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I he average $600 receiver sounds as good as the new 
Pioneer SX-650 until you start listening to prices. 

If $600 is your kind of price, an SX-650 should qualify 
as your kind of receiver. Not only will it give you the kind of 
features and sound quality you'd expect for that kind of 
money; it'll also leave you with roughly half your receiver 
budget unexpectedly unspent. 

But suppose your idea of a receiver price is somewhere 
under $300: l'he SX-650 is going to sound better to you than 
anything you thought you could afford. Because it has more 
power, a wider frequency range, less distortion, and far 
greater versatility than most other receivers in that category. 

All this might sound a little extravagant; but an authentic 
breakthrough, an achievement like the SX-650, doesn't ug 
happen often. We've learned that when our promises seem 
to sound especially rich, the best thing to do is simply 
review the facts. 

It's a fact that the SX-650 provides a continuous power 
output of 35 watts per channel, min. RMS into 8 ohms, from 
20 to 20,000 Hz, with no more than 0.3% total harmonic 
distortion. It also delivers each instrument and voice at its 
intended level, balanced within ± 0.3% of the RIAA curve. 

The facts of its stereo separation, selectivity and 
sensitivity, however, must be experienced: numbers are 
impressive, but sometimes only hearing is believing. 

You'll also be impressed by what you don't hear from the 
SX-650. You won't hear an assortment of background noises, 
or the thousand miscellaneous acoustic devils that live in 
the limbo between FM stations on lesser receivers. 

On your next visit to a high fidelity dealer, listen to a 
Pioneer SX-650 with any reasonably accurate speakers. 

You'll find either its price or its performance amazing. 
Depending on which you hear first. 

(ID PIONEER 
U.S. Pioneer Electronics Corp., 75 Oxford Drive, Moonachie, New l ersey 07074. 

' For infornktional purpcses only, the SX-650 is priced under $300. The actual resale price will be set by the individual Pioneer dealer at his option. 
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BEETHOVEN, SCHUBERT AND MOZART 
WOULD BE PLEASED TO HEAR THE NEWS. 

INTRODUCING THE FIRST INTEGRATED DC AMPLIFIER . 
The DC amplifier is a rather amazing instrument. 

It reproduces music without phase distortion or time 
delay distortion. Down to 0 Hz (direct current) the 
response is flat,. French horns sound French. A string 
bass sounds like a string bass. And Mozart sounds 
like Mozart. 

Needless to say, it's sensational. 
And now it comes in an integrated amplifier. The 

Kenwood 600. The first 
integrated DC amplifier. 

With dual power sup- 
plies. At 130 watts per 
channel, minimum RMS 
at 8 ohms from 20 to 
20,000 Hz with no more 
than 0.08% total har- 
monic distortion. 

The perfect companion 
to our new 600T, the 
finest tuner we've ever 
made (and we're famous for our tuners). 

For full information and specs, write Kenwood 
Electronics, 15777 South Broadway, Gardena, Ca. 
90248; or 72-02 
Fifty -First Ave., 
Woodside, NY 
11377. 
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The Best 

Way To Show 
YouWhat 
You'll Get 

Out Of An 
Empire 

n Phono 
Cartridge 

ShowYou 
What Goes 

Into One. 
At Empire we 

make a complete line 
of phono cartridges. 
Each one has slightly 
different perform- 
ance characteristics 
which allow you to 
choose the cartridge 
most compatible to 
your turntable. 

There are, how- 
ever, certain advan- 
tages, provided by 
Empire's unique 
design, that apply to 
all our cartridges. 

One is less wear on 
your records. Unlike 
other magnetic cart- 
ridges, Empire's 
moving iron 
design allows the 
diamond stylus to 
float free of itsmagnets and 
coils, imposing much less weight on 
your record's surface and insuring 
longer record life. 

Another advantage is the better 
channel separation you get with Empire 
cartridges. We use a small, hollow iron 
armature which allows for a tighter fit in 
its positioning among the poles. So, 
even the most minute movement is 
accurately reproduced to give you the 
space and depth of the original record- 
ing. 

Finally, Empire uses 4 coils, 4 poles, 
and 3 magnets (more than any other 
cartridge) for better balance and hum 
rejection. 

The end result is great listening. 
Audition one for yourself or write for 
our free brochure, "How To Get The 
Most Out Of Your Records". After you 
compare our performance specifa- 
tions we think you'll agree that, for the 
money, you can't do better than Empire. 

Empire Scientific Corp. 
Garden City, New York 11530 

1 

Already your system 
sounds better. 

Joseph Giovanelli 

Because of the ever-increasing vol- 
ume of mail this writer must handle, it 

is more important than ever for those 
who send in questions to enclose a 
stamped, self-adressed envelope with 
each letter. This speeds up the replies, 
as the time taken to fill out envelopes 
could be spent in answering the ques- 
tions. 

Your cooperation in this matter will 
insure a quicker response to your let- 
ter and will also help others receive 
quicker answers to theirs. Thank you 
for your cooperation. 

While I'm at it, I wish each and ev- 
ery one of you a happy, healthy and 
prosperous 1977.-J.G. 

Stylus Wear from 
Albums and Singles 

Q. My record collection consists of 
both Ip albums and 45 -rpm "singles." 
1 am concerned that, by playing the 
singles frequently, 1 might be sig- 
nificantly increasing the wear on my 
stylus. Do 45 -rpm records cause more 
wear than albums? 1 wonder if you 
would recommend purchasing anoth- 
er cartridge for use specifically with 
the singles?-William H. Malashock, 
La Mesa, Ca. 

A. I have never made any attempt to 
check the relative life expectancy of a 
stylus when playing 45s as opposed to 
playing Ip albums. I suspect that some 
additional wear might be expected 
when playing 45s. This wear might be 
caused by a poorer grade of material 
used to press the 45s and possibly be- 
cause of the higher recording signal 
levels used when making such 
records. I really cannot see, however, 
that these would be significant, espe- 
cially with today's cartridges. A stylus 

Dept. of Aux Inputs 
It seems our Maxwell's Demons got 

loose again at the typesetters; this 
time they managed to delete one by- 
line on the profile of the Crown 
M-600 power amp which appeared in 
the November issue. Geoffrey Cook, a 
West Coast engineer, should also 
have gotten credit for the review. 

Our sincere apologies, Geoff. 

lasts so long 'these days that you can 
ignore any possible added wear from 
45s. 

Interference to AM Reception 
Often, when listening to AM, an an- 

noying "buzz" is present, especially at 
the low end of the dial. This is caused 
by the high current power supplies of 
associated equipment, and the fast 
switching of the power supply's sili- 
con diodes. This is not present with 
all -tube equipment as vacuum tube 
rectifiers do not "turn on" quickly. 
What takes place is that large current 
loads are demanded from the power 
line at a rate of 120 times per second. 
This causes radiation or reradiation on 
harmonics of 60 Hz. 

The cure is to place a 0.01 to 0.001 
µF disc capacitor across each silicon 
diode. The voltage breakdown rating 
of such capacitors must be 2.4 times 
the power supply voltage.-Michael 
Stosich, Bolling Brook, Ill. 

Phono Preamp 
Input Capacitance 

In your September Audioclinic 
column you were wrong in stating 
that phono preamplifier input capaci- 
tance always amounts to only a few pF 
at most. While many preamplifiers do 
have a stray input capacitance of un- 
der 50 pF, some designers deliberately 
put a 300 pF cap across the phono- 
graph input terminals to minimize 
r.f.i. problems. This was especially 
prevalent in amplifiers and receivers 
manufactured during the late '60s and 
early '70s, and may now become even 
more widespread in view of the pro- 
posed law requiring consumer audio 
gear to be made more immune to r.f. 
interference. So, depending upon 
one's choice of amplifier, it may not 
be necessary to add capacitance in or- 
der to provide an optimum load for a 
Shure cartridge, for example. The 
only way to know is to ask the manu- 
facturer of your particular amplifier. 

Peter W. Mitchell, 
Technical and Marketing Advisor, 

Audio -Pulse, Inc. 
Bedford, Mass. 

If you have a problem or question on audio, write to Mr. 
Joseph Giovanelli, at AUDIO, 401 North Broad Street, 
Philadelphia, Pa. 19108. All letters are answered. Please 

enclose a stamped, self-addressed envelope. 
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"...iii the same class with a number of mo-e expensive products. inducing 
mcny o= the direct -drive record pki,'ers NA/ e have seen:' 

This quote, from the Hirsch -Houck Labs report in S-ereo Review, -efers 
to -he DL.al 510, a semi -automatic belt -drive turntable. Since direct -drive models 
(especia ly our own) are accepted as the standard of performance, Hirsch- 
Houck's comparison is not to be taken lightly. 

The 510 also bene=its from comparison with other sera-au-omat c turn - 

We'll let someone else tcaties 
thheal12 Un h ansdn? inca 

tell you how good !end -in groov- for you You dor't 
have to guess where they are. And 

our belt -drive turntables theresdrop nearnc rn 
y 

to dam 

real)are 
tally; the cue -control lifts it automatically at the erd 
of alav and supports it until you release it. 

You might also compare the 5-0 with your present tunable, or any other 
you may be considering. When you do, keep in mind the 5 0's many other fea- 
tures and refinements described below. Your o d records will sound bette , your 

new ones last longer. 

Dual United Audio Products,12DSo C'Dlunbus Mt. Vernon, ' 'T 13552 

Dual 510. Semi -automatic, single -ploy. True four -port 
gimbal tonearm suspension. Synchronous motor, 
precision -around belt, .inique Vario -pulley, 
dynam cal -y-balanced platter. 6% pitch -control, 
illuminated strobe. Lecc in groove sensor. 
Cue -control viscous-dcrrped in both 
directions.. Less than 5200. 
Dal 5412. Similar except less sensor. 
pitch -co .la and strobe_ Less than 5160. 
Decal 1249, fully automatic 
single -ploy, multi -play. Less than 5280. 

Triie four -point gimbal centers and pivots 
the torte arm mass at intersection of horizontal 

and v dkai axes. Tonenrm is dynamically 
Wonted in all planes. The four needlepoint 

pests Me first harder, then honed,. a 
process which produces microscopically 

sntoothsurfaces, The precision ball -bearing 
roces ore only e157 inch diameter. 

Bearing friction : vert_aal <0,007 gram, 
horiaor tai, <0.015 gram. 

Stylus force applied by long coiled spring 
around vertical pivot, remains perpendicular 

to record even if turntable is next level- 

Spee+ireartioees MN e., 63d15 VVw 3n+; á;utte-_ ;1Q5 0. 

Unique \Aario-pulley 
used in Duel's three 
belt -drive models is 
precìsìor--moc'ìned 
for perfect concentricity 
and balance. Speeds 
are adjusted by 
expansion and can- 
traction of pulley 
circumference: belt 
is never twisted 
or distorted. 



The X750 
alternative. 

200 Watts RMS, per channel, 
both channels driven into 4 or 
8 Ohms from 20Hz to 20KHz 
at no more than 0.05% Total 
Harmonic Distortion. 

0.05% IM into 4 or 8 Ohms 
(signal to noise) greater than 100dB 
plug-in board modules 
forced air cooling 
only 11" deep 
weighs less than 42 lbs. 
superb construction using only the 

finest materials and component 
parts 

available in black rack mount (as 
shown) or our traditional satin 
gold and black 

You'd have to look a long time to 
find a power amplifier that delivers 
this much value. 

Scientific Audio Electronics, Inc. 
P.O. Box 60271, Terminal Annex 
Los Angeles, California 90060 
Please send me the reason. (including available 
literature) why the SAE 2400 Professional Amplifier 
is the "8750 Alternative." 

NAME 

ADDRESS 

CITY -STATE 71" 

Herman Burstein 

Hiss & Scratch Remedy 
Q. I have a lot of recorded tapes but 

they have too much hiss and scratch. 
Would it be worthwhile to record 
these tapes over on a special low - 
noise tape?-Mark Gedler, Atlanta, 
Ga. 

A. I am not sure what you mean by 
recording your tapes over. Do you 
mean going back to the original 
sources, such as phono discs? Or do 
you mean copying your present tapes 
on low -noise tapes? If you have in 
mind going back to the original 
sources, it may be that these have ex- 
cessive hiss and scratch. Then the use 
of low -noise tape will not improve 
matters. Perhaps you have been un- 
der -recording so that the noise of 
both your tape machine and the tape 
are relatively prominent compared 
with the desired audio signal. If so, an 
increased recording level-short of 
noticeable distortion-might be your 
best answer. Shifting to low -noise 
tape may add a slight improvement. 
But, if you have in mind the copying 
of your present tapes, you will be 
copying the noise along with the sig- 
nal, so copying onto a low -noise tape 
will not help. However, you might 
check with local audio stores as to 
what single -ended noise reduction 
systems are available. 

Tape Timer 
Q. The digital timer on my tape 

deck shows only the approximate po- 
sitions of the recording, but it does 
not have the accuracy of a movie cam- 
era footage counter. Isn't there a way 
to calculate the time the tape will cov- 
er as I often run out of tape before the 
program's end. Is there any device 
which measures the tape length? 
-H.S. Liu, Los Angeles, Cal. 

A. Some time ago a device to mea- 
sure actual tape footage was brought 
out but it wasn't a success. It was 
meant to be attached to the tape 
deck, but this was a rather clumsy ar- 
rangement. Most people are satisfied 
to find the approximate portion of the 
tape reel in which they are interested. 
A seven-inch reel of conventional 
tape runs 32 minutes in one direction 
at 7 / ips, and 64 minutes at 3'/ ips. 

The times are increased by a factor of 
50 percent for the 1 mil tape, and a 
factor of 100 per cent for the '/ mil 
tape. Thus, you can use a timing de- 
vice such as a photo timer, wrist 
watch, kitchen timer, etc., to tell 
where you are and how much time 
you have to go. 

Way of Wear 
Q. Will a tape deck with bi-drec- 

tional operation wear the tape heads 
faster than a uni -directional deck? 
-Dan Moyer, APO, San Francisco. 

A. A properly designed and con- 
structed tape machine that operates 
in two directions will not impose extra 
wear on the heads. 

Magnetic Protection 
Q. 1 have a very strong permanent 

magnet which I use on board my boat 
for retrieving metal objects dropped 
overboard. I also have a cassette tape 
machine board with a goodly number 
of cassettes. Since there is always the 
possibility of these coming together in 
storage, is there some way I can shield 
them against each other?-R.J. Step- 
henson, Chattanooga, Tenn. 

A. I suggest you write for informa- 
tion about shielding material to Mag- 
netic Shield Division, Perfection Mica 
Co., 1322 N. Elston Ave., Chicago, IL 

60622 

Mike Selection 
Q. I will be recording in the field 

and would like to ask your advice 
about microphone selection. Would 
you say that a capacitor type mike 
would provide significant improve- 
ment over a dynamic one in the same 
price range?-James Donovan, Mar- 
blehead, Mass. 

A. Apart from the question of price, 
capacitor microphones are generally 
regarded as superior. But when they 
are in the same price range as other 
types of microphones, this superiority 
may vanish. For use in the field, it is 

undesirable to use a ribbon mike be- 
cause of its susceptibility to wind 
noise and its generally greater fragil- 
ity. Dynamic mikes are generally the 
most rugged. Perhaps you can find an 
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accomodating dealer who will let you 
try out two or three microphones to 
determine which is the best for your 
purpose. 

Half -Price Scotch 
Q. A dealer offers Scotch low noise 

tapes at less than half price. He says 
they were used by studios and erased, 
which in no way affects the sound 
quality. Can this be true? If the sound 
isn't affected, why does the studio dis- 
card the tape?-H.S. Liu, Los Angeles, 
Cal. 

A. If the tape is indeed Scotch and 
has been used only a few times, it 
seems that you would be getting near- 
ly the equivalent of new tape-unless 
the tape has been spliced for editing. 
Spliced tape would be the studio's 
reason for discarding it. 

Recorder Speeds 
Q. My tape recorder operates at 71/2 

and 33/4 ips. I compared the sound at 
the two speeds and couldn't detect a 

difference. The dealer told me the 
higher speed only extends the range 
beyond 12,000 Hz which is above my 
hearing range. My friend said that 1 

should use the faster speed to get full 
use of the machine.-H.S. Liu, Los An- 
geles, Cal. 

A. The advantages of the higher 
speed, in addition to better treble re- 
sponse, are somewhat greater signal- 
to-noise ratio and less chance of dis- 
tortion at the higher frequencies. 

Meter Mixup 
Q. My Sony mixer is equipped with 

VU meters. These show the output 
signal and are affected by the master 
gain control. How are these to be 
used in correlation with the VU me- 
ters on my tape machine. So far, I 
have just used the mixer to set the rel- 
ative levels on the microphones and 
have adjusted the master gain so the 
pots on the tape recorder don't have 
to be advanced more than two-thirds 
of maximum. Could you tell me the 
correct way to use them?-Howard 
Sanner Jr., Hyattsville, Md. 

A. It would appear to be a good 
practice to adjust the master gain con- 
trol of your mixer so that whether the 
microphone is fed directly into the 
mixer or directly into the tape record- 
er, the same setting is required for the 
record gain control of the tape ma- 
chine. 

If you have a problem or question on tape record- 
ing, write to Mr. Herman Burstein at AUDIO, 401 
North Broad Street, Philadelphia, Pa. 19108. All 
letters are answered. Please enclose a stamped, self- 
addressed envelope. 
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Edward Tatnall Canby 

I've always had a fetish for the min- 
imal, the small package, both in and 
out of audio. I bought my first sub- 
compact car before you ever did-a 
1948 Austin A40. Back in the twenties, 
my family had the first bookshelf ra- 
dio, only it was a mantelpiece radio. 
Same idea. This magazine came out in 
1947, with me inside a year later, and 
was it compact. Miniaturization! The 
very wave of the future, not to men- 
tion the present, and it keeps our 
small world getting smaller even as we 
reach out incredibly into electronic 
space. But in hi fi right now I'm having 
a tough time keeping my fetish happy. 
What do we do? We get bigger and 
bigger. 

Rack -size quadraphonic? Preamp 
units it takes two hands to operate, 

8 practically anchored to the floor. We 
never had it so big. My eyes bug out, 
but my fetish is frustrated. 

It's not smallness itself, of course, 
that gets to me. Smallness on its own is 

nothing much. It has to be ingenious 
miniaturization, the have your cake 
and eat it sort, more out of less, the 
mostest with the leastest. The other 
day I tossed a little FM radio straight 
into the waste' basket. It was a palm - 
sized miracle of cubic compactitude, 

but it sounded awful. That's not the 
idea. What is exciting, and keeps hap- 
pening again and again, is some kind 
of super -ratio between smallness and 
performance, you might say the S/P 
factor. But you would have to add an- 
other, since we are all consumers- 
ease of usage, simplicity, versatility, 
etc. Does this count! Like, say, in a 

vest pocket cassette recorder. Call it 
C, for convenience, and don't forget 
it. So now we have the SPC factor, the 
product of size, performance and 
convenience, and when it's high, my 
fetish does handsprings. 

The WC Factor 
The classic example is the one you 

guessed. The miniature electronic cal- 
culator, ultimate consumer realization 
of the IC concept and the most suc- 
cessful miniaturization on the con- 
sumer market. Its SPC is so high, it's 
like that little Roumanian gal at the 
Olympics, darned near perfect in an 
imperfect world. Size: Tiny. Perform- 

ance: Nearly ideal and getting better. 
Convenience: You name it. Every 
time I see one such, I start dancing in 
the streets. And, each time, I look 
around to see if anyone has develop- 
ed some palm -sized quadraphonic 
yet. Nope, two palms maybe, but not 
one palm. 

Can you imagine what might have 
happened if the little calculators had 
been introduced to a waiting public in 
big rack -mount models? Well, I can 
tell you. The same people who now 
buy our superb macro hi fi would 
have snapped up those monsters just 
as fast, complete with optional heavy- 
duty dollies to trundle them from 
room to room. Good market, too? Just 
like ours. The P would be fantastic. 
But how about the S and the C! 

The smallest hi-fi AM -FM tuner I 

have around is the Fisher Series 80, 

and it ain't new. How old? I don't 
count the years. In its time it was com- 
pact state of the art via miniature 
tubes, designed into a chassis a bit 
over a foot wide and four inches high, 
no more than eight inches from back 
to front. Thirteen tubes and still works 
like a charm. Plays mono, of course; 
this was pre -stereo. But with transis- 
tors soon to come, would you think 

J. 
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WE WANT TO 
HEAR FROM YOU! 

You will notice that several pages in AUDIO each 
month are heavy duty stock. 

And, as you can see, there are cards here that help us 
serve you better. 

You can subscribe to AUDIO. (With the card, we pay 
the postage and all you have to do is fill in your name 
and address.) 

There is even a card for placing classified adver- 
tising. 

You can order '76 bound copies, or the HI-FI HAND- 
BOOK. 

There is a free literature card. ..get information from 
manufacturers...no cost. 

Or, just write and tell us what you think of us... 
good or bad. We like praise, but criticism is of use to 
us too, since we can then serve you better, and 
change to meet the needs of the audiophile. 

SUBSCRIBE 
Don't wait until your subscription 
runs out. Renew now and insure 
uninterrupted service. 
The remaining issues on your 
current subscription will be added. 
Postage will be paid. 

Gentlemen: Please enter 
my subscription to AUDIO. 

Name 

Address 

City 

State Zip 

O New Subscription Renewal D Payment Enclosed Bill me 

3 Years-$17 2 Years-$12 
(Foreign-$23) (Foreign-$16) 

You may pay for your subscription on your credit card. 

El American Express 

Credit Card No El Diners Club 

Master Charge 

Card expires Bank No 

Signature 

1 Year-$7 
(Foreign-$9) 

For office use 
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the 
Ultimate 
Playback 
System 
All of Audio's 1976 issues have been bound into an attrac- 
tive and durable volume. Audio '76 gives you rapid "play- 
back" of valuable audio information. You'll have perma- 
nent and easy access to vital facts, figures, outstanding 
reviews and articles. 

Audio '76 will serve as an up-to-date Guide to help you 
become a more knowledgeable audio buff. Use it to im- 
prove your understanding of audio systems, theories and 
developments. Refresh your knowledge of polar response, 
biamplification, recording techniques, and much more. 

These outstanding volumes are deluxe bound in buck- 
ram -textured material for good looks and durability. It 
would make a distinctive addition to your personal library, 
an ideal gift for the discerning audiophile. 

Only a limited quantity are available. It's first come, first 
served, so place your order now. 

Order your copy today. The $23.00 price includes shipping and 
handling. For other countries: $25.00. Check or money order must 
accompany this order. 

Name 

Address 

City 

State Zip 

Rush this coupon with your payment to AUDIO, 401 N. Broad St., 
Phila., Pa. 19108. 
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the "perfect" spi)4kler¡ 
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This is the"f latnresponse curve 
produced by a theoretically perfect loudspeaker 

...as your ear hears it! 

Surprising? What's more, even that curve would change 
dramatically with the loudness of the music. That's be- 
cause your hearing changes with sound pressure level, 
diminishing your ability to discern bass and treble tones. 
So, when you adjust your speaker system and amplifier 
tone controls to the way you prefer to listen to music 
in your home, that musical balance is immediately dis- 
turbed the moment you turn the level control of your 
amplifier for softer or louder output. 

This happens with all speakers...except BIC 
VENTURI TM speaker systems with exclusive Dynamic 
Tonal Balance Compensation (pat. pend.). A special cir- 
cuit is incorporated in our speaker systems that mea- 
sures the amplifier power being delivered to the speaker 
and automatically adjusts the frequency response of 
the speaker to the speaker output level. This means that 
the sound you hear remains aurally "flat," 
regardless of how loud or soft you play your 
music. This is a more sophisticated and ac- 
curate method of solving the problem than 
the simple loudness contour switch on an 
amplifier which is a fixed rate device. That 
type control can never be effectively matched 
to speakers with differing characteristics. 

Canadian inquiries to 
C.W. Pointon, Ontario. 
B.t C, B-I`C VENTURI and 

BICONEX are trademarks of 
British Industries 

of AvnetPInc 
any. SPEAKER SYSTEMS 

This is just one of several exclusive engineering devel- 
opments you will find in BIC VENTURI speaker 
systems to insure clean, extended bass; smooth, distor- 
tion -free mid and treble response; wide-angle dispersion 
for uncritical speaker positioning and room placement; 
high efficiency and high power handling capability for 
wider musical dynamic range and better amplifier 
performance. 

Want to know more'? Write to BIC VENTURI. 
Dept VF. Westbury, N.Y. 11590 for copy of free 20 -page 
"Consumer's Guide to Loudspeaker Performance:" 

TM BIC VENTURI 
Q©0 

>5 
BIC VENTURI 

Check No. 6 on Reader Service Card 



Learn the 
naked truth 
about your 
phono cartridge. 
If you're the kind of music lover who 
wants to get the very most from your 
stereo system. you can't'afford to be 
without the Micro -Acoustics Transient 
and Tracking Ability Demonstration 
Test Record. Because it does what no 
test record ever did before. 

Until now. test records concentrated 
on tracking ability- how well a stylus 
keps contact with record grooves on 
louder, harder -to -follow passages, at 
low stylus pressures. 

But cartridges need good transient 
ability, as well. To accurately reproduce 
the sudden start -and -stop bursts of 
sound at all frequencies that differ- 
entiate one instrument from another 
...and localize instruments in space. 

Micro -Acoustics' newt 2002 test 
record is the only record specifically 
designed to test. both abilities. On 
side 1 of this easy -to -use disc is a 

series of electronic and musical tests 
incorporating technology we've de- 
veloped as the world's leading 
manufacturer of recording styli. 
Side 2 is a dramatic demonstra- 
tion of quality music, played by 
the top names in the business. 

One small catch: Our rec- 
ord has humbled many a 

proud stereo cartridge, and 
may well make you un- 
happy with what you're 
using. Unhappy enough 
to listen to our 2002-e 
direct -coupled car- 
tridge-which isn't 
intimidated by 
any record. 
Even ours. 

14a0-FI000StICS 
rgr.rksl RECORD 

alMemyghl..EL 

Micro -Acoustics Corp. 
8 Westchester Plaza, Elmsford, 

N.Y. 10523 

Enclosed is $3.50. Send me the record 
I'm curious and unafraid. 
I'm just curious. Send free literature. 

Name 

Address 

City 

State Zip 
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LMicro-ficoustics 

that two channels would require 
twice as much bulk? 

The jump to transistors was, as they 
say, quantum, and plenty of other cir- 
cuit components went along with the 
new tiny size, maybe a tenth that of 
the "miniature" tube or a fiftieth, de- 
pending. Mount all these little things 
on circuit boards and plug them in. 
Take a chassis like that of the Fisher 
and put perhaps 10 times as much on 
it! Well, that's what you might have 
supposed. 

Look back where we came from. I 

remember scads of the much larger 
full-sized, earlier tubes, and they got 
even bigger when beam power and 
6L6s came in. Four inches high, each 
of them and thick and fat and hot. I 

used to pull out every tube I had, ev- 
ery so often, lay them all on a soft pil- 
low stuffed into a suitcase and take 
them safely down to the store to be 
tested. I got into real hi fi for the first 
time via tubes like that, way back in 
1934. It was a big Midwest radio, con- 
sole model, mail order, boasting no 
less than 16 tubes, the big fellows. (As 
I remember, they lumped four tubes 
in parallel, maybe even eight in push- 
pull, to get a whopping output.) Pro- 
phetically, I opted for the massive ex- 
tra -cost speaker, a solid 12 -inch dy- 
namic with a big, dangerous electro- 
magnet around the voice coil at 
maybe 400 volts. Nothing miniature 
about that baby! It was this speaker 
that I later took out of its console and 
mounted into a separate baffle that 
went into my fireplace, for my first 
BIG BASS. That would be around 1937, 
I think. Move over, Avery Fisher. 

Engineering Ingenuity 
The trend as I say was to the min- 

iature. From those fat four-inchers, 
we jumped to the skinny little tubes of 
the Fisher 80, only two inches from 
base to pointed glass tip, for a very big 
decrease in space and, marvelously, 
right along with it, a big lift in per- 
formance. That's what I mean! Engi- 
neering ingenuity at work. We saved a 

lot of over-all space on the basis of 
those new tubes and the Fisher re- 
mains an excellent example of the 
way it was done. New compactness, 
designed right around the tubes 
themselves, making the most of them. 
Compactness, Performance and Con- 
venience, all three, and a new high in 
SPC, but by that time we were on the 
verge of the transistor. 

True, it took a long time for transis- 
tors, etc. to take over, reliably, and 
maybe they haven't yet, if I read the 
hi-fi mind correctly. But with some fa- 
mous exceptions, the tubes did van- 

ish. All solid state. Now, I am wracking 
my memory-do I recall any great di- 
minution in the bulk of our hi-fi gear? 
Did our equipment shrink in propor- 
tion? 

Well, maybe for awhile, back then, 
we had some notably slimmer units by 
a few percentiles. Of course, we still 
had to deal with all the ancillaries of 
control, switching, connections, and, 
never forget, fingers. They don't get 
smaller. Good excuse. Yet I recollect 
no great blinding enthusiasm for fur- 
ther miniaturization. And after awhile 
we began to grow again. Just when 
the biggest quantum jump of all was 
coming up, far greater than all the 
other put together. The IC, the inte- 
grated circuit, the chip. 

Imagine my reaction to this news! 
Yards and yards of circuitry, even a 

roomful, compressed to the size of a 

fingernail. Incredible, unbelievable! 
NOW what will we do? Some readers 
may remember my first printed shouts 
of joy, my fetish fairly leaping in a 

frenzy. Now, we really had it. Alice 
and her mushroom. Let's put every- 
thing into ICs, boys (oh so simple!). 
Rooms full of hi-fi in a thimble. The 
whole works, please, and all you'll 
have left to do will be to attach the 
handles. (Ah, there was the rub.) 

So I began projecting into the hi-fi 
future, around about then. If we 
meant to use the IC for its full ad- 
vantage, then we should go to logical 
conclusions. For a start, how about 
building a hi-fi amp into the inside of 
a volume control? Stereo? Plenty of 
room, surely, and for a dozen more 
channels if you really needed them. 
The only real problem I foresaw was 
purely mechanical-how in heck 
would you turn the volume control. 
You'd have to clamp it onto the arm 
of your chair, for leverage. Tail wags 
dog. 

Smaller = Larger 
Luckily, I stopped fantasying at that 

point, or I might have gone on to put 
quadraphonic systems into head- 
phones or something. The clouded 
crystal ball. I'm still waiting for mouse - 
sized hi fi out of the IC, but I wait in 
vain. Instead, it's rack -sized, with tran- 
sistors, and even ICs. 

I could say a lot, by the way, about 
that third factor in my SPC, the C for 
Convenience. Sometimes it is the 
most important of all. That Philco 
mantelpiece radio had a terrific SPC, 
and that is why so many people 
bought it up, including us. Min- 
iaturization, yes, relatively speaking, 
up there on its mantel (or at the back 
of a living room table). It kept out of 
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8 sound reasons to 
buy our new receiver: 

Plus its sound. 

Sony's new, more powerful 
STR-580CSD receiver should get 
a warm reception. Because it 
not cnly looks different from 
other receivers, it is different. 

It has some featur found 
in more expensive separate 
components-and other fea- 
tures found nowhere &re at all. 

The most -used controls 
1. all in one place. The 
leve control, muting switch, 
tunirg knob and input aid tape 
selectors are all in the uoper 
right-hand corner. 

2A dial pointer that dou- 
bles in length when it's 

close to a station. Together 
with _le signal strength meter 
and the center channel meter, 
this Sony exclusive helps you 
tune more accurately. 

A stepped level control 
tAP to keep both channels 
equal. It guarantees uncrece- 
dented accuracy-to wiThin 1/2 

db ever the whole volume range. 

4 MOS FET front end 
electronics unit_zed 

tuning. Because it's unit zed, 
the receiver tunes the sane 
whether it's cold or warmed up. 

And MOS FET gives ii a very 
wide dynamic range. 

Dolby noise reduction 
system. So yoc can bene- 

fi_from Dolby broadcasting. 
Ir stead of being an e_xtrn, it's 
built ir-operated from the 
front panel. 

aPhase locked loop. It 

gives you better stereo 
seooration and less cistortion. 

ryLEC (low emitter con- 
ga centration) transistor. 

This Sony exclusive in be 
p-camo phono stage yields tight 
RIAA equalization, lcw noise, 
low distortion and a vice 
dynamic range. 

Sony's most powerful 
receiver. It delivers 80 

watts minimum RMSccntinuous 
power per channel at 8 ohms 
from 20 Hz to 20,000 I-tz with no 
mcre than 0.15% total 1-armonic 
distortion. It has a direct-cou- 
plec power amplifier with true 

mplementary symmetry out- 
put stages. 

And more. To these speci- 
f cations (remember, we state 

Check No. 35 on Reader Serice Card 

them conservatively), add 
Sony's proven reliability. And 
you get a receiver that produces 
a sound That'll make you under- 
stand why you have ears. 

That's the STR-6800SD at 
$600. Or :cr less power and a 

few less teatures - but no loss of 
fidelity -=he STR-5800SD at $500 
and the STR-4800SD at $400 
(all suggested retail prices). 

A sound investment. 

ONY 
Z.1976 Sony Corp. of America. 

Sony, 9W. 5? St., N.Y., N.Y. 10019. SONY 
sa trademark of Sony Corp. 



There Were Many Way 
To Clean Records... 
The increcible new Electroduster! The "clean 
while it plays" dust remover. Electroduster's 
velour fiber; lift dust and dirt from record 
grooves and deposit the particles on a 

statically charged plastic belt. See 
for yourse f why, with Electro - 
duster around, other record 
cleaning methods are all 
"washed -tv." 

udiotex 
Laboratorie 

DIVISION OF HYDROMETALS, INC. I 
400 SOUTH WYMAN STREET 
ROCKFORD, ILLINOIS 61101 U.S.A. 

Check No. 15 on Reader Service Card 

liltInlosh CATALOG 
nd FM DIRECTORY 

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

MX 113 
FM/FN1 STEREO - AM TUNER AND PREAMPLIFIER 

SEND 
TODAY! 

McIntosh Laboratory, Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904 
Dept. 1 

NAME 

ADDRESS 

CITY STATE ZIP 

If you are in a hurry for your catalog please send the coupon to McIntosh. 
For non rush service send the Reader Service Card to the magazine. 

Check No. 22 on Reader Service Card 

the way and was pretty, in a Gothic 
sort of fashion. Parabola shaped. A re- 
spectable performance, too, through 
its built-in loudspeaker, so much bet- 
ter than the earlier tinny magnetic 
horns. Here was the beginning of the 
radio age, but one aspect of success 
you might not realize. That Philco 
plugged into the wall. 

What? Well, we had only one radio 
before that, a square furniture box on 
spindly legs called a Kolster. A sensa- 
tion in its time and the first radio of 
any sort that my father would tolerate. 
It sat in his study, the holy of holies. 
Why? It, too, plugged in. Maybe it 
wasn't the very first model to do so, 
but it must have been darned close to 
it. 

Earlier radios ran on batteries. Good 
batteries, well engineered, com- 
pact-more or less-both dry and 
clean, but still-batteries. They ran 
down. They were always running 
down. Do you think my father, a Pro- 
fessor of English and a literary man, 
was going to horse around with bat- 
teries? That was for kids, for hams and 
nuts, or those people who always had 
to be first. (My grandfather was 
one-he had an Atwater Kent.) Not so 
my father! Nor a million other solid 
Americans. No amount of battery en- 
gineering was going to change that 
situation, as somebody finally real- 
ized. 

Plug-in Profits 
The instant a radio appeared with a 

real, live wall plug, joining the toaster, 
the waffle maker, and the Hoover, the 
radio biz was made. It never stopped 
from that moment on in its march to 
the big time, and out of it came the 
modern phono, hi fi, TV, with every 
last one a plug-in. That little C factor 
was worth $-billions. 

Yes, we are back to batteries now, 
but these are different. Miniaturized 
and transistorized. Suddenly, batter- 
ies, too, are Convenient. No cords. So 
you see how the C factor can shape 
us, along with the S and the P. Just tie 
them all together, and you have your 
public by the tail. 

It's a long tale I have to tell, and HI 
be back later with more. Mean- 
while-we have quadraphonic chips. 
They're here. Where? Why, right in- 
side those boxes, silly, can't you see 
them? 

Now my idea is-hey, where did 
put that waste basket? That palm -siz- 
ed FM cube I threw out is exactly the 
right size for a complete quad- 
raphonic control system, with IC 
chips. Speakers extra, of course. Q 
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You only hear 
what's on top of the platter_ 

Not what's beneath it. 

You can always distinguish the 
excellence of a turntable by its capability 
to rotate a platter precisely, at a given 
speed, without adding rumble, wow and 
flutter to the performance. 

Because JVC's new JL-F45 
turntable platter is directly driven by a 
specially designed DC servo motor, any 
rumble -producing effect is virtually 
nonexistent. The result is outstanding 
measurements that defy audibility. 
Rumble is better than 70dB (DIN B) 
and wow and flutter is less than 0.03% 
(WRMS). Even some of the most 
expensive turntables don't measure up to 
the excellence of these specifications. 

In addition to the precision of 
direct -drive, the JL-F45 offers dual 
options for operation. Manual. And 
completely automatic. Auto Lead in. Auto 
Return. Auto Stop. You can even repeat 
play a record automatically up to six 
times-or infinitely. 

The JL-F45's exclusively designed 
Tracing -Hold tonearm assures the 
highest degree of groove tracking with 
unusually low tracking error. 

This is absolutely essential for today's 
ultra low tracking cartridges, including 
CD -4. The new unipoint gimbal 
suspension system reduces unwanted 
friction and overcomes unexpected jolts 
to the arm. 

Every feature you're likely to want in 

a quality turntable contributes to this 
2 -speed unit's high level of performance. 
2 -way viscous -damped cueing. 
A 12 -inch aluminum die cast patter 
with illuminated strobe. Anti -skating 
control. Direct -reading tracking force 
dial. And lots more. 

While the JL-F45 is JVC's top of the 
line at $250* there are two other more 
modestly priced models. The fully 
automatic belt -driven JL-F35 at $160* 
And the semi -automatic JL-A15 at 
$130* 

Whichever you 
choose, you can be 
sure you're r 
getting the most 
turntable pre- 
cision, reliability 
and value JVC 
has ever offered. 

JVC America, Inc., 58-75 Queens 
Midtown Expressway,. Maspeth, N.Y. 

11378 (212) 476-8300. Canada: JVC 
Electronics of Canada. Ltd., 
Scarborough, Ont. Outside N.Y. call toll - 
free 800-221-7502 for nearest dealer. 

*Approximate retail value, including base and dust cover 

c 
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the ne Bert Whyte 

I see that through the time -trav- 
eling magic of publishing deadlines, I 

am writing for the January issue of Au- 
dio in the bright new year of 1977. 
Being a first-class, card-carrying pun- 
dit, it is my sworn obligation to make 
some prognostications as to whither 
goest audio in 1977. First though, I 

have a few gripes that need airing.... 
At the top of everyone's list is the 

abominable quality of record pressing 
in this country. A very high per- 
centage of the records are simply in- 
credibly bad, and the problem has 
reached epidemic proportions. Get- 
ting a record which doesn't have dish 
and/or pinch warpage is almost an oc- 
casion to pop a bottle of champagne. 
As for record surfaces...the Rice 
Krispies people ought to sue for in- 
fringement on their Snap! Crackle! 
and Pop! theme. Add to these time- 
honored anomalies such things as cy- 
clic swishes and thumps with assorted 
low frequency rumblings, and you 
would swear the records were pressed 
on low-grade concrete. The worst 

part of all this is that you can dig into 
your record library and find any num- 
ber of records made 15 to 20 years ago 
which are not afflicted with the afore- 
mentioned defects. What has gone 
wrong with today's pressings? How 
has record quality reached it present 
low state? 

Putting aside such emotional re- 
sponses as "they don't give a damn" 
or accusing the record companies of 
sheer venality, there appear to be sev- 
eral reasons for these pressing de- 
fects. No matter how the record com- 
panies prattle on about how the "new 
lightweight records" have "better 
moulding qualities," the fact is that 
the discs are as much as 50 grams 
lighter than the records of a few years 
ago and consequently thinner and 
more flexible...and thus more sus- 
ceptible to warpage. Because of the 
sales advantage of "factory -sealed vir- 

gin recordings," virtually all records 
today are shrink-wrapped. This pro- 
cess is easily capable of warping the 
cardboard record shucks...and the 
thin record inside the shuck as well. 
While there undoubtedly is much 
dish and pinch warpage in pressings 
due to mishandling in the cooling 
cycle, in the opinion of a number of 
record company engineers I've talked 
with, it is the shrink-wrapping which 
is most highly contributory to record 
warpage. Needless to say, the simple 
expedient of eliminating the shrink- 
wrapping runs right into the "factory - 
sealed" problem. What we need, 
then, is some new kind of seal that will 
guarantee the record is virgin, but will 
not cause warpage. 

The reduction and preferably elimi- 
nation of surface noise is a more for- 
midable problem than disc warpage. 
During the oil embargo and the sub- 
sequent shortage of polyvinyl chlo- 
ride (PVC), much substandard PVC 
powder was used for pressings...the 
very worst of which was that con - 

AUDIO JANUARY 1977 



Celestion and Decca 
A century of leadership bridging audio's two widest gaps 

Celestion UL8 

Widest gap number 1: Between the signal at your 
amplifier's output and the sound you hear. The 
loudspeaker must fill this gap via mechanical 
translation. The vibrating element of every speaker 
possesses mass and inertia-and will therefore by 
definition be an imperfect reproducer. This is why 
loudspeaker distortion, frequency and transient 
response specifications are much poorer than those 
of good amplifiers. 

Celestion's 52 years of building nothing but 
speakers has evolved an integrated design approach 
which bridges this gap to an extent few other 
companies can match. First, Celestion system 
engineers design a complete speaker system, 
juggling all variables including driver design. Next, 
Celestion component engineers design the drivers 
to fill system engineering's requirements. In most 
speaker companies, designers must compromise 
insofar as they must make do with commercially 
available drive units. By designing and building 
their own drivers to precisely meet the demands of 
any particular application, Celestion engineers 
dramatically reduce compromise other designers 
must accept. The result is maximum possible 
performance for given size and price ranges. 

From Celestion's UL6 winning the 5th Japan 
Stereo Components Grand Prix contest, to the 
Celestion "Power -Range" models used by the 
Beatles, to the Ditton 66 studio monitors of the 
Olympic Radio and Television Organization, 
Montreal /76, people who know how to best bridge 
the speaker gap-insist on Celestion. 

Decca MKV1 Gold Elliptical Cartridge 

Widest gap number 2: Between vinyl record 
grooves and the signal at your phono preamp's 
input. Like the vibrating element of every speaker, 
the phono cartridge, stylus and tonearm possess 
mass, inertia and friction-and can thus approach 
but not attain correct translation of what is really 
recorded on the disk. 

From Decca, the world's most experienced 
producer of high quality phonograph records, 
comes the world's highest fidelity means of playing 
them : the Decca System. Consisting of : 

1) Decca London MKV1 Gold Elliptical or Plum 
Spherical Cartridges employing Decca's 
legendary "Positive Scanning" system. 
Featuring lower stylus mass, higher compliance, 
lower tracking force than the Decca MKV series. 
Decca MKV1 models offer the best transient 
response of all cartridges-regardiess of price. 

2) New Decca International Arm. Magnetic 
antiskating and damped unipivot jewelled 
bearing of original International Arm, plus 
several modifications and improvements. As 
close as you can get to zero friction and zero 
groove pressure unbalance. 

3) Decca Record Brush and Record cleaner, "dry 
clean" devices utilizing Decca's unique 
conductive micro -fiber to clean records and 
drain static without the destructive properties 
liquid cleaners exhibit on cartridges and 
records. Designed especially for Decca's state- 
of-the-art MKV1 cartridges. 

Bridge the phono gap and hear what is really on your 
records-insist on Decca. 

Sole North American Distributors. 
ROCELCO INC., 160 Ronald Dr., Montreal, Canada H4X 1M8 Phone (514) 489-6842 



SHOULD 
QUAM 

GO. 
PUBLIC? 

The chances are good that you've 
already invested in Quam loud- 
speakers, without even knowing it. 
You'd be surprised how many of 
the famous manufacturers of hi-fi 
speaker systems have Quam driv- 
ers lurking anonymously behind 
their fancy grille cloth' 

For over forty years we've cher- 
ished our anonymity at the con- 
sumer level while enhancing our 
reputation with the audio profes- 
sionals who buy speakers in quan- 
tity. They appreciate the return on 
investment they derive from our 
attention to materials, our quality 
control, and our performance 
specificaticns. The experts know 
that Quam Speakers are the brand 
to buy when you're buying more 
than one!! 

If Quam speakers can pass the 
rigorous tests of the prestige 
speaker system manufacturers for 
incorporation in their high-priced 
original equipment, can they pass 
your listening test for replacement 
or extension use in your stereo 
system? Only if we "go public" 
and tell yoL about them! Ask your 
audio distributor about Quam, the 
not -quite -so anonymous loud- 
speaker. 

Quam: 
The 

Sound Decision 
OUAMNICHOLS COMPANY 

234 East Marquette Road 
Chicago, Illinois 60637 

(312) 488-5800 

cocted from recycled, ground -up old 
or surplus records. Now there is no 
shortage of PVC, but it appears that 
there are variations in the in the prod- 
uct from several manufacturers. Most 
record companies have their own for- 
mulations of pressing compounds, 
which contain many items besides the 
PVC (for example, lubricants such as 

lead stearate, stabilizers, plasticizers, 
etc.). The percentage of PVC in the 
compound varies, but it may surprise 
you to know that although records 
may be advertised as "100 percent 
pure virgin vinyl," this is rarely the 
case. The different pressing com- 
pounds have varying properties of 
melt temperature, flow viscosity, and 
other parameters necessary for good 
moulding. The idea, of course, is to 
eliminate such things as bubbles, 
voids, groove pulls, or lack of proper 
fill. The noise output of the record is 

therefore an index to the success of 
the moulding process. 

Time = Sonic Quality 
However, there is another aspect of 

record pressing that can have an ef- 
fect on the noise of the pressing and 
its physical deformation. This simply is 

in the timing of the record pressing 
cycle. There is one timing called the 
"pop" cycle and another called the 
"symphonic" cycle. The symphonic 
cycle is of longer duration than the 
pop cycle and could be considered a 

more "careful" pressing operation. 
The record stampers are in more ex- 
tended contact with the pressing 
compound, and the moulded record 
stays longer in the press for more con- 
trolled cooling. Generally speaking, 
if someone wants a higher quality 
pressing with minimum noise, he 
specifies the use of the symphonic 
cycle. The rub here is that such cycl- 
ing is more expensive since it takes 
more time. 

Unfortunately, the generation of 
noise in a recording can go all the way 
back to the cutting of the lacquer 
master. The material the cutting stylus 
dislodges from the groove while cut- 
ting the lacquer is called the "chip." It 
is usually removed by a vacuum suc- 
tion device positioned very close to 
the stylus. Believe it or not, the way 
the suction tube is adjusted can effect 
the angle of chip removal, and if this 
angle approaches 90 degrees, this can 
generate a certain kind of noise. Far 
more noise can result, however, from 
the electroplating and processing of 
the lacquer master. I've gone into this 
before...and it can be summed up 
that time -accelerated plating, per- 
mitting too rapid a deposition of met- 

al, and the less than careful grinding 
of the backs of the stampers can both 
cause a broad frequency spectrum of 
noise. It takes time, which means 
money, to do a careful lacquer pro- 
cessing job, and in the hurly-burly 
pressure of the mass record market, 
this rarely is the case. 

Caveat Audiophile 
Okay...so a lot of lousy records are 

produced...what can be done to im- 
prove this situation? It has been ar- 
gued that the record buyers in the 
mass market have neither the quality 
of playback equipment nor the aural 
discrimination to be bothered by de- 
fective records. Be that as it may, com- 
ponent hi-fi equipment continues to 
be sold to a great many people, and 
this has been going on for quite some 
years. By now, there is enough good 
equipment in use to constitute at least 
a "mini" mass market. Unquestion- 
ably, thousands of these people have 
complained to their record dealers 
and to the record companies about 
defective records...to no avail. Unless 
the record companies start to receive 
complaints by the hundreds of thou- 
sands, nothing is likely to change. 
Even though such mass protests 
would be for their ultimate benefit, by 
the perverse nature of things, it is un- 
likely that many people would em- 
bark on such a crusade. 

If the record companies claim that 
special time-consuming processing is 

necessary to produce high quality 
pressings, which means extra costs, 
the only way to get such recordings is 

in the establishment of special "Audi- 
ophile" or "Super -Fi" editions of 
recordings. These would cost a dollar 
or so more than the standard press- 
ings, but their quality would be guar- 
anteed by the companies issuing such 
recordings. Before you vent your 
spleen on me for such an outrageous 
suggestion, please remember we had 
a precedent for just this sort of thing 
in the Westminster Lab Series of the 
late 1950s, which were specially mas- 
tered, processed, and packaged. 
There are many superb recordings 
being made today, and if it takes a 

special high quality pressing to do 
them justice, albeit at a premium 
price, it would seem to me that this is 

a worthwhile idea. Well, I got that off 
my chest...so on to the prognestica- 
tions. 

Fidelity Forecasts 
In general, audio in 1977 will be a 

year of proliferation of high -end 
equipment, with ever increasing tech- 
nological sophistication and of equip - 
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Technics introduces components 
designed for professional use only. 

The SE -9600P. Regulated stereo power amplifier with a lot 
more than just power. Like 100% constant -current and 
voltage power -supply regulation. Which means complete 
freedom from transient IM distortion. It also means high- 
level transients introduced in one channel won't affect the 
other. There's also only 0.08% IM distortion. A frequency 
response of 5 Hz to 150kHz (+0dB -3dB). 

A S/N ratio of 110 dB. A 4 -step damping factor control. 
And 110 watts per channel, minimum RMS, into 8 ohms 
from 20 Hz to 20 kHz with no more than 0.08% total 
harmonic distortion. 

The SU -9600P. The stereo preamplifier that performs 
as well as it looks. Starting with an unheard of magnetic 
phono overload tolerance of more than 11/3 volts (1350mV 
RMS at 3mV sensitivity). An equally impressive phono -2 

S/N ratio of 76 dB (referred to 3mV input). Virtually non- 
existent total harmonic distortion (0.02%). As well as 

bass and treble negative -feedback tone controls calibrated 
in 2.5 dB steps. With turnover pushbuttons at 125 Hz 
and 500 Hz as well as at 2kHz and 8kHz. 

The SH -9090P. The Universal Frequency Equalizer 
that has no equal. You get 12 dB of boost or attenuation 
for 12 bands (10 Hz to 32 kHz). Plus the center frequency 
of each band can be continuously shifted by as much 
as ±1 octave. In addition, the bandwidth (Q) for each of the 
12 bands is continuously variable from 0.7 to 7. The 
result: You have more control over response shaping than 
with any other single instrument. (Configuration: one 
in, one out.) 

The SP-10MKlI. In every respect, it's everything you 
want in a professional turntable. So much torque it 
only takes 0.25 of a second to reach the exact playing speed 
at 331/3 RPM. Our lowest wow and flutter (0.025% WRMS) 
and rumble (-70 dB DIN B). A quartz -locked frequency 
generator DC servo motor. And, of course, the reliability of 
Technics direct drive. The system that radio stations use. 
And discos abuse. Supplied without tone arm. 

rPanasonic Company 
Technics Dept. 101 
One Panasonic Way 
Secaucus, N.J. 07094 

Attention: Sid Silver, 
Technical Service Specialist. 

Technics 
by Panasonic 

Professional Series 
Send me technical information on the technics Professional Series. 

Have a Technics audio specialist call for an appointment. 

NAME TITLE 
Please Print 

COMPANY 

ADDRESS 

CITY STATE ZIP 

AREA CODE PHONE NUMBER 

Check No. 41 on Reader Service Card 
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ment with new "convenience" fea- 
tures. There will be a great increase in 
the use of digital technology, much of 
which will be applied to some rather 
exotic remote control devices. In fact, 
remote control of many additional au- 
dio functions will be the big "in" 
thing in '77. 

You will see more open -reel and 
cassette recorders using digital logic 
in their transport systems. Also be- 
coming a more common feature on 
these tape machines will be the easy 
adjustment of azimuth together with 
front panel adjustments for bias and 

equalization. In spite of a general 
"wait and see," lukewarm attitude to- 
ward the new Elcaset format, I predict 
that by this time next year, the Elcaset 
will be firmly established. A large part 
of the reason for this will be the avail- 
ability of prerecorded Elcasets, which 
will be not only a viable alternate to 
the disc, but superior to it in many re- 
spects. The Elcaset is also likely to play 
an important role in the "second 
coming" of quadraphonic sound. 
There is much "behind the scenes" 
activity in four -channel sound, with 
several significant advances in record - 

Could 
the ultimate system 

be all Crown ? 

It depends on how you define 
"ultimate." But Crown 
may be the only top- 
quality, state-of-the-art 
manufacturer whose 
components could build 
a complete, ultimate 
hi-fi system. 

For instance: A 
CX-824 tape deck, world- 
renowned for reliable 
performance. Connected to an 
IC -150A pre -amp. With the signal 
amplified by a DC -300A power 
amp, proved in many thousands 
of hours of professional use. Out- 
put controlled, monitored and switched 
by an OC -150A. Possibly a VFX-2 for personal 
control of crossover points. And sound faithfully 
reproduced by ES -212 electrostatic speakers. 

All Crown. We think that system would be 
somebody's ultimate. Certainly ours. Maybe yours. 

Your own system, ultimate or not, might include one of the 
Crown product alternatives. The D -150A and D-60 amps offer 
the same low distortion as the DC -300A, with less power. All 
Crown recorders have the same quality sound, but you select 
the transport, electronics, accessories, heads or tracks you need. 
For fast information, fill out the coupon below and send it 
directly to Crown. Or circle the number below. Or visit your 
Crown dealer, ultimately. 

Fast playback coupon 

When listening becomes an art, 

Send me information on amplifiers 

recorders 

Name 

control centers everything 

Address 

crown 
Box 1000, Elkhart IN 46514 

City 

State Zip 

A-70 

Check No. 7 on Reader Service Card 

ing technology, and you will see very 
advanced demodulators and de- 
coders, new high-powered four - 
channel receivers, and some definite 
action in the quadraphonic FM 
broadcast situation. 

There will be increasing use of time 
delay in audio systems, with several 
new devices appearing on the market. 
This also aids and abets the revival of 
four -channel sound, since time delay 
requires the addition of another ster- 
eo amplifier and a pair of speakers. 
Once Joe Audiophile has this set-up, 
it most certainly will occur to him that 
for a very modest outlay he can ac- 
quire a demodulator or a decoder and 
have quadraphonic facilities as well. 

The power race in receivers will 
continue with some models topping 
200 watts per channel. Their makers 
might offer a small fork-lift as an op- 
tion to handle these behemoths. 
Oddly enough, in the separate power 
amplifier category, while there won't 
be any dearth of super power output 
units, the emphasis will be more on 
refinement and sophistication, rather 
than power. You can look for more 
class A amplifiers and amplifiers in 
which much careful design work has 
been done towards the reduction or 
elimination of TIM with emphasis on 
fast rise times and slew rates. In pre - 
amps, there will be models with all the 
multi -function "whistle and bells" fa- 
cilities, but here too you'll see a trend 
towards simple and more technically 
sophisticated units. Moving -coil pho- 
no inputs will be built -into many pre - 
amps, and you look for wider use of 
stepped, detent-type tone and vol- 
ume controls. 

More turntables will boast quartz 
oscillator, phase -lock -loop circuitry 
and will have more massive bases. 
Tone arms will emphasize low mass 
and lower friction. One arm we know 
of will use 24 ruby bearings and have a 

compensating device to control re- 
sonance interaction between differ- 
ing cartridges and the arm. 

Loudspeakers will show a definite 
trend to larger size, as in days of yore. 
However, enclosures will be the result 
of much advanced measurement and 
computer technology. You can also 
look for more speakers that are bi - 
and tri -amplified with their designs 
predicated on this concept. 

In the "dark horse" department, 
the money is on several new noise re- 
duction devices. And finally, 1977 will 
see quite an emphasis on direct -disc 
recording-with at least one major 
symphony orchestra making this type 
of recording! 1977 looks to be a ban- 
ner year for audio! Happy New Year! 
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The Sensuous Speaker. 
Yamaha's new two-way beryllium dome 
NS -500. 
A very responsive speaker with a rich, 
luscious sound. A deeply involving sound. 
Highly defined, finely detailed. 
The NS -500 is created from the same 
athmnced beryllium technology that's 
trade Yamaha's revolutionary NS -1000 
Seres speakers, in the eyes and ears of 
rraey audio experts, the h-ghest standard 
o: sound accuracy. (Specific benefits of 
Yamaha's beryllium technology have been 
d )crmented in a paper presented to the 
52rd Convention of the Audio Engineer- 
ing Society.) 
With the NS -500, you get I of beryllium's 
al.antages (transparency. detail, and lack 
o- cistortion that go beyond the best elec- 
trostatic speakers), but at a price roughly 
hal= that of the NS -1000. Only $500 the 
pair, suggested retail price. 

The joy of bers Ilium. 
The ideal dome material fur a high fre- 
quency driver must respond instantly to 
'flanges in amplitude and frequency of 
the input signal. So the ideal dome mate- 
ral must be virtually weightless as well 
as extremely rigid- 
Eeryllium is the lightest and most rigid 
rne_al known. Its density is less than two- 
thirds that of commonly used aluminum, 
and its rigidity is almost four times as 
great-thus preventing dome deformation 
and consequent distortion. What's more, 
hetyilium's sound propagation velocity is 
twice that of aluminum. 
The beryllium dome found on the NS- 
E0r)'s high frequency driver is the world's 

1 ghtest-about half the weight of one 
Fetal of a small sweetheart rose. Which 
is >ne of the reasons for this speaker's 
exceptional sensitivity and response. And 
£)r its sensuous sound. 

A closer look. 
_o be able to offer the sophistication of 
beryllium at a more affordable price, with- 
( u= sacrificing quality of performance. 
Yamaha designed th NS -500 as a two- 
way bass reflex system. 
?Hs gives the NS -500 a trace more emo- 
tio-a at the low end than the resolutely 
ab-ective NS -1000. But it also gives the 
NiS-500 more efficiency (91dB SPL at one 
meter with one watt RIVES input). Which 
means you don't have to invest in the 
highest powered amplifiers or receivers 
in order to drive the NS -500 to its full 
'fated output. 
For an optimum match with the beryllium 
tweeter, Yamaha developed a very light, 
we -y rigid "shell" woofer. And a special 
hermetically -sealed air core LC crossover 
-.fhb a carefully selected 1.8kHz crossover 
point. 
As a result of these design parameters, 
the NS -500 boasts an insignificant 0.03% 
TIID below 50 dB SPL. from 40 Hz to 
20 kHz, making it the perfect complement 

to Yamaha's state-of-the-art low distortion 
electronics. 
Underneath the sleek monolithic styling 
of its solidly crafted enclosures, the NS - 
500 is full of many exclusive Yamaha 
features and distinctive Yamaha touches 
of craftsmanship. 
But to fully appreciate the beauty of the 
NS -500, you really should visit your 
Yamaha Audio Specialty Dealer. 
Which brings us to something else. 

Something more than just 
another speaker pamphlet. 

Yamaha's Reference Handbook of Speaker 
Systems is a very thorough guide encom- 
p issing all aspects of speaker design, 
performance, and evaluation. Starting 
with a detailed explanation of speaker 
design principles, the discussion then 
terns to a solid hase of objective criteria, 
written in easily understood language, to 
help you properly evaluate any speaker 
in any listening environment. Already a 
much sought-after reference work among 
audio professionals, Yamaha's Reference 
Handbook of Speaker Systems is available 
M your Yamaha Audio Specialty Dealer. 
At $5.00 a copy, it's well worth the cost. 
However, if you clip out the coupon in the 
bottom corner of this page, take it to your 
lamaha Audio Specialty Dealer and hear 
a demonstration of the exciting NS -500 or 
any other Yamaha speaker, the hook is 
yours for half the price. 
find if you're not familiar with the name 
(if your local Yamaha Audio Specialty 
Dealer, drop us a line. In turn, well also 
send you a free preprint of the Audio 
Engineering Society paper on Yamaha 
beryllium technology mentioned above. 

This coupon is worth $2.50 off 
the $5.00 suggested retail price of 
Yamaha's Reference Handbook of 
Speaker Systems, when presented to 
any participating Yamaha audio 
dealer, with a demonstration of any 
Yamaha speaker system. 
Offer expires March 1, 1977. 

*YAMAHA 
P. O. Box 6600, Buena Park, CA 90622 
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Sabor Meter 
The Meguro MK -668C is a 

wow -and -flutter meter with 
a built-in digital frequency 
meter and selectable cali- 
bration for reading peak, av- 
erage or effective values to 
conform with ANSI, CCIR, 
DIN, IEC, NAB or JIS stan- 
dards. Accuracy of the fre- 
quency counter is +1 Hz, 
and the 4 -digit unit is usable 
in the 10 -to -9999 Hz range. 
Two input voltage ranges are 
available: 0.5 mV to 30 
mVrms, and 5 mV to 30 Vrms; 
with a wow -and -flutter of 
0.003% to 10% at inputs 
above 30 mVrms, and 0.01'/o 
to 10% from 0.5 mV to 30 
mVrms. Measurements can 
be at 3.15 kHz for DIN, IEC, 
or ANSI, and at 3.0 kHz for 
JIS, NAB or CCIR. Price: 

22 $975.00. 
Check 90 on Reader Service Card 

Audio-technica Insulators 
The Model AT -605 is a 

package of four insulators, 
finished in brushed chrome, 
with a small bubble -level for 
exact adjustment. Designed 
to fit under speakers and 
turntables, the insulators 
help to prevent unwanted 
low -frequency vibrations 
and acoustic feedback. Price: 
$25.00. 

Check 91 on Reader Service Card 

Heathkit 
Catalogue 

Listing some 400 electronic 
kits, including professional 
quality harmonic and IM dis- 
tortion analyzers, Fall 1976 
96 -page catalogue is avail- 
able free from the Heath Co. 

Check 92 on Reader Service Card 

Empire Turntable 
The Model 698 turntable 

is a belt -driven unit with 
an anti -acoustic feedback 
suspension, a tonearm using 
a photo -electric cell to trig- 
ger lift without use of me- 
chanical linkage, and cueing 

through a damped solenoid. 
Specifications for the unit are 
a claimed speed accuracy of 
0.25 per cent, and a weighted 
wow and flutter of 0.04 per 
cent. Price: $400.00. 

Check 93 on Reader Service Card 

BGW Amp 
The Model 100 ster- 

eo/mono amplifier is rated at 
40 W stereo and 80 W mono, 
with a THD of 0.1 per cent to 
30 W in stereo and 80 W in 
mono. Frequency response is 

from 20 Hz to 20 kHz, +0 
-0.25, with a noise level of 
-106 dB below rated output 
into 8 Ohms. Price: $319.00 
with phone jack inputs and 
$339.00 with Cannon input 
connectors. 

Check 94 on Reader Service Card 

Epicure Preamp 
The Model Four is a stereo 

preamplifier with a claimed 
THD of less than 0.005 per 
cent and a S/N of -100 dB 
for the phono section, and a 

rated output of 2.5 V rms. 
There are two pairs of inputs 
for phono, two pairs for tape, 
and one each for tuner and 

auxiliary equipment. Fre- 
quency response is a speci- 
fied 20-20,000 Hz ±0.25 dB 
for phono, and 10-100,000 
Hz ±0.25 dB high level. The 
unit comes with either a 19 - 
in. rack mount or walnut 
panel ends. Price: $449.00. 

Check 97 on Reader Service Card 

Wattmeter 
The APM 176 Audio Watt- 
meter is a solid-state unit for 
measuring the frequency -vs. - 
power delivered signature of 
loudspeakers and audio sys- 
tems. Full scale values are 
from 3 -to -300 W in five 
ranges with a 0 -to -10 dB ref- 
erence scale; claimed ac- 
curacy is 0.5%, response is 

20 -to -20,000 Hz ± 0.1 dB and 
to 100 kHz ± 1.0 dB. Price: 
$349.00. 

Check 95 on Reader Service Card 

Micro -Acoustics 
Test Record 

The TT -2002 test record is 

designed to demonstrate the 
tracking and transient ability 
of phono cartridges. It in- 
cludes a multi -level, track- 
ing -ability test using complex 
percussion waveforms, plus a 

series of transient ability tests 
using computer generated 
high- and low -frequency 
tones which move upwards 
and downwards in controlled 
pitch sequences, as well as 

from channel to channel. 
Price: $3.50. 

Check 96 on Reader Service Card 

AUDIO JANUARY 1977 



No matter how young or old the recording, 
the Institute of the American Musical, Inc. 

relies on Stanton for playback. 

Mr. Kreuger and Mr. Albert Husted, Vice President, 
show visitors how a Stanton 681 is installed 
on an original Edison Standard phonograph. 

Miles Kreuger, shows a portion of the extensive collection to a scholar. 

Close-up of the Stanton 681 with 
special stylus in position on the original 

Edison Standard phonograph. 

Speaking of problems: how would you like to be faced with the 
need to accurately reproduce the sound from Edison Diamond 
Discs, Pathes and Aeolian-Vocalions? That's just what the Institute 
is faced with - and that's precisely why they turned to Stanton 
cartridges. 

The Institute collection consists of approximately 35,000 record- 
ings, from just about every American theatre or film musical since 
the Berliners of the 1890's through to the latest stereo and 
quadraphonic recordings. The collection (not counting hundreds 
of cylinders) is roughly evenly divided between 78's and 33 rpm's. 
They have original, historic machines to play these accurately, but 
the arms are heavy and the old styli insensitive and somewhat 
worn. Fsrthermore, the acoustic playback does not permit them to 
filter the surface noise or tape these rare records. 

Miles Kreuger, President of the Institute, discussed his problem 
with other famed and experienced archivists. They all agreed that 
the Stanton calibrated 681 Series was the answer. Naturally, it is 

the 681 Triple -E for critical listening and taping with more recent 
discs; the special 681 stylus for LP's; and, for the old ones, a 681 

Music scholar following the score of Show Boat 
while listening to original cast performances. 

cartridge, especially wired for vertical response (with a 1 mil stylus). 
Today, thanks to Stanton, the scholars, authors and researchers, 

who are dependent on the Institute's materials to pursue their 
projects, can get perfect to adequate reproduction of any of the 
ma` rial in the collection. The Institute, which is crowded into small 
qualers, is open by appointment only to qualified people. For the 
future, it looks forward to the day when it will have the space in its 
own building to make its collection more readily available. 

The work of the Institute is important work 
. Stanton is proud to be an integral part 

of it. 
Whether your usage involves archives, re- 

cording, broadcasting or home entertain- 
ment, your choice should be the choice of 
the professionals ... the Stanton 681 Triple -E. 

Write today for further information to: 
Stanton Magnetics, Terminal Drive, 
Plainview, N. Y. 11803. 

Check No. 38 on Reader Service Card 
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Joseph Giovanelli 

Radio communication plays an im- 
portant part in our lives, and this has 
never been truer than today when we 
find ourselves surrounded by radio 
and television receivers. Most of us 
tend to think of the world of radio 
communications as centering around 
radio and television broadcasting, but 
there are many other types of com- 
munications which employ similar ra- 
dio frequency transmitters. These are 
called point-to-point communica- 
tions systems and are used by school 
systems (via microwave TV), police 
and fire departments, and ship -to - 
shore communications, along with 
the growing class of hobby communi- 
cations. 

There are two classes of hobby 
communications; one is known as cit- 
izen's radio service or citizen's band 
(CB), and the other is amateur radio 
service. As more people take ad- 
vantage of the ability to communicate 
without wires, it is important to note 
that more and more sources of radio 
frequency energy are being con- 
structed and put into service. Because 
most of these communications cannot 
be received on conventional AM/FM 
receivers, they go relatively un- 
noticed, but when something goes 
wrong and we do notice them, we call 
them interference, a situation that has 
become all too frequent of late. 

Within all our high fidelity equip- 
ment, there are common elements 
which comprise a radio receiver. We 
have tubes and transistors which am- 
plify tiny signals, and these same tubes 
and transistors can also rectify these 
signals, that is convert them in pulsat- 
ing d.c. to make the radio frequency 
signals into audio frequency signals 
which then pass through the various 
stages of the high fidelity system. At 
times our hi fi will pick up and amplify 
signals not intended for it, and the 
purpose of this article is to discuss the 
sources of such interference and how 
to combat them. 

Sometimes the source of the inter- 
ference is unclear; all the listener 
knows is that some peculiar sound 
that he doesn't want to hear is being 
produced by his music system. It may 
sound as though someone was speak- 
ing like Donald Duck but, in reality, 
the amplifier in the system was de- 
tecting radio frequency energy in the 
form of a single sideband, suppressed 
carrier transmission, not found on 
conventional AM/FM equipment. 
These signals cannot be truly under- 
stood since one of the components 
which makes up the conventional AM 
signal is not present. 

One common type of interference 
is from the audio portion of the tele- 
vision broadcast, since stereo ampli- 
fiers can receive television signals un- 
der the right conditions. Sometimes 
the video portion is detected and 
comes out of the loudspeaker sound- 
ing something like a 60 Hz hum whose 
character is constantly changing. 

CB Interference 
Another common source of radio 

frequency interference to audio 
equipment is produced by the radio 
hobbyist using radio frequency trans- 
mitting equipment in his home in a 

residential area. Of the two classes of 
radio hobbyists referred to earlier, the 
most numerous are citizen's radio ser- 
vice. These operators, by law at least, 
are limited to a power input of five 
watts. However, when signals are 
transmitted from locations not too far 
from yours, the chances are very good 
that your audio equipment will re- 
ceive and detect them. 

To make matters worse, many of the 
operators use their CB radio in an ille- 
gal manner. A license issued by the 
Federal Government is required to 
operate this radio service, but unfor- 
tunately (in this country at least) no 
proof of license is required by dealers 
when people buy CB equipment. And 
since people begin operating without 

i 
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NOW ONE TAPE GIVES YOU 
THE PEACE AND QUIET 

OF THE CHROME POSITION. 
WITHOUT THE HEADACHES. 

Use TDK SA in the chrome position 
and you'll hear a lot 

less noise and a lot more sound. 

Ordinarily, using the chrome posi- 
tion results in a decrease of anywhere 
from 4 to 5 dBs of background and 
tape noise. Of course, that's not a 
problem. It's a blessing. 

The problems, or 
rather the headaches, 
begin with your choice 
of tape. 

If you used any 
normal range bias ferric - 
oxide tape in the chrome 
position, you'd sacrifice a 
significant amount of 
high -end signal. 

non -chrome tape compatible with 
chrome bias/equalization. Unlike 
any ferric -oxide -based tape, it gives 
you superior high -end performance. 

Unlike chrome, it gives you 
greater dynamic range at low- and 
mid -range frequencies with far less 
distortion. 

In fact, SA used in the chrome 
position will put you in a better 

position to hear your system with 
brilliance and clarity that you've been 
missing with other tapes. 

You won't get headaches from TDK's 
Super Precision Cassette shells either. 

In addition to making what is prob- 
ably the world's finest cassette tape, 

TDK makes one of the 
world's most advanced cas- 
sette shells. It's precision - 
designed to prevent un- 
even winding, jamming, 
and tangling, to assure 
perfect head touch, to elimi- 
nate oxide shedding and 
dropouts as well as wow and 

The chrome position on the tape selector flutter. That's why you hear 

Try TDK SA in the chrome 
you'd sacrifice something else. What position. You'll like the peace and quiet. 
you'd wind up hearing was weaker low - 
and mid -range dynamic response and 
more distortion. 

But with TDK SA you don't have 
to sacrifice a thing. 

You see, TDK SA is the first 

is designated differently on difTerent 

If you used chrome machines: 
r02, 

Chro 
n High 

me, S70r 

`µsial, 
SX, your tape loud and clear. 

in the chrome position, 

.1r1Die 
Wait till you hear 

what you've been missing. 
TDK Electronics Corp., 755 Eastgate Boulevard, 
Garden City, N.Y. 11530. Also available in Canada. 

Check No. 40 on Reader Service Card 



a license, the temptation to carry 
things one step further quickly arises 
-i.e., linear amplifiers. When this is 
connected between the CB radio and 
its antenna, the power obtained is far 
in excess of the legal five -watt limit, 
and a 100 to 1500 watts is not un- 
common. If you are located in the vi- 
cinity of such a high-powered station, 
interference to your audio equipment 
is almost unavoidable. 

The legally licensed CB user is re- 
quired to use his assigned call letters. 
The illegal operator, not having such 
call letters, doesn't use them. Further- 
more, he won't use his correct name, 
instead substituting colorful appel- 
lations or "handles" such as "The Bos- 
ton Eagle," "Big Rabbit," "The Bar- 
tender's Wife," etc. to separate him 
from other illegal operators. 

It's a shame that this situation has 
gotten so completely out of hand, 
since CB radio would enable the aver- 
age citizen to use a portion of the 
crowded radio frequency spectrum 
for his personal or business communi- 
cations without having to pass difficult 
examinations or spend huge amounts 
of money on radio equipment 
-indeed an excellent and valid con- 
cept. Any motorist stranded on the 
road but equipped with CB radio will 
tell you the value of this service. 

Yet another type of interference to 
audio equipment is produced by the 
amateur radio (ham) operator. Again, 
because this is a hobby, such oper- 
ators are often found in residential 
areas. An operator who uses this par- 
ticular class of radio service must be li- 
censed to do so by the federal gov- 
ernment. In order to obtain even the 
simplest class of license, the ham op- 
erator must pass a relatively difficult 
examination which demonstrates 
proficiency with International Morse 
code, the technical aspects of radio 
transmitting and receiving equip- 
ment, and government regulations 
which must be observed by users of 
this class of radio communication. 

All too often, the illegally operating 
CBer is mistaken for the legitimate 
ham operator. For this reason, ama- 
teur radio service as a whole often re- 
ceives an undeserved bad name. In 
general, the ham operator, like the 
audio enthusiast, is very much con- 
cerned with both the harmonic and 
intermodulation distortion of his 
equipment. And when the ham oper- 
ator has adjusted his transmitter to 
have a minimum of harmonic and in- 
termodulation distortion for him, the 
chances are that his transmitter will 
produce less interference than one 
which has not been properly adjusted. 

TV SET 

r 

5- 50pF 
AIR CAP. 

300II 

TV CHASSIS GROUND 

L IS 4 TURNS (SPACED) # 16 WIRE ON 
3/4"DIA. - MAY REQUIRE TRIMMING 

Fig. 1-Series resonant antenna trap 
with resonance at interfering signal 
frequency. 

Wideband Disruption 
It is also worth noting that any 

equipment designed to receive radio 
signals can also be subject to interfer- 
ence from them, and television re- 
ceivers are perhaps the most notable 
examples. Because of the wide band- 
width required for the reception of 
video information, it is economically 
difficult to design front-end input cir- 
cuitry which will reject the strong sig- 
nals produced by nearby radio trans- 
mitters in the frequency range of 20 to 
200 MHz. 

High quality FM receivers are less 
susceptible to this kind of interfer- 
ence since their front ends are gener- 
ally designed to have a narrower 
bandwidth than it is possible to use in 
television receivers. Even so, a strong 
local transmitter can degrade per- 
formance on an FM set. 

Much of the interference to tele- 
vision receivers is produced by trans- 
mitters operating at frequencies con- 
siderably lower than the lowest of 
television channels, Channel 2, which 
has a lower band edge of about 54 

117V AC 
1.01 

01 

I I 

L- J 
CHASSIS GROUND 

0IµF DISC CERAMIC CAP 600V 

Fig. 2-Power line bypassing. If the 
frequency of interference is above 50 
MHz, the values may be reduced to 
avoid self-inductance. 

MHz. The undesired signals enter the 
set and simply overload the circuitry. 
To eliminate these lower frequency 
signals, all that is required, in most 
cases, is the use of a high-pass filter so 
designed that it will either eliminate 
or greatly weaken the signals falling 
below Channel 2. 

Because not all TV set owners are 
affected, manufacturers do not usual- 
ly include such filters as part of their 
designs. However, some manu- 
facturers do make such filters avail- 
able at nominal cost. In addition, 
some high-pass filters are available 
from other sources, and these include 
the R.L. Drake Model TV -300 -HP and 
Finco's Model 3013. 

Television receivers may also be af- 
fected by FM stations which transmit 
in a portion of the spectrum which 
lies just above Channel 6, the standard 
88 to 108 MHz band covered by FM. 
Again, filters designed to eliminate 
this source of interference are avail- 
able. Some makes and models of FM 
band reject filters are the JFD Model 
TR -FM, Drake Model 300 FMT, Finco 
Model 3006, and Drake Model 
300FMS, the last of which is useful for 
interference from stations in the low 
end of the FM band where reception 
of Channel 6 is desired. The first three 
filters will cause a 10 -dB reduction of 
signal strength from Channel 6, so if 
you live in a fringe area, this signal loss 
may not be tolerable. 

FM stations transmit on a frequency 
band which falls between the higher 
edge of Channel 6 and the lower edge 
of Channel 7. There are other radio 
sources which also share space within 
these boundaries, the public service 
station at 154 MHz, for example. 
Should a signal of this kind start to de- 
grade television reception, it can be 
eliminated by the use of a series -re- 
sonant filter shown in Fig. 1. This trap 
should be mounted in a metal con- 
tainer which is grounded to the 
chassis of the TV set. The input leads 
of the trap should be connected 
directly across the antenna terminals 
of the tuner itself where practical. By 
making the connections in this man- 
ner, rather than to the regular anten- 
na terminals on the rear of the set, this 
eliminates signal pick-up by the leads 
which interconnect the binding posts 
to the actual tuner. In order to make 
such a trap successful, it is necessary 
to know the frequency of the interfer- 
ing signal and tune the trap to that 
frequency. 

FM sets, because of their "tighter" 
front ends, are less subject to interfer- 
ence from off -frequency radio trans- 
mitters. However, such interference 
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Fig. 4-Interference 
suppression on 
the a.c. power line. 
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Cable Connectors 
Cables connecting the hi-fi system 

components can also pick up radio 
frequency signals. Such cables can be 
shielded against stray 60 Hz hum 
fields, but the shield is not always ef- 
fective against r.f. interference. If the 
frequency of the interfering station is 

over 100 MHz, you might try Fig. 3D. 
(The ferrite beads can be salvaged 
from a discarded television set of re- 
cent design.) Where the frequency of 
the interference is low, a convention- 
al r.f. choke can be used. Every at- 
tempt should be made to keep inter - 

32 connecting cables as short as possible. 
In no event should their length be a 

multiple of a quarter wave of the sig- 
nal causing the interference. 

The interconnecting wire between 
the speaker and amplifier can also act 
as an antenna, since the signals can 
find their way back into some early 
stage of the amplifier through the 
feedback loop. Directly connected to 
the "hot" speaker output on the am- 
plifier is a capacitor whose other lead 
terminates at some early point in the 
amplifier, and this provides an easy 
path for the entry of r.f. energy, which 
will be rectified and amplified 
through the remaining stages of the 
amplifier and heard through the loud- 
speakers. Although solid-state units 
exhibit more of a tendency to rectify 
signals than vacuum tube units, the 
problems exist in both and the cures 
are the same. Take some of the excess 
speaker wire and wrap it around a 

transistor radio antenna coil. Long fer- 
rite rods are best and should be used 
near the amplifier chassis. Where this 
is not sufficiently effective, Fig. 3E 

should do the trick. This circuit may 
have some strange aspects, as the ca- 
pacitor is put from the ground side of 
the speaker terminal back to ground. 
This is done because, while the 
ground is a good one for audio fre- 
quencies, it is not a good r.f. return. 
The ground systems for audio ampli- 

fiers are laid out to minimize hum and 
noise so the input connectors are not 
mounted directly to the chassis. This is 

the reasoning behind both Figs. 3C 

and 3E. Figure 3C has been in- 
troduced because sometimes interfer- 
ence is picked up by the shield of an 
interconnecting cable and enters the 
amplifier because of inadequate r.f. 
grounding. The small bypass shown 
here will provide the r.f. grounding 
necessary, yet not distrub the audio 
grounding required for good hum re- 
duction. 

Often, no matter how we try, the 
interference still persists. To over- 
come this, install bypasses to short out 
the rectifying junctions of transistors, 
but only for r.f. See Fig. 3A; note that 
Fig. 3B is the same arrangement; for 
vacuum tubes, and because of the 
higher impendances of this circuit, 
the values shown in 3B are much low- 
er than 3A. To minimize performance 
degradation, bypassing should be 
performed on as few stages as pos- 
sible. 

Interference is generally heard on 
both channels of a sound system, but 
you should only modify one channel 
at first and then compare the sound 
on that channel with the unmodified 
channels to hear if any degradation 
has occurred. It may be possible to re- 
duce the values of bypassing and still 
have sufficient interference rejection. 
Once you know that the modified 
channel is working well, you can 
modify the other channel with equally 
good results, both in terms of r.f.i. 
suppression and maintaining a high 
level of audio quality. 

At no time in the discussion have 
we alluded to the possibility that the 
radio transmitter itself was at fault, be- 
cause in 90 per cent of our complaints 
the deficiencies proved to be within 
the receiving or audio equipment. 
However, where it is suspected that 
the radio transmitter is at fault, it is a 

good idea to locate the source of such 

radio interference and report it 
directly to the Federal Communi- 
cations Commission. This report 
should be sent to the field office near- 
est you. Some help in this regard may 
be obtained by writing for FCC Bulle- 
tin No. 15 at your nearest field office. 

Not all interference in receiving 
equipment is produced by radio 
transmitters, as equipment operated 
on the a.c. power line can often gen- 
erate interference. This can be elimi- 
nated by use of a surge protector, 
such as the GE MOV-750, installed 
directly across the power line termi- 
nals. This must be done inside the 
equipment as shown in Fig. 4. 

Design Problems 
Sometimes the ageing of com- 

ponents within the amplifier will give 
rise to unwanted sounds from the 
loudspeaker. Poorly designed AM 
and FM tuners or receivers may pick 
up all sorts of undesired sound from 
the loudspeaker. Poorly designed AM 
and FM sets may receive all sorts of 
undesired signals, especially at night. 
This can be the result of poor design, 
especially in regards to front-end se- 
lectivity and AGC design. 

Where the surge protector does not 
completely eliminate the problem, 
bypassing, along the lines of Fig. 3A 
and 3B, will generally prove effective, 
but when possible, surge protecting 
varistors should be placed across the 
line of the offending equipment. The 
reason that line interference can be 
treated in the manner of r.f.i. suppres- 
sion is that transient pulses produce a 

wide frequency spectrum, acting as 

radio transmitters not too different 
from the old spark wireless of the ear- 
ly radio days. 

No article of this kind can hope to 
list all the causes and cures for radio 
interference. However, those with an 
experimental turn of mind should be 
able to successfully use this informa- 
tion when confronted with the major- 
ity of radio interference problems. 
Those not sufficiently trained in the 
field of electronics are encouraged to 
consult either a service technician or 
the equipment manufacturer. 

Some excellent material has been 
published by both the U.S. and Can- 
adian governments. You may wish to 
write for FCC Bulletin Nos. 15, 24, and 
25, N.Y.-L34 (.41), and Statement to 
Television Receiver Owners -41 -WB. 
Canadians may write to the Canadian 
Department of Communications 
(DOC) for Circular TRC-19. A 
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If your system 
has less than 
40 watts per channel, 
turn this page. 

If you own a receiver or amplifier 
of less than 40 watts per channel the 
Gale 401 loudspeaker is not for you! 

If your system is just for background 
music to create a pleasant atmosphere, 
not for serious listening, the Gale 401 
loudspeaker is not for you! 

However, if you demand the best from 
your audio equipment 

. insist on hearing everything that's 
on the record or tape you're playing 

. insist on having your sound without 
distortion when it's very loud or very soft 

. insist on a speaker system capable of 
safely handling 200 watts, and are willing 
to pay the price .. . 

Then consider the Gale 401 loudspeaker. 

QGALE ELECTRONICS OF AMERICA 348 EAST 84TH STREET, NEW YORK, NEW YORK 10028 
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THE 
SHEFFIELD 

STORY 

Andrew P. Teton 

The first time an audiophile hears a 

Sheffield Lab direct -to -disc record on 
his own music system, his jaw usually 
drops in astonishment because his 
system never sounded better. When 
you tell him how this was accom- 
plished, his jaw will drop again. The 
"secret" is decades old-Sheffield Lab 
entirely avoids the use of tape record- 
ers, instead using the signal of the stu- 
dio's microphone mixing console to 
directly drive the record cutting lathe. 
In the last two years they have ex- 
panded and diversified their record 
catalog from two to seven albums, all 
cut direct -to -disc. Thanks to their 
disc's recent popular success and 
widespread use by hi-fi stores and au- 
dio firms, Sheffield Lab is finally 
emerging from its low profile status. 
Their latest release, The King James 
Version, featuring Harry James and 
His Big Band, should further enlarge 
public awareness of direct -to -disc 
records and prove to be a delight for 
both audiophiles and big band buffs 
alike. 

Sheffield Lab is the child of Doug 
Sax and Lincoln Mayorga, who have 
shared a personal and professional in- 
terest in music and recording since 
the late 50s. Sax is the head of The 
Mastering Lab in Hollywood, which 
he and Mayorga own. Record com- 
panies send their master tapes to The 
Mastering Lab, which cuts the master 
lacquers used to form pressing stamp - 
ers which manufacture the final discs. 
The Mastering Lab is the facility that 
makes Sheffield Lab direct -discs pos- 
sible. 

Mayorga has been a studio musi- 
cian for almost 20 years and his ar- 
rangements and piano playing are 
featured on the first three Sheffield 
direct -disc albums. As avid record col- 
lectors, both Sax and Mayorga were 
intrigued by the fact that many 
records made before 1945 had greater 
presence and dynamic range than lat- 
er records. They wondered if the ad- 
vent of tape recorders in the 40s had 
somehow eliminated these character- 
istics. In 1959 they tested this hypothe- 
sis by recording a piano with the sig- 
nal from the microphone being fed 
directly to the cutting lathe, which 
normally receives the signal from the 
master tape. When they played back 
this test lacquer, they heard the phe- 
nomenally "live" sound they were 
looking for. 

In the early 60s Sax and Mayorga 
made several attempts at direct -disc 
recording, though limited by the fact 
they were both working full time and 
had to finance everything themselves. 
When they did manage to line things 
up, they discovered a host of techni- 
cal problems in trying to resurrect a 

20 -year -old recording technique 
-lathes, amps, mikes, transmission 
lines, and lacquers were faulty or sim- 
ply not up to the demanding nature of 
direct -disc recording. By 1966 Sax and 
Mayorga realized they would need 
their own state-of-the-art mastering 
facilities to record a direct -to -disc al- 
bum. In 1968 they opened The Mas- 
tering Lab, which was designed by 

Sax's brother, Sherwood. Sherwood 
custom designed the electronics, 

which are heavily tube oriented, and 
even the monitor speaker crossovers. 

In November, 1968, just one month 
after installing one of the first oper- 
ational Neumann SX-68 stereo cutter 
heads, they recorded Lincoln May- 
orga and Distinguished Colleagues - 
Vol. 1 (Sheffield Lab catalog number 
S-9), featuring Mayorga's arrange- 
ments of pop tunes accompanied by 
session musicians. The recording took 
place in the Producer's Workshop 
studio located in the back of The Mas- 
tering Lab building. This allowed the 
signal output from the mixing console 
to be sent literally down the hall to 
the Lab's cutting lathe. 

The first sessions were plagued with 
technical difficulties' such as blem- 
ished lacquers, mysterious radio inter- 
ference signals, and other problems 
that demanded instant solutions. 
Mayorga and Sax discovered that the 
most difficult aspect of direct -disc 
recording was the exacting nature of 
recording totally live music in real 
time, which differs greatly from stan- 
dard recording production tech- 
nique. 

Typical Record Production 
The advances in multi -track tape 

recording during the last two decades 
have allowed the record producer to 
isolate musical instruments on indi- 
vidual tracks. At any time, the record 
producer may add to or subtract from 
any given track, and he may layer 
them and remix them to the point 
where a pop album may need six 
months or more of studio time just for 
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If you can see a difference, 
imagine what you'll hear. 

Magnified, you can see record vinyl wearing away. 

You're looking at the solu- 
tion to one of the oldest prob- 
lems in audio-how to protect 
records from wear, while at 
the same time preserving full 
fidelity. 

It's called Sound Guard* 
and it's remarkable. 

Independent 

Itreated with Sound 
tests show that discs 

With same magnification, record vinyl shows no wear. 

distortion as "mint condition" in a kit complete with a non - 
discs played once. aerosol pump sprayer and 

A by-product of dry lubri- 
cants developed for aerospace 
applications, Sound Guard 
preservative is so smooth it 
reduces friction, yet so thin 
(less than 0.000003") it leaves 
even the most fragile groove 
modulations unaffected. 

Len Feldman in Radio 
Electronics reports "At last! 

The long awaited 
record -care product 

has arrived. 
It preserves 
frequency 

response 

Guard preservative played while reducing distortion and 
100 times display the same surface noise:' It's effective and 
full amplitude at all frequen- safe for all discs, from precious 
cies and the same absence of old 78's to the newest LP's. 
surface noise and harmonic Sound Guard preservative, 
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Test record played first time. 

After 100 plays without Sound Guard. 

Identical test record after 
100 plays with Sound Guard. 

velvet buffing pad, is avail- 
able in audio and record 
outlets. 

Sound Guard M keeps your good sounds sounding good. 
, *Sound Guard is Ball Corporation's trademark for its record preservative. Copyright © Ball Corporation, 1976. 



the tapes to be reworked and final- 
ized. 

Typically a producer has musicians 
record the primary rhythm tracks of 

36 the song first. These tracks serve as a 

reference for both the producer and 
later musicians, who record in small 
groups while listening to headsets. 
The producer gradually builds up lay- 
ers of instruments and vocals on the 
remaining tracks of a 16-, 24-, or 32 - 

track tape machine. The producer can 
alter any track by use of a host of ef- 
fects, such as echo, compression, 
phase shift, equalization, etc. Usually 
the vocalists add their tracks last, us- 
ing as many takes as they wish, and 
they may even record phrase by 
ph rase. 

After the sessions are done, the 
producer may spend weeks or months 
modifying the tapes during the mix 
down to the final two -track master 
tape. 

Recording Direct -to -Disc 
Sax and Mayorga feel the repeated 

dubbing, editing, transferring, and 
signal processing of the standard 
technique dramatically increase the 
noise and distortion of the final 
record, which is often a patchwork 
of many different takes. They also feel 
the primary victim of this pre- 
occupation with technology has been 
live music. Most so-called "live" al- 
bums are enhanced by some re- 
working of the tapes, and, of course, 
there are usually several different per- 
formances of a given tune to select 

from. By foregoing the primary ad- 
vantage of tape, Sheffield Lab's direct - 
disc recording by definition means 
their musicians play absolutely live, 
and the takes are completely un- 
altered. 

When recording Vol. 1, the musi- 
cians and technicians found out that 
recording live for 17 -minute takes is 

brutal. The engineer must mix all his 
takes live in real time. The lathe op- 
erator must manually adjust the 
groove spacing to get as much music 
as possible on each side, and, of 
course, the musicians must play 
flawlessly. Despite these difficulties, 
the disc turned out to be state-of-the- 
art fidelity. The album was sold pri- 
marily by mail order and in selected 
hi-fi stores. 

Recording Volume Two 
Late in 1971 Sax and Mayorga 

recorded The Missing Linc - Vol. II 
(Sheffield Lab catalog S-10). Despite 
their previous experience, many new 
problems cropped up, with damaging 
and costly delays, because in a direct - 
disc situation nothing is accomplished 
until the entire ensemble has played 
the 17 -minute take perfectly and it has 
been successfully cut on the lacquer. 

For Vol. II a second cutting lathe 
was mechanically linked to the prima- 
ry lathe to produce a duplicate lac- 
quer and double the pressing poten- 
tial. While a 30-ips tape was made for 
checking performance and mix quali- 
ty, it is not used for generating addi- 
tional lacquers. Thus, the number of 

Thelma Houston sing- 
ing for I've Got The Music 
In Me, and being con- 
gratulated by Lincoln 
Mayorga after the final 
session. 

Sheffield albums is automatically lim- 
ited by the number of lacquers cut 
during the actual sessions, and be- 
cause it is a limited edition, each 
Sheffield record is an instant collec- 
tors item, with both Vol. I and Vol. II 
now out of print. Sometimes Sheffield 
Lab is able to record more than one 
performance on each side successful- 
ly, and these alternate takes increase 
the sales potential, plus being sought 
after by record collectors. 

How to Succeed By Really Trying 
In November 1973 Sax and Mayorga 

recorded Lincoln Mayorga and Dis- 
tinguished Colleagues - Vol. Ill 
(Sheffield Lab catalog Lab 1). Bud 
Wyatt, the design engineer for the 
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THE TAPE THAT'S 
TOO GOOD FOR MOST 

EQUIPMENt 
Maxell tapes are 

not cheap. 
In fact, a single reel 

of our most expensive 
tape costs more than 
many inexpensive tape 
recorders. 

Our tape is expensive 
because it's designed 
specifically to get the 
most out of good high 
fidelity components. 
And unfortunately, 
there's not much to get 
out of most inexpensive 
tape recorders. 

So it makes no sense 
to invest in Maxell unless 
you have equipment 
that can put it to good 
use. 

And since even a 
little speck of dust can 
put a dropout in tape, 
no one gets into our 
manufacturing area 
until he's been washed, 
dressed in a special 
dust -free uniform and 
vacuumed. 

(Yes, vacuumed.) 
Unlike most tape - 

makers, we don't test 
our tape every now and 
then. We test every inch 
of every Maxell tape. 

Which is why every 
Maxell tape you buy 
sounds exactly the 
same. From end to end. 
Tape to tape. Year to 
year. Wherever you buy it. 

And Delrin rollers. 
Because nothing sticks 
to them. 

A lot of companies 
weld their cassettes 
together. We use screws. 
Screws are more expen- 
sive. But they also make 
for a stronger cassette. 
Our tape comes with 
a better guarantee 

than your 
tape recorder. 
Nothing is guaran- 

teed to last forever. 
Nothing we know of, 
except our tape. 

So our guarantee is 

simplicity itself: anytime 
you ever have a prob - 

Our guarantee even covers 
acts of negligence. 

Give our tape a fair 
hearing. 

You can hear just 
how good Maxell tape 
sounds at your nearby 
audio dealer. 

(Chances are, it's 
what he uses to dem- 
onstrate his best tape 
decks.) 

.ÿ. 4--- 

No other tape 
sounds as good as ours 

because no other 
tape is made as 
carefully as ours. 

For example, every 
batch of magnetic 
oxide we use gets run 
through an electron 
microscope before we 
use it. This reveals the 
exact size and propor- 
tions of individual par- 
ticles of oxide. Because 
if they're not perfect, the 
tape won't sound 
perfect. 

Every employee, vacuumed. 

We clean off the crud 
other tapes leave 

behind. 
After all the work we 

put into our tape, we're 
not about to let it go to 
waste on a dirty tape 
recorder head. So we 
put non-abrasive head 
cleaning leader on all 
our cassettes and reel- 
to-reel tapes. Which is 
something no other 
tape company bothers 
to do. 
Our cassettes are put 
together as carefully 

as our tape. 
Other companies 

are willing to use wax 
paper and plastic rollers 
in their cassettes. We're 
not. We use carbon - 
impregnated material. 

No other tape starts off by cleaning off your tape recorder. 

lem with any Maxell 
cassette, 8 -track or reel- 
to-reel tape, you can 
send it back and get a 
new one. 

You may be surprised 
to hear how much more 
music good equipment 
can produce when it's 
equipped with good 
tape. 

maxel17.35-90 

maxelitiff C90 

Maxell Corporation of America. 130 West Cornme-o al Ave . Moonachie. New Jersey 07074 

Check No. 37 on Reader Service Card 



Producer's Workshop, revamped the 
entire microphone console for higher 

38 and cleaner signal levels, and the en- 
gineer for this album was Grammy 
award winner, Bill Schnee. The en- 
semble included a full brass section as 

well as several top-flight pop and jazz 
musicians. 

The sessions ran into problems al- 
most immediately. The combination 
of Schnee's aggressive mixing, the im- 
pact of the brass, and the unusually 
clean electronics of the board gave 
the lathe operator too much signal to 
fit all 20 minutes of material on one 
side. Rather than use electronic limit- 
ing, one song was deleted from each 

side to allow room for wider groove 
spacing. Upon its release, Vol. III met 
with critical acclaim as well as enthusi- 
astic public response. 

In early 1975 Sheffield Lab recorded 
I've Got The Music In Me (Sheffield 
Lab catalog Lab 2). Rather than featur- 
ing just instrumentals, Sax and May- 
orga wanted to try something in 
a more contemporary vein. Bill 
Schnee's previous experience with 
Sheffield and his background in rock 
music made him the logical choice to 
produce and engineer this album. An- 
other first-time experience for Shef- 
field Lab was the use of a vocalist. 
Through the auspices of Motown 

Harry James wails for 
The King James Version at 
the Wylie Chapel with 
other sessionmen at the 
final cutting. 



THE COST/PERFORMANCE E6WATION: 
HOW MUCH TAPE RECORDER IS ENOUGH? 

Essentially, a tape recorder is a machine you can 
use to capture your talent and faithfully reproduce 
it. Practically, the more you make demands on a tape 
recorder, the more demands it can make on you. 

Put another way, a tape recorder can be your 
wings or an anchor. It can work for you or it can 
work against you. 

At $1,299.95 the investment you make in the 
Dokorder 1140 gets you a partner instead of a handi- 
cap. Compare what it does to what it costs and you 
won't find a better tape recorder anywhere. 

The 1140 lets you concentrate on your music as 
art. Much of the concern you have about your music 
as signal is handled for you automatically. 

The 1140 has logic circuitry that takes care of get- 
ting you in and out of Sync and in and out of Source 
automatically. It makes knowing where you are in 
multi -track recording a whole lot easier. 

The 1140 also has an automatic cue -up function, 
called Program Memory. Once it's set up, the Pro- 

gram Memory automatically brings you back to the 
beginning of material and either stops or plays it 
again, depending on what you tell it. 

The transport controls on the 1140 are digital 
logic -operated so you can go from one mode to 
another directly except in Record and there is a 
motion sensing system which lets you go into play 
from fast forward or rewind when the reels stop. 

Bias controls are up -front on the transport and 
there is a built-in pink noise generator which sup- 
plies a test signal to each channel. This unusual 
device makes biasing simple but extremely accurate. 

There is a lot more hardware to the 1140: peak 
level indicators, discrete playback and record ampli- 
fiers, 62 -Volt record drive circuit, wide band sync 
response, etc. 

All to make it easier to put music on tape. 

DOKORDER 1140 
5430 Rosecrans Avenue Lawndale, CA 90260 
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Dave Grusin, at key- 
boards, and members of 
his Jazz Quintet (from 
top) Harvey Mason, 
drums; Lee Ritenour, gui- 
tar; Ron Carter, bass; and 
Larry Bunker, percussion. 

Records, Thelma Houston and a 

group of six background vocalists 
were used. 

I've Got The Music In Me, by 
Thelma Houston and Pressure Cooker 
(as the band came to be called), was 
released in May, 1975 and achieved al- 
most all the musical and technical 
goals set for it. The energy of a rock 
band coupled with superb vocals pro- 
duced an outstanding level of both fi- 
delity and immediacy, and because of 
its popular orientation, the disc's do- 
mestic and foreign sales were the 
quickest and largest of any Sheffield 
Lab record. 

Recording The Harry James 
Album 

Sax and Mayorga wished to diversi- 
fy their catalog by featuring well- 
known musicians as guest artists, so 
they did a recording of Harry James 
and his big band in March, 1976. But 
going on location with two enormous 
cutting lathes to record in the sort of 
hall such a group would normally per- 
form in was virtually impossible. By a 

coincidence more favorable than they 
had a right to expect, there was the 
Wylie Chapel, with the right acous- 
tics, a block and a half from the Mas- 
tering Lab. After the necessary tests 
and arrangements were made, a 600 - 

foot line was run from a portable mike 
mixer in the chapel through the park- 
ing lots and across the street to The 
Mastering Lab itself. All the sound was 
derived from a single stereo mike's 
perspective, and engineer Ron Hitch - 
cock's only other mikes were on the 
bass and piano. 

The test pressings from the March 
sessions were very good in all regards 
except one, Harry James' trumpet. 
The technicians spent many weeks 
trying to analyze what went wrong 
and why, and by July they had per- 
formed all the necessary modi- 
fications for the sessions to begin 
again in Wylie Chapel. These sessions 
started off poorly, with the first six 
hours producing nothing usable. Fi- 
nally everything got together, and the 
result was The King James Version 
(Sheffield Lab catalog Lab 3). James 
says he has never been so pleased 
with a recording, and the Sheffield 
staff feels that audiophiles and big 
band lovers alike will be delighted 
with the album. 

Why They Sound So Good 
The most usual question and audio- 

philes ask is why are the Sheffield 
Records capable of such fidelity? The 
first factor is the special amalgam of 
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talents and chemistry when an entire 
group of musicians are recording live. 

In addition, there are numerous 
technical advantages in recording di- 
rect -to -disc; the process has greater 
recording headroom which permits 
an increase in the dynamic range, the 
most obvious characteristic of Shef- 
field Records. The full instantaneous 
peak energy of most instruments, par- 
ticularly percussive ones, is somewhat 
higher than any standard meter can 
indicate, and it is these transient peaks 
which saturate the tape and create 
distortion.. To avoid this problem, 
most all conventional albums use 
some type of compression or peak 
limiting, which results in a distortion - 
free recording but one with limited 
dynamic range. 

Direct discs also benefit from a sig- 
nificantly lower phase shift because 
two generations of tape have been 
eliminated. Of course, direct -disc 
recording also removes two entire 
generations of tape electronics. Doug 
Sax feels the electronics and hardware 
of The Mastering Lab play an impor- 
tant role in Sheffield Lab. Not only is 

state-of-the-art and custom designed 
equipment used throughout the Lab, 
but each component in the system has 
been carefully modified to function 
properly as part of an interdependent 
electronic system. 

Audiophiles may wonder why more 
musicians don't record direct -to -disc. 
While where have been several other 
direct -discs produced recently, few 
musicians or record companies are 
willing to submit to the unforgiving 
circumstances of direct -disc record- 
ing. The James' sessions in March, 
1976, are an example of the sort of 
failure that can occur in even the most 
carefully planned sessions. Also rec- 
ord companies would not be pleased 
with the limited pressing potential, 
particularly in view of the costs and 
chance elements involved, as it is not 
only quite difficult to record direct - 
to -disc, but the album isn't likely to 
produce much profit. 

The release of the Harry James al- 
bum, as well as the forthcoming re- 
lease of Mayorga's classical piano al- 
bum, plus a jazz quintet album featur- 
ing Dave Grusin, represents a desire 
to expand the musical directions of 
Sheffield Lab. These direct -disc al- 
bums represent a pinnacle of achieve- 
ment in many ways, but Doug Sax and 
Lincoln Mayorga continue to be moti- 
vated to expand beyond the accom- 
plishments of their current albums. As 
for the audiophile, Sheffield Lab 
Records offers him a much fuller ap- 
preciation of his music system. A 

this stylus 

fits any Shure 
r2rtritl9a 

One size Etc 

all Shure 
phono 

cartridges 
telaces 

55ure 
Mt95E.0 

stylus 

SHURE 

Needle in the hi-fi haystack. 

Even we were astounded at how 
difficult it is to find an adequate 
other -brand replacement 
stylus for a Shure cartridge. 
We recently purchased 241 
random styli that were not 
manufactured by Shure, but 
were being sold as replacements 
for our cartridges. Only ONE of 
these 241 styli could pass the 
same basic production line 
performance tests that ALL 
genuine Shure styli must pass. 
But don't simply accept what 
we say here. Send for the 

documented test results we've 
compiled for you in data 
booklet #AL548. Insist on a 
genuine Shure stylus so that 
your cartridge will retain its 
original performance capability 
-and at the same time protect 
your records. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simrnonds & Sons 
Limited 
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Nikko Model 9095 AM/FM Stereo Receiver 
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MANUFACTURER'S SPECIFICATIONS 
FM Tuner Section 
IHF Usable Sensitivity: 1.8µV (10.3 dBf), mono. 
50 -dB Quieting Sensitivity: Mono, 3.0µV (14.7 dBf). 
Selectivity: 70 dB. 
S/N: Mono, 70 dB. 
Image Rejection: 85 dB. 
I.F. and Spurious Rejection: 100 dB. 
AM Rejection: 50 dB. 
THD, 1 kHz: Mono, 0.2 per cent; stereo, 0.5 per cent. 
Frequency Response: 20 Hz - 15 kHz, +0.5, -1.5 dB. 
Stereo Separation: 1 kHz, 40 dB. 
Sub -Carrier Suppression: 60 dB. 

AM Tuner Section 
Sensitivity: Ext. antenna, 250 pV/M. 
Selectivity: 25 dB. 
S/N: 55 dB. 
Image Rejection: 60 dB. 
I.F. Rejection: 60 dB. 

Amplifier Section 
Power Output: 63 watts per channel, 20 Hz to 20 kHz, 8 ohm 
loads. 68 watts at 4 ohms. 

Rated THD: 0.3 per cent. 
Rated IM: 0.3 per cent. 
Damping Factor: 40 at 8 ohms. 
Input Sensitivity: Phono, 2.1 mV; Aux 1 and Tape Mon. 1&2, 
200 mV; Aux 2, 350 mV. 
Phono Overload: 170 mV. 
S/N: Phono, 75 dB, IHF A weighted; Mike, 70 dB; High Lev- 
el, 90 dB. 
Bass Range: ±10 dB C 70 Hz. 
Treble Range: +10 dB @ 10 kHz. 
Mid -Range Control: ±6 dB @ 1 kHz. 
Low Filter: -7 dB @ 70 Hz. 
High Filter: -6 dB @ 7 kHz. 

General Specifications 
Power Consumption: 300 watts. 
Dimensions: 19 in. (48.26 cm) W x 6'/ in. (16.5 cm) H x 15'; 
in. (38.7 cm) D. 
Weight: 36.3 lb. (16.5 kg). 
Price: $519.95. 

Nikko's top receiver joins the growing list of all -in -one 
components which offers audiophiles a convincing ar- 
gument against the need for separate amplifiers, pre- 
amplifiers, and tuners. Its price is in line with other receivers 
of its power output capability, and its designers have taken 
pains to include enough switching and control features to 
gladden the hearts of most inveterate knob twirlers and but- 
ton pushers. In deciding upon front panel layout, Nikko 
seems to have taken a mid -course between the traditional 
"black out" dial and the newer, highly visible, light-colored 

dial arrangements which many manufacturers have begun 
to use in recent years. The background color behind the dial 
glass is light in color, and therefore the frequency scales are 
somewhat visible even with power turned off. When power 
is applied, however, the background color recedes and the 
vivid blue numbers predominate. Neither the FM nor the 
AM frequency scales are linearly calibrated (though the FM 
is close to being so), and while the frequency demarcations 
are visually attractive, they do not lend themselves towards 
accurate pin -pointing of selected frequencies-especially in 
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our crowded listening area where stations are seldom more 
than 400 kHz apart. 

Above the frequency scales are illuminated notations 
which indicate program source selection as well as stereo 
FM reception. To the left of the scales are a pair of tuning 
meters. Only the signal strength meter is illuminated when 
AM is chosen, while both meters are lit when FM is being 
tuned in. For other program sources, the meters go dark. A 

tuning knob, coupled to a flywheel and pointer, is located at 

the right of the dial area. The tip of the pointer is illuminated 
when either AM or FM program sources are selected. 

Rotary control knobs along the lower section of the panel 
include a speaker selector switch (which also turns on pow- 
er), with positions for various combinations of one or two 
out of three possible pairs of speaker listening and an "off" 
position for the headphones -only listening; bass, midrange, 
and treble tone controls; volume control, and program se- 

lector. Pushbuttons in this panel area activate low- and 
high -cut filters, mono/stereo switching, FM muting circuits, 
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Fig. 1-FM quieting and distortion characteristics. 

loudness circuit, and two tape monitor circuits. It is in the 
tape monitoring circuit configuration that Nikko might have 
provided a bit of additional utility for, although dubbing is 

possible from either one or two decks to the other, when 
the dubbing function is selected (by means of the main pro- 
gram selector), it is not possible to listen to anything but one 
of the tape decks (unlike the case with some other albeit 
higher priced receivers and amplifiers where dubbing can 

take place while listening to still another program source, 
such as records or AM/FM). 

Along the bottom edge of the panel are phone jacks, tape 
2 in and out jacks (duplicating those on the rear panel for 
front access), and a microphone (mono) input jack. Next to 
the mike input jack is a slide mike level control which works 
independently of the master volume control and therefore 
permits mike mixing with any of the other available program 
sources. A center-detented slide control takes care of left - 
right channel balance. 

The rear panel of the 9095 features three sets of speaker 
push -terminals which, when depressed, permit insertion of 
the stripped speaker wire ends into tiny holes. Preamp-out 
and main amp -in jacks are internally interconnected (or dis- 
connected) by means of an adjacent slide switch. A jack la- 
belled "composite output" is intended for future use with 
4 -channel FM adaptors. A coaxial connector is provided for 
75 -ohm line connection, while conventional screw -cap ter- 
minals are available for 300 -ohm and external AM antenna 
connections. Five tiny circuit -breaker re -set buttons elimi- 
nate the need for replaceable line and power supply fuses. 
Even though the program selector shows only one Aux posi- 
tion, there are two sets of Aux input jacks, each having a dif- 
ferent input sensitivity. The user chooses one set (but not 
both) to more closely match loudness levels of other inter- 
nal sources or the phono levels when connecting a program 
source to Aux. Two turntables can be used with the receiver. 
In addition to the tape -in and tape -out jacks, there is a fa- 
miliar DIN multiple pin socket to take care of decks equip - 
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ped with that type of connector. One switched and two un - 
switched a.c. receptacles, a chassis ground terminal, and a 

pivotable AM ferrite bar antenna complete the rear panel 
layout. 

Internal layout of the Nikko 9095 may be seen in the ac- 
companying photo. The entire tuner section, including mul- 
tiplex circuitry, is contained on the largest of several P.C. 
boards, with the shielded r.f. front-end mounted directly to 
that major assembly. Two identical power amplifier modules 
are integrally tied to heat sink assemblies near the rear of 
the unit. The owner's manual contains no information re - 

44 garding the circuitry of the receiver (nor is a schematic dia- 
gram supplied) other than to tell us that "the system embod- 
ies many of the most advanced technological accom- 
plishments -including FET (Field Effect Transistors), IC (Inte- 
grated Circuit), and the exclusive Nikko Circuit Breaker Sys- 
tem." Physically, the layout seemed quite orderly and logi- 
cal, and power supply parts seemed adequate for the rating 
of the receiver. During our subsequent lab measurements 
we noted that a fair amount of heat developed at the rear of 
the chassis and the power transformer was rather warm even 
after short periods of high -power testing. 

FM Measurements 
Significant quieting and distortion measurements are 

plotted in Fig. 1. Usable sensitivity was reached with a signal 
input of 2.0 µV (11.2 dBf) in mono and was determined by 

the switching threshold (12.0 µV/26.6 dBf) in stereo. The 50 - 
dB quieting mark required 3.5 µV (16.1 dBf) of signal in 
mono, 40µV (37.2 dBf) for stereo. S/N reached its best value 
of -70 dB in mono for strong signals, while in stereo, best 
S/N obtained was -67 dB, after filtering out a very small 
amount of sub -carrier product from the output waveform. 
Distortion at 1 kHz measured 0.17 per cent in mono, 0.37 per 
cent in stereo, both measurements exceeding published 
claims. 

Capture ratio measured 1.5 dB, a bit better than claimed, 
while selectivity, image, i.f., and spurious rejections were all 
almost exactly as claimed. AM suppression exceeded claims, 
measuring some 53 dB. 

Stereo separation at 1 kHz measured 42 dB, decreasing to 
35 dB at 100 Hz, and to 26 dB at 10 kHz. Separation as well as 

distortion versus frequency for mono and stereo are plotted 
in Fig. 2. 

AM Measurements 
AM sensitivity, measured via the external antenna input, 

measured 20 µV, while selectivity was a bit better than 
claimed, with readings of 27 dB at 1 MHz. Signal-to-noise ra- 
tio with strong signals was 50 dB, short of the claimed 55 dB 
but still excellent for any AM circuit in a self-contained re- 
ceiver. Distortion measured 1.2 per cent for 30 per cent 
modulation in AM, and both image and i.f. rejection exactly 
measured the 60 dB claimed. 

Amplifier Measurements 
As we might have guessed from the unusual power rating 

given to the 9095 by its makers (63 watts -neither 60 watts 
nor 65 watts), this per channel rating turned out to be just 
exactly what the amplifier can deliver with both channels 
driven, at 20 Hz and 20 kHz, the FTC power band which they 
specify. At mid -frequencies, the amplifier delivered 66.1 
watts at the rated THD of 0.3 per cent. Were we sitting in 
Nikko's shoes, however, we would have been more inclined 
to rate the unit at 60 watts per channel, from 20 Hz to 20 
kHz, 8 ohm loads, for the 0.3 per cent THD level, since it is 

entirely possible that out of 100 units, one might not squeak 
through and would read, say, 62.5 watts at 20 Hz, providing a 

"test case" for the FTC to pounce on. The IM distortion 
(plotted along with THD in Fig. 3) just made the 0.3 per cent 
rated value for an equivalent power output of 63 watts, as 
claimed. Of course, at all lower power output levels, THD 
drops to insignificant levels. 

Fig. 4 shows THD at different frequencies for the rated 
power output level of 63 watts. At mid frequencies, the level 
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Fig. 3 -Harmonic and intermodulation distortion 
characteristics. 
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Fig. 5-Bass, mid -range, and treble 
control range. 

Fig. 6-Low- and high -cut filter 
response. 

Fig. 7-Loudness control 
characteristics. 

of THD hovers around the 0.15 per cent point for that power 
output level. 

The phono inputs required 2.7 mV of signal input (at 1 

kHz) to drive the receiver to rated output. Overload was evi- 
dent with signal inputs of 150 mV, a bit short of the 170 mV 
claimed, but more than adequate to accommodate a wide 
variety of cartridges playing even the most heavily modu- 
lated record grooves and recorded transients in music. RIAA 
equalization was accurate to within 0.5 dB from 30 Hz to 15 

kHz. Phono hum and noise, measured without any weight- 
ing, was 73 dB below rated output, referenced to input sen- 
sitivity (2.7 mV). This is an excellent measurement which, if 
translated to a 10 mV input signal reference used by many 
competing manufacturers, would become 84.4 dB-and that 
without any weighting network! 

The two sets of Aux inputs had input sensitivities of 180 
mV and 350 mV, and hum and noise of these high-level posi- 
tions was some 85 dB delow rated output. At minimum vol- 
ume settings, hum and noise decreased to a -88 dB below 
rated output. 

The range of the bass, treble, and mid -range tone controls 
of the Nikko 9095 was plotted by means of a sweep system in 
our spectrum analyzer and recorded on the scope face. The 
photo of Fig. 5 shows the range of each of these controls as a 

composite series of traces. In our opinion, the mid -range 
control operates over too wide a portion of the audio spec- 
trum, affecting upper bass and lower treble to a degree not 
commonly associated with "presence" controls. This, how- 
ever, is a matter of personal taste, and one can, of course, 
use this or any other tone control with discretion-or not at 
all. As for the low- and high -cut filters (action of these con- 
trols is shown in the scope photo of Fig. 6), they are about as 

effective as scratch or rumble filters as the bass and treble 
controls would be, because action (beginning of "cut") ex- 
tends too far into the useful mid -range region for each filter. 

Loudness compensation circuits include both bass and 
treble emphasis in the Nikko 9095, and response in 10 -dB in- 
crements (beginning with the control fully clockwise) is 

shown in the scope photo of Fig. 7. (Note: The "glitch" in 
the top curve resulted from instrumentation and not from 
any odd quirk in the receiver.) 

Use and Listening Tests 
In listening to the FM performance of the Nikko 9095, we 

were at once aware of what, to us, seemed like slightly over- 
emphasized highs. Checking frequency response, we dis- 

covered that the de -emphasis was a bit off and that at 15 kHz 
(where most receivers actually roll off more than the pre- 
scribed amount -17.07 dB), de -emphasis resulted in a roll - 
off of only 13 dB. In other words, at 15 kHz there was about 4 
dB of net treble boost. One downward click of the treble 
control (which has detented or click -stop positions) cor- 
rected this flaw and things sounded fine. Sensitivity was ex- 
cellent, and there was no trouble from alternate channel in- 
terference at any point on the FM tuning dial. Muting 
threshold was a bit on the high side (we had measured it at 
14 µV/28.1 dBf), which meant that we had to forego the lux- 
ury of interstation noise muting to pick up those really weak 
signals we use to check product sensitivity, in a practical 
way, at our listening location. On the other hand, since 
muting is set at just about the same point as stereo switch- 
ing, one can almost use the muting feature as a means of in- 
suring that those stereo stations which manage to overcome 
the muting threshold will also be heard in full stereo with- 
out having to worry about stereo switching sensitivity. 

Whether you choose to rate the Nikko 9095 as either a 63 

watt or a 60 watt per channel receiver, it is a powerful audio 
component, one which can drive some of the more familiar 
high -quality acoustic -suspension speaker systems to good, 
solid sound levels with no evidence of clipping, either aural- 
ly or visually with a scope connected to monitor what's hap- 
pening on transient peaks. 

Under musical listening conditions, the heating condition 
experienced during bench testing was not a problem at all, 
proving once again that sine -wave testing shows relatively 
little about the thermal capabilities of a given piece of 
equipment when it is.called upon to amplify musical signals. 

Front panel controls work smoothly and are arranged for 
ease of use and understanding. Aside from the tape -dub- 
bing limitation, the tape facilities are good, and the avail- 
ability at the front panel of the tape 2 in and out jacks make 
it easy to connect a friend's tape deck for tape copying with- 
out having to climb around the rear of the unit, if it is in- 
stalled in a fixed location. The extra mike input, though 
mono, provides added flexibility for those few who want to 
perform as well as listen (only high impedance mikes are 
suitable, however). 

At its suggested retail price, the Nikko 9095 certainly of- 
fers a great deal of control flexibility, as many inputs as one 
might reasonably expect to find even on some of the better 
"separates," and performance that warrants the asking 
price. Leonard Feldman 

Check No. 80 on Reader Service Card 
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Celestion UL -10 Loudspeaker 

MANUFACTURER'S SPECIFICATIONS 
Type: Three-way, acoustic suspension. 
Speakers: One 10 -in. woofer, one 2 -in. dome midrange, and 
one 3/4 -in. dome tweeter. 
Frequency Response: 40 Hz -20 kHz ±2 dB. 
Power Rating: 50 watts continuous rms sine wave. 
Impedance: 8 ohms nominal, 4 ohms minimum. 
Crossover Frequencies: 700 Hz and 5 kHz. 
Size: 12 '/2 in. (31.75 cm) W x 15 in. (38.1 cm) D x 26'/2 in. (67.3 
cm) H. 
Weight: 50 lbs. (22.68 kg). 
Price: $349.50. 

The Celestion UL -10 is a three-way loudspeaker system 
utilizing a 254 mm (10 in.) woofer, a 51 mm (2 in.) dome 
midrange driver, and a 19 mm (3/, in.) dome tweeter. The 
acoustic suspension mode is used for the woofer, which 
handles frequencies up to the first crossover at 700 Hz, with 
the midrange extending from 700 Hz to 5 kHz and the twee- 
ter taking over above 5 kHz. 

The enclosure is finished in walnut on the sides and top, 
and a black cloth grille accents the front surface. The en- 
closure has a tall and lean look, standing 673 mm tall (26'/ 
in.) and measuring only 317.5 mm wide (12' in.) and 381 
mm deep (15 in.). At 22.68 kg (50 lbs), one might want to as- 
sure themselves that any off -floor mounting surface, such as 
a bookshelf, was capable of safely handling the weight. If 
this speaker is mounted off the floor, I recommend that 
snubbers or some other method of preventing the unit from 
sliding off its mounting surface be provided in the event 

46 there are toddlers around, who might pull a speaker off 
such a shelf. 

Access to the speaker terminals is by means of well - 
marked, five -way terminals placed in a recessed cavity on 
the rear of the enclosure. 

Technical Measurements 
The terminal impedance which the Celestion UL -10 

presents to a power amplifier is shown in Figs. 1 and 2. Un- 
like most loudspeakers, the highest impedance peak in the 

Fig. 1-Magnitude of impedance. 
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audible spectrum is not the bass resonance rise, but rather 
the midrange impedance peak at 400 Hz. 

From the standpoint of amplifier loading, the lowest value 
of impedance is 5 ohms, resistive, at 2kHz, while the most 
severe phase angle is approximately 45 degrees, lagging, at a 

frequency of 800 Hz. I would recommend that this speaker 
be treated as though it were 5 ohms, which means that par - 

Fig. 2-Complex impedance. 
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NEW TCD-330 
THREE HEADS. THREE MOTORS. 

ONLY TANDBERG HAS THEM BOTH. 
The cassette recorder that comes closest to the perform- 
ance of a reel-to-reel recorder. 

Another innovation in tape recording from Tandberg in 
the best Scandinavian tradition of engineering and work- 
manship. 

Three heads for full frequency response and tape/ 
source monitoring. 
Record head azimuth adjustment at 10,000 Hz for opti- 
mum recording on any tape. 
Three motors, one A . synchronous for record and play, 
two D.C.servo controlled for wind and rewind. This adds 
up to accurate and gentle tape handling. 
Two capstans, closed loop tape drive for stability. 

Dual stereo Dolby' circuitry. 

Peak reading equalized meters for accurate and opti- 
mum recording. 

Electronic logic fingertip foolproof control of all tape 
modes without delays. 
Instant switching from play to record mode for editing. 
MPX filters, Dolby FM switch, remote control, and much 
more! 

For a complete demonstration of TCD-310 and new TCD-330, see your 
Tandberg dealer. For a color catalog full of facts and figures write to us. 

It's worth 51.50- but we'll send you a copy absolutely free. 

OUTPUT 
LEVEL 

6- 
5- 
4- 
3- 
2 - 

HEADPHONES 

INPNI IEYLI 

LEFT CHANNEL 

PIGe' LHANNI. 

631p 

PLAY REWIND -STOP -WINO 

Tand4drg of America, Inc., Labrial° Court, Armonk, New York 10504. A. Allen Pringle Ltd., Ontario, Canada 
Do by fika trademark of Dolby Laboratories Inc. 

Cheek No. 39 on header Service Card 
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AU -4900 

AU -3900 

How to mix power 
The power of your amplifier is one of the most important elements in the 
performance of your high fidelity system. It gives your amplifier sufficient power 
to drive your speakers. And you need well engineered power to give you the 
instantaneous burst that music may require. 

The pleasure of your tuner is fullest when properly matched with its power supply; 
when it is sensitive and highly selective, and offers noise- and distortion -free sound. 
In short, an instrument attuned to your musical pleasure. 

Sansui Amplifiers and Tuners: Our newly expanded complete line of power- 
ful amplifiers and beautifully designed tuners are engineered and matched to give 

you the full pleasure of power. From the 
fabulous AU 20000 with a striking 170 

watts per channel, min. RMS, both 
channels driven into 4 and 

AU -5900 

"eiirr 

AU -9900 

AU -11000 AU -20000 



...with pleasure. 
8 ohms, from 20 to 20000 Hz with no more than 0,05% total harmonic distortion 
at about $1000* to the AU 3900 with 22 watts per channel, min. RMS, both channels 
driven into 8 ohms, from 40 Hz to 20 kHz, with no more than 0.15% total 
harmonic distortion at less than $160*, every AU amplifier is loaded with features 
designed for creative listening. The fully matched TU tuners from less than $160* 
to about $450* all feature appropriately low distortion, fine sensitivity 
and high selectivity. For example, the TU 3900: sensitivity, 11.2 dBf (2.0 µV); 
selectivity better than 60 dB (at 400 kHz). TU 9900: sensitivity, 8.8 dBf 
(1.5 µV); selectivity from 20 dB at 200 kHz to 90 dB at 400 kHz. The TU 9900 
offers a choice of wide and narrow bandwidths for selection of individual stations 
even in crowded areas. 

Your nearest franchised Sansui dealer will be happy to demonstrate any in 

this fine series to you. Your powerful pleasure awaits. 

*Approximate nationally advertised value. The actual retail price 
will be set by the individual dealer at his option. 

Buy Sansui. 
llrllll111ar1111lrrlllllllryl111lri 
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# 

S(lltSut 
SANSUI ELECTRONICS CORP. Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD.,Tokyo, Japan . SANSUI AUDIO EUROPE S.A., Antwerp, Belgium . In Canada: Electronic Distributors 

Check No. 31 on Reader Service Card 
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Fig. 3-One-meter, axial SPL for one -watt average drive. 
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Fig. 5-Three-meter room response, speaker 
floor, curves displaced 10 dB for clarity. 

Fig. 6-Three-meter room response with speaker 67 
cm (26 in.) off floor, curves displaced 10 dB for 
clarity. 
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allel hookup to a single amplifier terminal is to be avoided 
and heavy gauge wire used for connection. With these 
simple precautions taken, there should be no difficulty driv- 
ing this loudspeaker from any quality amplifier. 

The one -meter anechoic frequency response is shown in 
Fig. 3 for the amplitude of sound pressure level with a one 
watt average drive, and Fig. 4 is the measured phase angle 
under the same conditions. The amplitude response is un- 
usually flat from 50 Hz to above 20 kHz; this response was 
measured directly on axis. The output is moderately low at a 

one -watt average level so that a higher powered amplifier 
may prove necessary if you prefer very loud listening. Celes- 
tion recommends that 40 watts minimum be used. I think 
this may be marginal, since this speaker can soak up the out- 
put from many super power amplifiers without sounding 
too loud. 

The phase response of Fig. 4 is also extremely uniform, 
and the response is principally minimum phase with ex- 
ception of the crossover frequency ranges around 1 and 10 
kHz. Two measurements were made for the data shown 
here. The lower frequency phase curve is corrected for the 
acoustic path length of the midrange driver, while the high- 
er frequency curve is corrected for the acoustic distance to 
the tweeter. These curves reveal that the acoustic position of 
the midrange driver is 37 mm behind that of the tweeter. 
The acoustic position of the woofers lies, in turn, behind the 
midrange unit, as shown by the increase in phase slope be- 
low 1 kHz. Both the midrange and tweeter are phased at 180 
degrees with respect to the woofer, which means that a 

positive -going voltage applied to the loudspeaker terminal 
in the polarity indicated by Celestion will produce a pres- 
sure increase for the sound contributed by the woofer, and 
a pressure decrease for the sound contributed by the mid- 
range and tweeter. 

The results of the three -meter room response measure- 
ment are shown in Figs. 5 and 6 for two separate loudspeak- 
er positions. Fig. 5 is the response measured for the loud- 
speaker placed on the floor and against a back wall, while 
Fig. 6 is the same configuration, but raised 67 cm (26 in.) 
above the floor to place the system at normal listening ear 
level. A comparison of this measurement with the anechoic 
response, Fig. 3, shows the results to be quite different. The 
reason is that the anechoic response shows what the loud- 
speaker is capable of doing when there are no wall or floor 
reflections, while the room test is intended to measure the 
spectrum balance perceived while listening in a room. The 
tonal of these room measurements is in good agreement 
with the impression which I had while performing the ear- 
lier listening test. When the speakers were placed on the 
floor, I sensed that the bass was heavy and the response fell 
off with increasing frequency. For best tonal balance, there- 
fore, I recommend that the Celestions be elevated to ear 
level and rotated toward the listening area. 

The polar response is shown in Figs. 7 and 8. It is apparent 
that there is a good left -right symmetry, and that the sound 
is launched slightly upward. The substantial amount of 
sound launched upward indicates that this speaker should 
not be placed close to overhanging shelves or other struc- 
tures that might cause sound to be reflected back into the 
listening area. Lateral stereo imagery should be reasonably 
good, as indicated from this data. 

Harmonic distortion for the tones of El (or 41.2 Hz), A2 
(110 Hz), and A4 (440 Hz) is shown in Fig. 9. With the ex- 
ception of the higher level reproduction of 41 Hz, the har- 
monic distortion is quite low and indicates clean response 
for solo instruments. 

Intermodulation of A4 by El (440 Hz by 41 Hz) is shown in 
Fig. 10. At low levels, the intermodulation is principally due 
to amplitude modulation of A4, while at higher levels the 
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LOOK AT US NON 
Hitachi introduces the first receiver 
with a Class G*amplifier 
It's been a long time coming, but it has 
arrived. The Hitachi "Series E" amplifier* 
As the innovators of this unsurpassed 
amplifier, we are proud to offer it to you 
for the first time in our SR/903 Stereo 
Receiver. 

Why is this amplifier unique? 
Stated simply, the "Series E" amplifier 

supplies additional power. , . up to 160 watts 
per channel for short periods of time. 
This is the power you need to reproduce 
musical peaks that can cause distortion 
and clipping. The "Series E" amplifier 
changes from 75 watts per channel 

minimum RMS at 8 ohms from 20 to 
20,000 Hz with no more than 0.3% total 
harmonic distortion... up to an amazing 
160 watts per channel instantly and 
automatically. And this is 160 watts per 
channel within rated distortion. Power 
increases. Distortion doesn't. 

With the Hitachi SR/903 you get all the 
power you need ... when you need it. 

HITACHI 
Believably Better 

Hitachi "Series E" has been designated as Class G by the IEEE. For additional technical information and a 

professional review of our "Series E" Amplifier in Radio Electronics, write to Audio Component Division, Hitachi 
Sales Corporation of America. 401 West Artesia Blvd., Compton, California 90220. 
Check No. 16 on Reader Service Card 



Marantz Stereo Cassette Decks... 

a.144l 20 

3 -1/2 -inch professional VU meters with peak LED overload and 
lighted function indicators. Exceptionally large, readable VU 

panel features special Light Emitting Diodes that illuminate when 
recorder is overdriven by a high level signal. Illuminated function 
indicators tell you at a glance which function is in operation. 
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Mararfz 5420 Top Loading Deck with Dolby (The enclosures for these units are constructed of plywood, finished in real walnut veneer). 


