design and provides 
remarkably natural reproduction of sound. 
This explains why the QUAD electrostatic 
loudspeaker is used by broadcasting and 
recording organisations all over the world, 
in applications where quality is of prime 
importance, and as a standard of refer- 
ence by the majority of loudspeaker 
manufacturers. 

QUAD for the closest approach to 
the original sound. 

QUAD 
is a registered trade mark 

For details of your nearest dealer 
write to Acoustical Manufacturing Co. Ltd., 
Huntingdon PE17 7DB, England. 

51 Check No. 12 on Reader Service Card 



Equipment 
hoFiles 

Design Acoustics D-12 52 
Infinity 1001 54 
Shure M91 E 61 

MANUFACTURER'S SPECIFICATIONS: 
Bass unit: 10 inch, high compliance. Mid -range: 5 inch. Treble: 
9-21 inch, closed back type. Frequency response: 30 to 15,000 

2 dB. Crossover points: 800 Hz and 1500 Hz. Size: 22 inches 

diameter, 30 inches high with pedestal. Weight: 45 lbs. Price: 
$325 each. 

Some speaker designers believe a pulsating sphere to be the 
ideal type of reproducer and there is no doubt that the D-12 
comes near to that concept. It is actually a twelve -sided 
system-a dodecahedron and a total of 11 speakers are used. 
The bass unit is a 10 inch type and it faces the floor. A 5 

inch mid -range speaker faces upward and 9 treble units are 
mounted on the sides or facets. These are 211 inch cone types 
having closed backs The enclosure itself is a reflex with a 
tube vent tuned to 27 Hz. System resonance is 43 Hz. 

Terminals with shorting links enable the high frequencies 
to be attenuated and a similar arrangement inserts a resistor 
in series with the bass unit-as well as a parallel resistor to 
maintain damping. This is an unusual feature but very much 
worthwhile as the bass may be over -emphasised in some 
corner locations. The enclosure is very well made with an 
attractive stand which is available in black steel or chromium 
plate. There is also a choice of four grille cloths-avocado, 
gold, mandarin or ivory. There is also provision for suspend- 
ing the units from a ceiling and the enclosure can be had in 
standard walnut, black or white lacquer finishes. 

Measurements 
Figure 1 shows the frequency response measured with one- 
third octave pink noise. A was taken on a horizontal axis 
and B at 30 degrees off the vertical axis. The dotted curve 
at A shows the effect of the high frequency attenuator. Ten 
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Fig. 1-Frequency response taken with one-third octave pink 
noise. A was measured on a horizontal axis and B at 30 
degrees off vertical. The dotted curve at A shows the effect 
of the high frequency attenuation adjustment. 

other 
tions 

were taken and, as expected the varia - 
were quite small. Figure 2 shows the low frequency 

THD and some SPL figures. The system would take an input 
of 37.5 watts, continuous power, at 40 Hz without distress, 
99 watts at 60 Hz and 133 watts at 100 Hz. Tone -burst re- 
sponses at 100, 1,000 and 5,000 Hz are shown in figure 3. 

Figure 4 shows the impedance characteristics and it will 
be seen that the lowest point is about 5 ohms. The peak at 

measurements 

Design Acoustics D-12 Loudspeaker System 

14 

12 

10 

8 

6 
+R 

c 
101 
dB 

r 4 

97 
d8 

..;\ 

1 

102 e, de 
100 1K 10K 

FREQUENCY -Hz 

. Fig. 2-Low frequency THD and some SPL figures. 

system resonance falls from 45 ohms to 8 ohms when the 
bass attenuating network is used (see lower curve). White 
noise indicated a slight coloration in the lower midrange- 
not judged serious. 

Listening Tests 
The subject of omni-directional versus directional radiation 
was dealt with at some length in our March issue.- It is suf- 
ficient to say here that experts do not agree as to the best 
dispersion pattern for domestic listening. Omni -directional 
speakers have the merit of giving a larger listening area at 
the price of a more diffused stereo image. This is partly due 
to the random reflections and so extra care is necessary in 
finding best positions in the room-especially for quadra- 
phonic sound. We found the best places for the D -12's was 
near the corners, immediately in front of some heavy drapes; 
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Stanton. 
Benchmark for an Industry. 

Stanton's 681 Series is the Calibration Standard. 
to recording engineers such as Robert Ludwig. 

Whatever the requirements for recording and playback, Stanton's 
Series 681 cartridges are the Calibration Standard. And there is a 681 
model engineered specifically for each of these critical applications. 
That's why Stanton is truly the Benchmark for the industry. 

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

to the most rigid tolerances and the flattest 
possible response is assured for precise align- 
ment of recording channels. 

The Stanton 681EE-for Critical Listening. 
Stanton's Model 68 lEE is designed for low -distortion tracking with minimum 
stylus force, regardless of the recorded velocity or the distance of the groove from 
the disc center. High compliance, low mass and low pressure assure perfect safety 
even on irreplaceable records. 

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

For complete information and specifications write Stanton 
Magnetics, Inc., Terminal Drive, Plainview, L.I., New York. sTaNTon 

A11 Stanton cartridges are designed for use with all two- and four -channel matrix derived compatible systems. 
Check No. 30 on Reader Service Card 



Fig. 3-Tone-burst responses. A is 100 Hz, B 1,000 Hz and 
C 5,000 Hz. 

this way we had a good stereo image without losing a sense 
of spaciousness. Overall sound quality was excellent with a 

solid bass and smooth treble. Some organ recordings were 
played-including a new Power Biggs "Organs of Holland 
and Northern Germany" and a record called "Organ Music 
from Westminster" (The Westminster is the Presbyterian 
Church in Minneapolis and the organist is Dr. Berryman). 
There was no doubt that the bass response is well maintained 
considering the relatively small size of the enclosure. 

Sensitivity is about average-which means an amplifier 
of at least 20 watts per channel is required. We used a 
Pioneer 727 which puts out 50 watts per channel-also a 

Fisher 504 which delivers a total of 180 watts. Both gave 
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Fig. 4-Impedance characteristics. The lower curve shows the 
impedance with the LF link removed. 

more than adequate power for a fairly large room. 
Summing up then: the Design Acoustic D-12 can be recom- 

mended to the attention of those who require a system with 
better than average performance and particularly to those 
who like a spacious kind of sound. But be prepared to experi- 
ment to find the best room positions. T.A., G.W.T. 

Check No. 52 on Reader Service Card 

MANUFACTURERS SPECIFICATIONS: 
Bass unit: 12 inch. Treble: Two 2 inch cone types. Cross- 
over: 1,300 Hz, (mechanical) Frequency response: 30 Hz 

to 21 kHz +.4.5 dB. Nominal impedance: 6 ohms. Size: 
25 by 14 by 121/4 inches deep. Price: $139.00. 

The infinity 1001 is a rather unusual system on two counts: 
one, it employs a 12 inch bass unit crossing over at 1,300 Hz 
and two, it uses two 2 inch tweeters-one front mounted and 
the other "firing" at the rear. Usual crossover point for a 12 

inch woofer is around 400 Hz because of the difficulties in 
controlling response irregularities at higher frequencies. In- 
finity solve that problem by using a plug at the cone apex 
which also functions as mass loading to reduce the system 
resonance. The upper roll -off is so smooth that no crossover 
inductance is used with the bass unit. System resonance is 

44 Hz, lower than usual for this size enclosure. The object of 
the rear firing tweeter is to use wall reflections to give the 
effect of a larger sound source-the front unit is said to be the 
transient speaker and the rear is called the ambience speaker. 
A H.F. level control is provided. The enclosure itself is a 
resistance loaded reflex which Infinity call a terminated line. 
The walnut cabinet is solidly constructed with an unobtrusive 
black grille cloth which will harmonize with any decor. 5tle\ 
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Fig. 1-Response with one-third octave pink noise. A was 
taken on axis at 3 positions of the HF control, B was taken 

30 degrees off -axis and C at 60 degrees. 

Infinity 1001 Speaker System 

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

pink noise. A was taken on -axis with the tweeter level switch 
at normal, minimum and maximum. B shows the response at 
30 degrees off -axis and C at 60 degrees. Under normal room 
conditions, the frequency response will be modified by wall 
reflections from the rear speaker. Figure 2 shows low -frequency 
distortion with some SPL figures. Tone burst characteristics at 
100 Hz, 500 Hz and 5,000 Hz are shown in Figure 3 and the 
impedance curves are given in Figure 4. Lowest point was 4 
ohms with the tweeter control at maximum. White noise tests 
showed very little coloration. Sensitivity was around average 
for this kind of system and an amplifier power of at least 20 
to 25 watts per channel is recommended. 
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Your records represent a major investment. 
Does your record player protect it? 

According to surveys by the major 
music magazines, the average music 

lover owns more than 200 records. 

If you're typical, a little math 

will tell you that your record 

collection has already cost you over 
a thousand dollars. And will cost even 

more as you continue to buy records. 

With that much money involved, 

it's certainly worth your while to 
consider how to protect that investment. 
Especially since the soft vinyl record is 

so vulnerable to permanent damage 
from the unyielding hardness of the 
diamond -tipped stylus. 

What can do the damage. 
As soon as the stylus touches down 

in the groove, a running battle begins. 
The rapidly changing contours of the 
record groove force the stylus to move 

up, down and sideways at great speeds. 

To reproduce a piccolo, for example, 
the stylus must vibrate about fifteen 
thousand times a second. 

The battle is a very uneven one. If 

the stylus can't respond easily and 
accurately, there's trouble. Especially 

with the sharp and fragile curves which 
produce the high frequencies. Instead 
of going around these peaks, the stylus 
will simply lop them off. The record 

looks unchanged, but with those little 
bits of vinyl go the lovely high notes. 

It's all up to 
the tonearm. 
Actually, no damage 

need occur. Your records 

can continue to sound 
new every time 
you play them. 

Dual 1218 

It all depends on the tonearm, which is 

to the stylus as the surgeon's hand is 

to the scalpel. 

Basically the tonearm has just 

three jobs to perform. It must apply just 

the right amount of pressure to the 
stylus, keep this pressure equal on both 

walls of the groove, and follow the 

stylus without resistance as the groove 
spirals inward. 

Today's finest cartridges are 
designed to track optimally at very low 
pressures (one gram or less). So you 

can appreciate how important it is for 
the tonearm settings to be accurate and 

dependable. And for the friction in the 
bearings to be extremely low. 

Yet the difference in cost between 

a turntable with a precision -balanced 
tonearm and one with a less refined 
tonearm can be as little as $50. (The 

cost of only a dozen records.) 

Dual: The choice of 
serious record collectors. 
For these reasons and others, 

Dual automatic turntables have long 

been the choice of serious music lovers. 

And for years, readers of the 
leading music magazines have bought 
more Duals than any other make of 

quality turntable. 
We think these are impressive 

endorsements of Dual quality. But if you 

Dual 1215S 

would like to know what independent 
test labs say about Dual, we'll send you 
complete reprints of their reports. Plus 

an article on what you should look for 
in record playing equipment. 

Or, if you feel ready to invest in a 

Dual, just visit your franchised United 
Audio dealer for a demonstration. 
The dividends will start immediately. 

How Dual protects your records. 

The tonearms of 
the Dual 1218 and 
1229 are mounted 
in gyroscopic 
gimbals, the best 
known scientific 
means for balanc- 
ing a precision 
instrument that 
must remain 
balanced in all 
planes of motion. 

Unlike conventional 
tonearms, the 1218 
and 1229 track rec- 
ords at the original 
cutting angle. The 

1229 tonearm paral- 
lels single records; 

moves up to parallel 
changer stack. In 

the 1218, a similar 
adjustment is 

provided in the 
cartridge housing. 

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

For perfect tracking 
balance in each wall of 

the stereo groove, 
separate anti -skating 

calibrations for conical 
and elliptical styli are 
provided on all Duals. 

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553 
Exclusive U.S. Distribution Agency 'or Dual 

Check No. 10 on Reader Service Card 
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