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Announcing the 
stereo recewer 

for people who are 

The new Scott 636 AM/FM Stereo Receiver performs and looks like 
models costing much more. It gives you maximum power- at a 
minimum price. 

Look at all the Scott high-performance features you get. Exclusive 
silver-plated FET front end for highest sensitivity with virtually no 
cross-modulation. Automatic stereo switching for greater convenience. 
Exclusive Scott Perfectune, world's most accurate and reliable tuning 

Check No. 100 on Reader Service Card 

device for absolute center channel tuning and 
lower distortion. Ceramic filter in the IF 
section eliminates alignment or adjustment. 

Yet the price is only $249.95. 

Show people that you have a lot of 
class if not a lot of money. Ask your 
stereo dealer for the new Scott 636, or 
write for complete information and 
specifications. 

CD SCOTT 
H.H. Scott, Inc. 
111 Powdermill Road, Maynard, 
Massachusetts 01754 
Export: Scott International, Maynard, 
Massachusetts 01754 



SHARPE 
-announces 
another first 

STEREO PHONES 
·the ultimate in listening 
pleasure ... now 
guaranteed for life 
Superior craftsmanship and highest 
standards of quality controL These 
mgredients. built into every SHARPE 
model 770 Stereophone are now 
backed by a lifetime guarantee ... for 
a lifetime of listening pleasure. 
SCINTREX will repair or replace 
any SHARPE model770 Stereo­
phone which develops a malfunction 
due to defective workmanship or 
materials, or from normal wear and 
usage . .. during the life of the 
original owner. 
SHARPE MODEL 770 
STEREDPHDNES 
. . . designed for those who appre­
ciate the finest in sound. 
• outperform the most advanced 
speaker systems in undistorted repro­
duction of the entire sound spectrum. 
• drivers are calibrated and matched 
for identical audio characteristics .. . 
assure uniform reproduction. in both 
channels. 
• actual frequency response tracing 
accompanies each unit. 
• individually fused channels with 
independent volume control. 
• attractive styling in contemporary 
walnut grain and 24K gold .. . an 
outstanding addition to the most 
sophisticated sound system 
Hear for yourself the dramatic dif­
ference SHARPE brings to listening 
enjoyment. Visit your authorized 
SHARPE dealer for a demonstration 
and all the facts on this unique lifetime 
guarantee. Use the reader serv1ce card 
for the name of your nearest dealer and 
a free full-color brochure . 
Say SHARPE for the sound of 
satisfaction 

SHARPE 
AUDIO DIVISION 
SCINTREX INC. 
390 Creeks1de D r1 ve. Amherst lndustnal Park 
Tonawanda, N.Y. 14150 
Export Agents 
ELPA MARKETING INDUSTRIES INC. 

New Hyde Park, N . Y 11040 

ALSO AVAILABLE IN CANADA 
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Coming 
In July 

Buyers Guide to Microphones 

Highlights of the Eastman Re­
cording Workshop 
by Paul Dean 

A wide-range sweep oscillator 
by Michael Lampton 

Performance capabilities of 
dynamic and condenser mi­
crophones by Richard Fowle 

Equipment Reviews 
Including: 
Nikko 1200 amplifier 
Acoustic Research FM tuner 
Garrard Zero 100 turntable 

Plus 
Record Reviews 
and 
all the regular features 

About the cover: This shows 
some of the audio (and visual) 
equipment installed in Hugh 
Heffner's Playboy Mansion. 
Total value exceeds $375 000 
not including the Bunny. ' ' 

Audioclinic 
New "High Energy" Tape 

T HE 3M COMPANY'S . Magnetic 
Products division has announced 

a new product line in the family of 
3M magnetic tapes-High Energy tapes. 
The qualities of these tapes for video 
and sound recording are striking. 

Most TV commercials are recorded 
on video tape, and the copies actually 
seen by the viewer at home are fourth 
generation copies. While these copies 
are good, they are not as good as the 
original masters from which they were 
made. The deterioration is the result of 
the noise build-up which takes place 
each time the tape is copied. 

Mr. Daniel E. Denham, the division's 
general manager, introduced the tapes 
at a press conference: 

"What was needed was an oxide 
which could provide a meaningful in­

in output so that a greater signal­
to-noise ratio could be provided. The 
greater output was achieved through an 
increase in the magnetic properties of 
coercive force and remanence, in turn 
accomplished by introducing a small 
amount of cobalt into each particle of 
oxide. This is done in a manner that 
allows the control of · the resultant 
coercive force to a predetermined level. 

"The products in which these new 
. oxides are used are referred to as High 
Energy tapes because of the higher out­
put can be derived by the proper 
apphcatwn of this new recording 
medium." 

. Mr. Denham indicated that the typical 
VIdeo tape has a coercive force of 300 
oersteds. The new video tapes will have 
coercive forces of approximately 500 
oersteds and will be compatible with 
present video recorders. A coercive force 
as. high as 900 oersteds is possible, and 

oxides will find wide applications 
m recorders of the future. 

4 dB S/N Increase 
By increasing . the coercive force 

from 300 to 500 oersteds, a 4 dB in­
crease in is achieved, directly 
translatable mto a 4 dB increase in 
signal-to-noise ratio. The standard 

re_cording tape has a signal-to­
nOise ratio of 50 dB and the noise build­
up proceeds at the rate of 1.5 dB each 
time the tape is copied. By the time the 

is fourth generation (copied three 
times), the signal-to-noise ratio would 
then be 4.5 dB lower than that of the 

master, or 45.5 dB. By using the 
ne,w High Energy video recording tape, 

dB output is available, thereby 
mcreasmg the stgnal-to-noise ratio from 
50 to 54 dB. It is true, of course, that the 
fourth generation copy will be 4.5 dB 
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below this 54 dB. However, the signal­
to-noise ratio will still be 49.5 dB. This 
is just 0.5 dB below the 50 dB signal-to­
noise ratio . obtained when making 
masters on conventional video tape. 

_Mr. Denham said that by using this 
High Energy tape on home video re­
corders, broadcast quality is achievable. 
A. demonstration certainly supported 
this. However, to make home video re­
cording more economical, it would be 
better if video recorders could run at 
slower speeds. Mr. Denham stated that, 
as the coercivity is increased, the high 
frequency response of High Energy tape 
can be actually better at half speed than 
the standard video tape at normal speed. 

Audio Tape Too 
The same improvement in per­

for video tape· is also 
m sound recording tape, 

accordmg to. Mr. Denham. 
"In this new High Energy cassette 

tape yields an output that is 3 to 5 dB 
better across the entire spectrum than 
competitive products. Just as was true 

the examples shown for video tape, 
the mcreased output of the new cassette 
tape renders a greatly improved signal­
to-noise ratio. This 3 to 5 dB increase in 
dynamic range is quite noticeable to 
even the casual listener. When the play­
back level is set so that the program 
material sounds as loud as the com­
petitive ·cassette, tape noise has dropped 
a dramatic 5 dB. 

"The most astounding part is that all 
the advantages of increased output, im­
proved frequency response, and broaa­
ened dynamic range can be realized on 
existing recorders without modifica­
tions." 

After the conclusion of the formal 
presentation, Mr. Denham answered a 
few questions from the floor. The facts 
which were from these questions 

No audible :ange reel-to-reel tape 
1s to be made available in the immediate 
future. The High Energy tape would 
have little advantage at tape speeds of 
7.5 ips .and higher, however, open reel 
tape m1ght be made available for those 
wishing to make slow-speed recordings. 
After all, many home recorders operate 
at speeds of 1 Ys ips. The video tape is 

now; the cassette tape 
will be avallable by approximately 
July 1. 

Power Ratings 
Q. I have a question about power 

ratings. Please explain the difference 
between IHF, rms, and peak power. Also, 
if a person knows one power rating on 
a piece of equipment, is there a formula 
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with which he can find out the other 
power ratings for that particular piece of 
equipment?-David K. Phillips, Jr., 
Fayettevl.lle, N .C. 

A. In order to have an idea about 
power ratings, we ought first to discuss 
alternating current. At any given time 
the current might be zero, maximum in 

maximum in the opposite 
drrectlon or any value between these 
extremes. If current alternates, so does 
voltage. Because voltage times current 
equals power, power also varies. If we 
take the moment when power is at its 
maximum, we can say that this is . the 
peak power produced by this circuit. 
Note that we are not concerned with 

direction of power, but only in its 
InStantaneous peaks. We sometimes 
need to become aware of the phase 
relation between current and voltage. 
We shall not concern ourselves with this 
situation in this particular discussion. 
If we average out all the variations in 
power from zero to maximum, we arrive 
at the (root means square) power which 
turns · out to be half of the peak power. 

We call: the apparent power of 
an amphf1er merely by adding the 
power developed by one channel to 

produced by the other. This gives 
the actual power produced by a 

smgle When thinking in terms 
of a smtable loudspeaker system, it is · 
good to know \\;'hether we are talking 
about the power delivered by a single 
channel or that delivered by the com­
plete amplifier. 

Now we come to IHF power, or music 
power. is a concept which is tricky 
to .. When we attempt to operate 

amplifier at full power, especially 
wtth channels driven, the power 
supply IS often not sufficiently well 
destgned . to enable the amplifier to 
produce this full rated power. The 
voltage this power supply falls off. 
The more It falls, the less power it will 
produce . without serious distortion. 
However, some engineers state that 
most musical peaks, where sudden 

demands for · power 
requued, pass so quickly that the power 
supply's filtering elements will maintain 
full voltage during these transient peaks. 
The person testing the equipment notes 

supply voltage before signal 
IS applied to the input of the amplifier. 
He then drives the amplifier to full 
output, but raises the voltage to the 
amplifier to compensate for the fall-off 
in power supply voltage. This provides 
greater power output, and for a long 
enough time so that it can be measured. 
Transient power peaks are di_fficult to 

(Continued on page 76 ) 
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Wollensak can say it. 
The new Wollensak 4750 stereo cas­
sette deck brings true hi-fidelity to 
cassette listening. 

Here's why: It has one of the lowest 
wow and flutter characteristics of any 
deck available. The precise heavy­
duty tape transport mechanism is 
considered by independent audio 
experts to be the finest in the industry. 
A mechanism that includes the only 
full-size flywheel and capstan avail­
able to assure constant tape speeds 
and eliminate sound distortion. 

Record-playback frequency re­
sponse is truly exceptional:· 60-
15,000 Hz ±: 3 db. Fast-forward and 
rewind speeds are about twice as fast 
as any other. 

A massive, counter-balanced hi­
peripheral drive means years of 
dependability. Interlocked controls 

allow you to go from one function to 
another without first going through a 
stop or neutral mode. The Wollensak 

features end-of-tape sensing 
which stops the cassette, disengages 
the mechanism and prevents unneces­
sary wear. The Wollensak "Cassette 
Guardian" automatically rejects a 

cassette in play or record posi­
tiOn. The 4750 complements your 
present component system by provid­
ing cassette advantages. American 
?esigned, engineered and built. Styled 
m a hand-rubbed walnut base with 
Plexiglass® smoked dust cover. 

All of these features add up to the 
truest stereo sound with reel-to-reel 
quality from a stereo cassette deck. 
Become a believer. Hear and compare 
the new Wollensak 4750 deck at your 
nearby dealer. 

SPECIFICATIONS: FREQUENCY RESPONSE: 60-
15,000 Hz ± 3 db @ 1 Vs ips. WOW AND FLUTTER· 
0·25% RMS. SIGNAL TO NOISE RATIO: Greater w 11 46 db. FIXED PRE-AMP OUTPUT: 1.0 V. per channel 
CONTROLLED PRE-AMP: 0-5 volts per channel: D ensak PRE-AMP INPUT: 50rnV to 2 volts. MICROPHONE . _ 
INPUT: .lrnV to 3rnV, low impedance. 3M CENTER. ST. PAUL, M N 55101 

· Check No. 5 on Reader Service Card 



Tape Guide 
1 0%" Revox Reel Adapters 

Mr. John C. Kountz, 1065 Van Dyke 
Dr., Laugna Beach, Calif. 92651, writes: 
In the March issue of AUDIO, I noticed 
an inquiry about large reel adapters. 
I manufacture such adapters, nominally 
priced at $3.00 a pair, and I would be 
more than happy to ship them anywhere 
in the world. My ad in the March issue 
of AuDio appears on page 81, first 
column." 

Mr. Steven J. Budowsky, Musicraft, 
48 E. Oak St., Chicago, Ill., writes: 
In regards to the letter from Stephen 
Siegel in the March issue, ( 1) Heat build­
up is common in the Revox. (Apparently 
this is an explanation for the statement 
by Mr. Siegel that many 100 inch plastic 
reels used on his Revox are warped, some­
times severety.-HB.) (2) Most Revox 
owners seem to prefer Scotch tape, 
probably since Revox sets the bias for 
Scotch 203. Scotch reels seem to be of a 
little thinner plastic than BASF or Sony 
reels and are more subject to warping. 
(3) Revox adapters are available from 
the factory or at least the main dis­
tributor. In Chicago they may be ob­
tained at any of the four Musicraft -
stores. Hopefully, Sony may have over­
come much of the heat buildup by using 
plastic ventilated hubs on their new 640. 
Revox take. notice! The big motors 
with metal hubs do get quite warm. 
The c<;>st of the NAB adapters is $15.00 
the pair. 

Bias Changing 

Q. My questions concern tape head 
bias adjustment and tape types. I under­
stand that tapes with different charac­
teristics may be used with a given recorder 
by adjusting the bias level. Can practi­
cally any tape be used with any high 
quality recorder having suitable bias 
adjustments, or are there definite prac­
tical limitations? How serious would a 
mismatch be? Would frequency response 
and noise levels be greatly altered? Also, 
certain tapes are recommended by tape 
recorder manufacturers for use with 
their machines. Should I accept such 
a recommendation, or might it be prof­
itable to experiment with other brands 

If you have a problem or question on 
tape recording, write to Mr. Herman 
Burstein at AUDIO, 134 North Thir­
teenthStreet, Philadelphia, Pa.19107. 
All letters are answered. Please en­
close a· stamped, self-addressed 
envelope . 
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and types? Are all brand-name tapes of 
comparable quality?-Robert A. Sisk, 
Boston, Mass. 

A. Audio tapes of good quality made 
by well-known manufacturers tend to 
be substantially alike in their bias 
requirements for a given frequency 
response and for a given kind of tape 
(such as low-noise, high output, con­
vential, etc.). Each tape manufacturer 
keeps informed of what others are 
doing, and hence there is substantial­
though not complete-similarity among 
various brands with respect to the 
magnetic characteristics of a given kind 
of tape. On the other hand, differences 
do exist, although usually slight, and 
these may be compensated by adjusting 
bias of a particular machine for the 
particular tape to be used with it. The 
bias adjustment has sufficient range 
to accommodate all tapes ordinarily 
used for audio. 

Whereas manufacturers used to preset 
bias to meet the requirements of so­
called conventional tape, a number of 
tape machines now come with bias set 
for low-noise tape. In the latter event, 
the machine probably also provides 
somewhat different record equalization 
and different record drive current than 
in the case of conventional tape (more 
bias, more audio drive, and less treble 
boost). 

All in all, it is wise to follow the 
rec.ommendation of the tape manu­
facturer with respect to the tape(s) to 
be used with his machine. On the other 
hand, it does no harm to experiment 
with other brands. 

Apart from magnetic characteristics, 
there tend to be some differences among 
various . brands of high-quality tape 
with respect to such things as dropouts, 
lubrication, squeal, etc. The tape that 
works best with one machine may not 
do · so with another. 

Low VU Readings 

Q. I own a Zenith stereo phonograph 
with an AM-FM tuner, Model X940. I 
recently purchased a TEAC A-4010S 
stereo tape deck to operate in conjunction _ 
with the Zenith. When recording a tape, 
the instructions are to regulate the line 
input of the tape deck so as to have a 
zero reading on both VU meters on the 
loudest sounds. To reach zero, the input 
must be turned to maximum or near 
maximum, depending on the source 
(records, FM, etc.) When playing back 
this tape, the instructions are to regulate 
the playback control of the tape deck so 

HERMAN BURSTEIN 

as to have a zero reading on both VU 
meters at the loudest point. ·Even with 
the playback control at maximum, the 
level will only go to -4 on the VU meters. 
The following data are pertinent. Tape 
deck: input (line)-100,000 ohms, 0.14 v. 
minimum; output-] volt for a load 
impedance of 10,000 ohms or more. 
Zenith amplifier: input-inpedance of 
1 megohm per circuit; output-impedance 
of 15K ohms per circuit. My questions 
are: (1) How much will a low reading 
on the VU meters during playback alter 
the quality of the taped recordings? 
(2) Why is the reading on the VU meter 
low on playback? (3) How can L if 
necessary, correct the low readings?­
Edward F. Sobota, Latrobe, Pa. 

A. ( 1) A moderately low VU reading 
in playback should not alter the quality 
of the sound. However, if the playback 
signal is unduly low, then noise of the 
following amplifier stage may signif­
icantly reduce the signal to noise ratio. 
(2) The VU meter may be miscalibrated, 
so that you are recording too low a 
signal on the tape. Correspondingly, 
you get a low signal in playback. 
Another possibility is insufficient gain 
in the playback amplifier. (3) Unless 
you are equipped with technical knowl­
edge and "instruments such as a signal 
generator, VTVM, and harmonic dis­
tortion meter, the situation should be 
checked and corrected (if possible) by 
a competent technician. Find out from 
your audio dealer who is the nearest 
authorized service agency. 

Splitting Tape 
Q. I recently acquired a quantity of 

instrumentation tape. Can this be split 
and used for regular audio recording 
purposes?- Rori. Kirsch, Redwood City, 
Calif. 

A. I cannot advise you on how to split 
tape except to say that it must be done 
with great precision and care to avoid 
cupping, curling, skewing (because the 
tape is too narrow), sticking (because 
the tape is too wide), etc. And I cannot 
say whether instrumentation tape is apt 
to be adequate for audio purposes. There 
is a chance it may not be, unless you 
make appropriate bias changes, and 
perhaps changes in equalization and 
signal drive current. Various kinds of 
tape are made for specific purposes, 
and hence when a tape made for one 
purpose is employed for another pur­
pose, there is no guarantee of satis­
factory results, however good the tape 
is for the original purpose. 
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The$95 Misunderstanding. 
It seems there's been .some confus ion about the 

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

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

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

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

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

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

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

to KLH Research and Development, 30 Cross St., 
Cambridge, Mass. 02139. Or visit your KLH dealer. 

llllllllllllllllllllllll llll[ lllllllllllllllll' t Suggested retail price . Sligh tly higher in . ihe west. 
•A t rademark of The Singer Company Check No. 7 on Reeder Service Card 

KLH RESEARCH AND DEVELOP ME NT 
A 'Division of The Singer Company 



What'S New in Audio 

Quadlo CH""702 ca.rtridge playe¥ 

This unit will play both 
eight-track stereo cartijdg;es and stand­
ard two-channel, eight-traok cartridges. 
It requires nothing more fof operation 
than four speake1'S. The amplifier section 
is said to have a 20 watt rms output 
into four ohm loads, while signal-to­
noise ratio is specified at 50 dB, wow 
and flutter at less than 0.35 pereent at 
3 kHz.. Price, $169.95. 

Check No. 42 on Reader Service Card 
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this speaker system is a d4Z>tnestie ver­
sion of . IOipsoij La Sea:la theater . 
speaker, incorporating a shortet m4d:­
rap,ge hom and new c::lime:ns1on s 

-34'i' by 10'' "Wide by 19'' deep. 
Frequency, range speeified as 45 to 
17,500 Hz± 3 dB. Impe-daaee: 16 ohms. 
Power reJ:Inirements are 30 watts for the 
average I:Oflm, alld is 100 watts 
rms. l?riee: $815.00. 

. Cheek No. 44 on Reader Card 

Literature 

Pickering and Co,, Inc. offers three 
designed to help in matching 

cartridges to record players. The litera­
ture glves specifications on the firm's 
line of cartridges, explanations of the 
company's dynamic coupling factor for 
rating playback systems, and a chart 
showing the proper cartridge-record 
player combinations. 

Ch.-ck No. 45 on Reader S•rvice Card 

Eico Electronic Instrument Co., Inc. has 
published its 25th anniversary flyer, a 
16-page brochure whic:Q. details Cortina 
stereo equipment, Eico test equipment, 
kits, automotive electronics, color 
organs, and environmental lighting 
systems.Check No. 49 on Card 

Electro- VQiee offers Ouide to Com­
munioa.tions Microphones, a 32-page 
booklet which discusses types and 
characcteristios of communications 
Jllicrophones and gives suggestions for 
variou.:s uses from the E-V line. 

Check No. 50 on Reader Service Card 

GeneFal Ele trie is offering a 252-page 
Electronics Experimenters Circuit 
Manuat, ETRM-3960A, whlch contains 
44 audio, 10 aut0motive and 
marine, 5 game and hobby, 16 .for home, 
fa_rm and camp, and 10 workshop ideas. 
Pmee: $2.00 fm.m Ge:aeral Electric, 
Dept. A, 3800 N. Milwaukee Ave., 
Chicago, Ill. 60641. 
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The 
either-or 

stereo from JVC 
Model 4344 is the latest pacesetter from JVC. 
With more features, more versatility than any 
other compact in its field. You can enjoy either 
its superb FM stereo/ AM receiver. Or your fa­
vorite albums on its 4-speed changer. Or 4-track 
cassettes on its built-in player. Or you can re­
cord your own stereo cassettes direct from the 
radio, or use its microphones (included) to re­
cord from any outside source. And you get all 
these great components in a beautiful wooden 
cabinet that can sit on a book-shelf. 

But don't let its size fool you - JVC's 4344 is 
a real heavyweight. With 45 watts music power, 
2-way speaker switching and matching air sus­
pension speakers, illuminated function indica­
tors, handsome blackout dial, separate bass and 
treble controls, FM-AFC switch. Even two VU 
meters to simplify recording, and more. 

See the Model4344 at your nearest JVC deal­
er today. Or write us direct for his address and 
color brochure. 

JVCcatchlng On Fast 
JVC Ameriea. Inc., 50-35, 56th Road, Maspeth, New York, N.Y. 11378 

Check No. 9 on Reader Service Card 
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YEARS AGO, back in the mono­
phonic era of audio, we used to 
receive special FM broadcasts 

of astonishingly high quality. These 
were the "labor of love" transmissions 
arranged by the late lamented Major 
Edwin Armstrong. For example, he 
would set up a live pickup of the U.S. 
Navy Band or the Washington National 
Symphony in Constitution Hall in 
Washington, personally pay for 15,000- · 
Hertz equalized lines to his fabulous 
transmitter towering high above the 
Palisades at Alpine, New Jersey. Those 
of us "in the know" received the broad­
casts on an REL tuner (the Rolls-Royce 
of tuners in those days) and we had 
special "black boxes" which enabled 
us to use a 50 Watt Mclntoshamplifier 
as a recorciing amplifier in conjunction 
with our Magnecord or Ampex tape 
recorders for "off-the-air" recording. 
The high quality of these recordings 
made people flip! In terms of wide 
frequency response and signal-to-noise 
ratio they were miles ahead of most 
other types of recording. Of course 
the best sound was to be realized by 
listening to the broadcasts directly, 
because the signal-to-noise ratio was 
superior to what we could obtain from 
the tape recorders of that time. 

In the ensuing years, even the regular 
commercial mono FM transmissions 
were blessed with a good signal-to­
noise ratio, and the medium, along with 
much audiophile "off-the-air" record­
ing, flourished. With the advent of 

Model 320 
Dolby noise reduction processor. 

BERT WHYTE 

FM stereo multiplex, one could not 
deny the obvious attractions of stereo, 
but the price we had to pay for it was 
in terms of greatly degraded signal-to­
noise ratio. It is sad to note, in retro­
spect, that had the FCC chosen the 
Crosby system of stereo multiplexing 
instead of the G .E./Zenith system, we 
would now be enjoying our stereo FM 
with an approximate 16 dB better signal­
to-noise ratio ... and that is a helluva 
lot of decibels! 

To compound the problem, the G.E./ 
Zenith system permitted the use of a 
second subcarrier based at 67 kHz, to 
broadcast music to stores, restaurants, 
etc. While regular stereo tuners do not 
receive this extra channel, it has been 
noted that if a tuner has inefficient low 
pass filtering between the detector out­
put and the stereo multiplex decoder in­
put, interference between the sfereo sub­
carrier and the "storecasting" informa­
tion will result as a kind of high fre­
quency "chatter." As a result of the 
noise problems of stereo FM and the 
gradual deterioration of the quality of 
programming of many FM stations, 
most of the advanced audiophiles and 
audio professionals that I know do 
very little listening to stereo FM, and 
when they do, it is merely for back­
ground music. As for their recording 
"off-the-air," this is a practically non­
existent activity. Even the more casual, 
less discriminating listener is aware of 
the noise problems, and those who are 
somewhat more knowledgeable are 
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aware that the noise is a limiting factor 
in the size of the area the transmitter 
can cover with so-called "satisfactory 
reception." In sum, as long as we have 
stereo FM with poor signal-to-noise 
ratio, the potential of this medium for 
really high quality sound will never be 
realized. It is obvious that at this stage 
we cannot change from the G.E./Zenith 
system to another with superior noise 
characteristics. So are we doomed to 
live with this millstone of noise around 
our necks? Happily, the answer is . . . no! 

Not too surprisingly, our rescuer is 
Dr. Ray Dolby and his noise reduction 
system. On March 24th in New York, 
the hi-fi _press were given a "closed 
circuit" demonstration of a stereo 
FM transmission utilizing the Dolby B 
Type noise reduction The 
following day in Chicago, before the 
assembled members of the National 
Association of FM Broadcasters, the 
demonstration was repeated. In each 
instance there was very favorable 
reaction to the idea and a lot of excite­
ment was generated. The use of the 
Dolby B Type noise reduction system in 
.stereo FM broadcasting stems from the 
fact that many of the parameters of 
magnetic recording are similar to those 
of FM transmission. Reduced to the 
most basic terms, signals are boosted 
10 d.B by a Dolby 320 B-Type noise 
reduction unit before transmission, and 
then attenuated 10 dB in the listener's 
home, through a typical Dolby B-Type 
unit such as the Advent 100 or 101. The 
net result is of course, a 10 dB improve­
ment in the signal-to-noise ratio of the 
FM transmission. As we shall see, this 
improvement in noise figures has 
numerous ramifications for both the 
listener and the broadcaster. 

As you know by this time, the Dolby 
System worksonly on low-level signals 
with thresholds as low as minus 40 dB. 
Using the masking effect of the ear, 
high level signals are left essentially 
unchanged and pass right through the 
Dolby unit. In the Dolby B-Type system 
is one band, instead of the four in the 
professional A301 unit, and this band 
operates on the high frequency portion 
of the spectrum, which we hear as hiss. 
Because the high level characteristics are 
unchanged, no precautions are necessary 
to allow for the high frequency pre­
emphasis techniques used in FM trans­
mission. At a 25 per cent modulation 
level the transmit output is still less than 
plus 1 dB at 15kHz referred to 400Hz, 
thus meeting FCC specifications for · 
transmitter frequency response. The 
compatibility aspects are the same as 
applied to Dolbyized cassettes. In 
other words, if a listener is not equipped 
with a B-Type unit for noise reduction, 
he will hear the FM signals as slightly 
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"brighter" than usual. In many instances 
with less expensive FM receivers . . . 
most certainly with "table model" sets, 
the added brightness may be preferred. 
With higher quality receivers, a slight 
reduction of high frequency response, 
using the treble control, will suffice 
to control brightness. As the Dolby 
engineers point out . . . in areas of low 
field strength, undecoded B-Type broad­
casts give increased intelligibility, since 
low level information is raised above 
receiver noise. 

The Dolby people are now using the 
terminology of "coding" for the boost 
function, and "decoding" for the 
attenuate function in noise reduction. 
As in magnetic recording with the 
Dolby B-Type unit, Dolbyized FM 
broadcasting requires calibration be­
tween the encoder at the transmitter 
and decoder in the home. Because of 
the similaritiq between FM broad­
casting and magnetic tape recording, 
the Dolby B-Type tape reference 
standards can be used for calibration. 
You may recall that the "Dolby Level" 
is the same as the Ampex level of 18.5 
mM* lmm for open reel recordings. The 
Dolby engineers are recommending that 
a Dolby Level of 50 percent modulation 
be adopted for FM transmissions. In 
practice, a station would transmit a 
short tone (400Hz) at this level which 
would enable listeners to adjust the 
calibration control on their Dolby units 
for proper decoding. That is really all 
there is to the business of setting up for 
reception of Dolbyized FM in the home. 

As to hardware ... the present Advent 
B-Type units will work equally as well 
with the FM as they do with magnetic 
recording. Dolby has signed agree­
ments with four manufacturers in Japan, 
among them Kenwood and Hitachi, for 
incorporating B-Type -circuitry in re­
ceivers. There are also going to be new 
models of the "black box" type which 
can be used with cassette, open reel or 
FM. You can look for a playback only 
B-Type unit, incorporating 19 and 38 
kHz filters for use with Dolbyized FM. 
Such units may sell for as little as $50 to 
$60 at the consumer level. These units 
may be quite significant because you 
can use a standard tape machine to re­
cord Dolby FM "off-the-air," and then 
decode or ·restore the signals for the 
noise reduction through these playback 
only units. As for the transmission' end, 
the same Dolby 320 noise reduction 
unit that is used to produce B-Type 
tape masters, can be used with equal 
facility to encode broadcasts. · 

What can a 10 dB reduction in noise 
do for the listener? Dolby tests show that 
SIN relative to 40 percent modulation 
at a field strength of 1 millivolt for 
example, is better than -72 dB. At a 

field strength of only 100 microvolts the 
SIN is -60 dB. For listeners in the "close­
in" areas this means FM reception with 
inaudible hiss. The noise reduction 
means that the power of a 50,000 watt 
ERP station is in effect increased to 
500,000 watts. A tuner of 10 microvolts 
sensitivity for 20 dB of quieting, will 
achieve that quieting at 3 microvolts. 
Listeners who are now located in what 
are called "fringe areas," with marginally 
acceptable reception, would enjoy better 
reception by a factor of 3. For the sta­
tion, the 10 dB of noise reduction means 
an extention of area coverage three 
times greater than formerly possible. 
This means increased revenues for the 
station since they can deliver more 
listeners to their advertisers. The noise 
reduction can be equated in other ways 
... simpler antenna systems for example, 
or a reduction in transmitter power. 

Okay, let us assume we will have 
Dolbyized FM broadcasts. The first 
thing that. comes to mind is that now we 
have the somewhat ironic situation 
wherein the SIN of the transmission is 
far quieter than the program material. 

. This suggests that since we have this 
fabulous SIN, it is time for a concerted 
drive to get our symphony orchestras on 
the air for live broadcasts. It is time for 
the Metropolitan Opera people to give 
up on their long time ban on. stereo 
broadcasting. A great step in the direc­
tion toward superior program material 
is a joint undertaking between Dolby 
and London/Decca which will make 
available to FM stations a package of 
recent Decca master Dolby A-Type tape 
recordings. The cost of these is expected 
to be quite nominal. These master tapes 
broadcast and received using the Dolby 
B system will give listeners super quality 
sound impossible to achieve at present. 
Presumably other recording companies 
would follow suit in this manner and 
we could look for a general upgrading 
of program material. 

When will Dolbyized FM come into 
being? Stations could actually be using 
this system by the time you read this. 
There are really no barriers involved. 
The hardware for transmitting and re­
ceiving is not a factor. Probably the 
more venturesome stations like those 
who are now transmitting the EV four­
channel stuff would be the first to take 
the plunge. Just think . . . Dolbyized 
four-channel stereo FM transmissions! 
Gadzooks! I can hardly wait! 

There was an accidental transposition 
of words in my April column. The 
sentence should properly have read, 
"This gives a value of time delay on the 
order of 25 milliseconds and the output 
is feeding information direct to the rear 
channels." If. 
*milliMaxwells 
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Altec 
introduces the first 

low-cost, professional 
l<EALTIME 

This all-new Altec Real Time Audio Analyzer is designed for use in acoustical 
measurement work. o It's the Altec 8050A. o Engineered to the highest quality stan­
dards. o Priced to fit your budget. o And sold only by selected Altec Acousta-Voic­
ing Sound Contractors. o Write for delivery information on the new Altec 8050A. 

Here are some important specifications. 
Frequency range: 40Hz to 16kHz in 27 
contiguous 1/3 octave bands. 
Dynamic range : (3.16 mV to 3.16 V rms) 
Display range: 20 dB on self contained 1 W' 
high by 2W' wide cathode ray tube screen. 
Continuously adjustable by means of a front 
panel control. 
Detection Mode: RMS SLOW or RMS FAST 
The dynamic characteristics are in 
accordance with IEC 179. 
Detector accuracy: For tone burst signals 
with crest factors of less than or equal to 

3: ± 0.5 dB with respect to the steady sine 
wave indication. For Gaussian random noise 
± 0.2 dB with respect to steady sine wave 
indication. · 
Input: Input impedance is 100 kilohms. For 
steady sine wave signals the preamplifier 
will accept levels up to 30 dB above full 
scale indication. 
Scanning: Internal scan covers the 27 
channels in approx. 30 ms. 
Dimensions: 163,4" wide, 5" high, 11" deep. 
Weight: 18.7 lbs. 

,@lUI 
A QUALI TY COMPANY OF LTV LING ALTEC. INC 

Mail this coupon for complete engineering data. 
r- ----- , ·---.--- ----------

To: Altec 1 
1515 S. Manchester Ave., Anaheim, CA 92803 1 

D Please send me complete information- : 
including a spec ification data sheet-on 1 
the new Altec 8050A Real Time Audio I 

I 
I 
I 
I 

Analyzer. 
D Also, send me the name of the nearest 

Altec Acousta-Voicing Sound Contractor 
where I can see the new 8050A in action. 

name 

company affi liation 

address 

city 

The world's•largest exclusive manufacturer of sound equipment: stereo components & speaker systems. complete public ad- 1 state zip dress systems, broadcast & recording equipment, musical entertainment equipment, telephone products, and intercom systems. L- -- - ----------------------
Check No. 13 on Reader Service 



AKAI offers amplifiers and speakers 
of uncompromising standards .. . up to 
the latest 4-channel system . If you're 
planning a high performance audio 
system, it'll be worth more than your 
time to look into AKAI's amplifiers and 
speakers designed for audiophiles . 

The AA-6100 Solid State 4-Chan­
nel System Pre-Main Amplifier is 
designed to match and enhance the 
high performance of 4-channel stereo 
tape decks . Moreover, it's designed 
for complete compatibility with 2-
channel stereo as well . 

AKAI's high performance AA-8500 
Solid State AM/FM Multiplex Stereo 
Tuner Amplifier has a total musie 
power of 240W and incorporates a field 
effect transistor and integrated circuits 
to assure high FM tuner performance . 
Use of multichannel amplifiers is 
possible. Frequency response is 20 to 
50,000Hz ( -3dB) and S/N ratio is 
better than 80dB (Aux .) . 

The AA-6600 and AA-6300 Solid 
State AM/FM Multiplex Stereo 
Tuner Amplifiers are also designed 
for versatility and extra-sensitivity to 
produce the strength and delicacy 
of every pitch of sound when con­
nected with your high quality· audio 
equipment 

AKAI's hi-fi stereo speaker systems. 
starting off with the SW-170A 5-way, 
6-speaker system with a 1 p" linear 
travel piston edge woofer, are de­
signed to fit different situations and 
appeal to different tastes . There's an 
AKAI speaker system for any need . 
Listen to our speaker systems at any of 
our authorized dealers . You'll quickly 
notice the difference. Or write for free 
literature . 

Check No. 15 on Reader Service Card 

I'm interested in AKAI's new stereo componeflt 
systems. Please send me free literature. A. 6 

Name, ____________ _ 

Title. ____________ 

Address, ________ 

Phone, ____________ _ 

City· ____________ _ 

State·_--=-_______ Zip. __ _ 

AKAI 
World Renowned For Sight & Sound 

AKAI AMERICA, LTD. 
2139 East Del Amo Boulevard/Compton. 
Cal1forn1a 90220 (213) 537-3880 

Manufacturer 

AKAI ELECTRIC CO., LTD. 
P.O. Box 2 1. Tokyo lnternat•onal Airport, Japan 



HANDLE 
WITHOUT 
CARE! 

ADC's no compromise answer to the 
speaker space problem -an ultra 
compact system carefully created by 
hand.Only 1 P/a x 7% x 8%, the ADC 404 
can be easily positioned in any room to 
achieve maximum performance. And 
this pint-sized perfectionist looks 
as good as it sounds. 

The 404 shares the same uncompro­
mising standards common to all 
ADC speaker systems-to provide 
the highest possible sonic accuracy 
for its size. 

So, if you're looking for a true high 
fidelity speaker system that sounds 
bigger than it is with a reasonable price 
tag, listen to the 404 and see how 
good things come in small packages. 

SPECIFICATIONS 

Type ... Bookshelf 
Cabinet . .. Oiled Walnut 
Dimensions .. ."11 7/s" H x 73;4" W 
X 81/4" D 
Frequency ... 45 to 20,000 cps ± 3 db 
Response . . . Measured in average 
listening room 
Speakers (2) ... Special high compli­
ance 6" linear-travel piston cone 
woofer. Hi-Flux, Mylar dome tweeter 
with wide dispersion 
Nominal Impedance . .. 8 ohms 
Power Requirements . .. 6 watts mini-
mum to 50 watts maximum · 
Price . . . $55.00 suggested resale 

Write for details about other 
ADC speaker systems. From $75-$325. 

AUDIO FOR 
AUDIOPHI LES 

Check No. 16 on Reader Service Card 

Dear Editor, 
B UCH A RE S T INSTITU T E 
veni, vidi, cucurri dial · 212-911 

TRANSPET RESEARCH DEPARTMENT 

Dear Sir: 
Regarding the article appearing in the 

April issue of your magazine, I would 
like to point out that the device under 
discussion was merely an early proto­
type of an improved transpet device. 
The new device is completely solid-state 
with a design configuration similar to 
the MOS-FET semiconductor, thereby 
eliminating the krypton gas atmosphere. 
One of the problems of the early proto­
type was the lack of portability due to 
the antenna required for its operation. 
The new device incorporates the rhodium 
directly into the case of the unit eliminat­
ing the need for an antenna. Secondly, 
instead of attempting to dissipate the 
heat created during operation, the heat 
is harnessed through internal thermo­
couples to provide additiop.al energy for 
the unit. 

The American agent is Mr. Thomas 
B. Hayes of Teaneck, N.J. · 

H. Cramfosedi 
Asst. to Dr. I Lirpa 

We are pleased to hear about the timely 
modifications to the transpet device. We 
understand that a consumer organization 
had one of the original models for test 
and one of the engineers had the mis­
fortune to drop the device which, of 
course, shattered. It was some time after 
that it was noted that krypton gas, in the 
presence of air and the catalyst rhodium, 
acts as a powerful aphrodisiac. The con­
sequences were disastrous, and Dr. Lirpa 
is being sued by the organization for an 
astronomical sum.-Ed. 

Disc-ordant Rock 

Dear Sir: 
I found one of Mr. Coane's state­

ments in his letter in your January issue 
rather questionable. He said (concern­
ing rock music), "off-center pressings 
don't hurt the sound of music that is 
purposely distorted before recording." 

In the first place, basic alternating 
current theory tells one that "frequency 
modulation, produced by off-center 
discs, is entirely different from ampli­
tude distortion. Whether or not rock 
music is affected by variations in pitch 
(I claim all music is) has nothing to do 
with its distortion content. 

Secondly, it is only electric guita,rs 
whose waveform is distorted. The re­
maining vocals, percussion, and acoustic 
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guitars require high fidelity equipment 
for realistic reproduction. 

I am continually irritated by implica­
tions that rock music is not worthy of 
high fidelity reproduction. I realize that 
rock music cannot equal the frequency 
or dynamic range of classical music, but 
this is characteristic of rock in general, 
not just of modern groups. Most rock 
albums do sound significantly more 
realistic when reproduced by high 
fidelity equipment. 

Jon Warden 
Ames, Iowa 

Calling All Skunks 

Dear Sir: 
Your magazine continues to print 

opinions contrary to fact. 
For one who has resolved not to 

continue a squirting contest with a skunk, 
it takes a lot of goading to cause him 
to rise to further combat. 

"Hollowness" in a loudspeaker output 
is due simply to the amplitude response 
curve shape, in the form of a "hump" 
in the mid frequencies from about 400 
to 2000 Hz. Modulation distortion does 
not play any part in this effect as far 
as I know. · 

There is some doubt being expressed 
as to the existence of modulation dis­
tortion. Let the doubters take 2 oscil­

and to be absolutely "pure," use 
2 separate power amplifiers, and radiate 
those 2 frequencies from the same dia­
phragm. If a single diaphragm radiates 
50 and 500, and the sound levels are 
brought up to "realistic" levels-say 
100 dB at two feet, you will hear the 
upper frequency flutter. This is a 
combination of frequency modulation 
distortion (FMD) and amplitude modu­
lation distortion (AMD). In our 
measurements we frequently find AMD 
exceeds FMD by as much as 10 dB. 

And if there is any question about 
"realistic" sound levels, take a sound 
level meter to a concert. If a symphony 
orchestra produces a full ffff, the needle 
will go to 105 and you can add at least 
5 dB to that for peaks that the needle 
can't follow. 

I have braved the uncomplimentary 
stares of nearby listeners as I opened 
up the sound level meter, but I got the 
numbers. Just like Massa says, it takes 
about 114 dB_ for the peaks of "realistic 
reproduction of music." 

Paul W. Klipsch 
Klipsch & Assoc., Inc. 
Hope, Ark. 

Would any skunks care to reply?-Ed. 
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A working musician 
talks aboUt the 
VM professionals. 
Bonnie Herman is back up talent on R·amsey Lewis' 
new a lbum, just finished the new album "Green Light 
Sunday'' for RCA and the music track for a new Holly­
wood film. She's featured on radio and TV commer­
cials for a dozen major advertisers. 

"Is it running? I can't hear it." 
The click!whir!clatter! of changer mechanism 

and falling records is now a thing of the past. Our new 
automatic turntable is triggered by a silent photo 
electric cell. Also, a muting switch silences the signal 
during changes. But most remarkable of all, ours 
doesn't drop records when it changes them. It lowers 
them, slowly and gently, onto a motionless turntable.· 
"Master tape quality. That's okay!" 

Granted, she was listening through the receiver 
and speakers in our Professional Series. Still, turn­
table distortion would have been all the more evident. 
And there is none, none you can hear. 

That's because our tone arm has counterbalanc­
ing, anti-skate system and accommodates all the ultra­
sensitive new cartridges and tracks with the lightest 
of them. But it also has something more. A critical 
extra length which makes tracking error indiscernible. 

The VM Professional1555: Two synchronous motors-24-pole 
for turntable, one for changer mechanism. Belt driven, completely 
i solated, low mass, dynamically balanced turntable. Gentle lowering 
spindle. Automatic record size sensor system. Photo cell cycle-change 
sensor eliminates side pressure and trip noise. Piston-damped 2-way 
cue control. 91j2" tone arm (from pivot to stylus) ; the longest on any 
automatic turntable. Piano-key control center isolated from turntable 
and pick-up arm. Quick-change, plug-in housing accepts any 
standard magnetic cartridge. Rumble : - 52 db (CBS weighting). 
Comes complete with Shure magnetic cartridge and attractive 
walnut base with dust cover. 

Check No. 17 on Reader Service Card 
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"That note would have given you away." 
It was a long sustained tone that lets every im­

perfection in the turntable come through. But there 
was no Wow, no Flutter, no Rumble. Pitch was perfect. 

One reason is the precision 24 pole synchronous 
motor we chose especially to power the turntable. 
Another is the second synchronous motor only for the 
changer. Each is completely isolated, the only link with 
the shock mounted turntable is the soft, flexible drive 
belt. How else can you get near-silent specs like ours? 

If the Professionals can please musicians, record­
ing studio engineers, and sound technicians, people 
who make a living making great sound, we're confident 
it can make you very happy, too. If you would like all 
the facts and figures, write: Professional Series, Dept. 
74, P .O. Box 1247, Benton Harbor, Michigan 49022. 
Made in Benton Harbor, Michigan, by 

VM CORPORATION 
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Editor's Review, _____ __ 
T HE FEDERAL Trade Commission has been 

holding Public Hearings in connection w_ith 
the new proposed trade regulations concerning 
amplifiers. Or, to be strictly corre_ct, Power Output 
of Amplifiers for Home Entertmnment Products. 
The EIA statement was read by W. E. Boss (V.P. of 
Sylvania), who said, ''The difficulties involved 
made mote complex by the fact that we are selhng 
to two greatly different groups." He went on to say 
that "one group has very little technical kn<:>wledge 
and the other is very much concerned With per­
formance details .... The new EIA standard, RS 
234C was devised to eliminate confusion and de­

in advertising." The salient features of.this 
standard are: A) Removal of power 
specifications, and B) Non-disclosure of distortwn 
measurements unless they are above five per c.ent. 
It was emphasized that all the band"':Idth 
and distortion figures could be quoted.If s? desued. 
It was claimed that the first proposal will discourage 
a frequency "numbers game" and the second was 
based on the premise that "many of our customers 
can perceive little difference in sound quality when 
the distortion is reduced from five per cent to one 
per cent." Both these propositions were challenged 
by Walter Goodman, representing the IHF; Morley 
Kahn, Dynaco, and Harold Weinstein, Lafayette. 
Statements agreeing with the original Federal Trade 
Commission's proposals were sent in by KLH, AR, 

·and others. The EIA ·specifications are supported 
by Sylvania, RCA, Magnavox, GE, Fisher, 
Motorola, Admiral, et al. The heanngs have now 
finished, and it is anybody's guess what the out­
come will be. It was noted with some amusement 
that the Federal attorney thought the EIA specifi­
cations could mean, in some respects, that a poor 
amplifier could receive the same rating as a good 
one! The remark was not seriously contested. . . . 
One interesting point did emerge- all parties agreed 
that the rms power figure is preferable to a Music 
Power or 1 dB rating. And so we make progress .... 

Big news recently is the 
Dolby system for FM 
broadcasting stations. As it 
can increase coverage, and 
thereby step up advertising 
revenue, its adoption by 
most stations is a foregone 
conclusion and Ray Dolby 
must be well on the way to 
being a hi-fi millionaire! 
Details on the system-

which does indeed radically improve signal-to­
noise_:will be found in Bert Whyte's "Behind the 
Scenes" article on page 10. · 
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Events 

Members -of the Beverly Hills "CTL Forum on 
Audio," a group of college students interested 
electronics, music, and professional recording, will 
hold a three-part forum on June 20 at 8:00p.m. at 
the J ans Restaurant, 4202 Beverly Hills Blvd., Los 
Angeles: Calif. Representatives from the profes­
sional field will hold a discussion on the state of the 
art of equipment used in Hollywood studios and 
demonstrations will be made. 

Brigham Young University is holding 
annual audio and recording seminar-which Will 
include a quadraphonic recording session with Stan 
Kenton's band. The seminar will be held from 
August 9th to the 13th. Details frorri. A. Sigman, 
Room 242, HRCB, Brigham Young Univ., Provo, 
Utah 84601. 

The Vermont Orchestral Institute will have a 
special session on the campus of Windham 
from June 27 through August 7. Lectures, 
grams, and demonstrations will be given by well­
known artists, authors, and composers, and there 
will be a special symposium ori the state of music 
and the arts. Complete information can be had from 
the Secretary, Vermont Orchestral Society, Wind-
ham College, Putney, Vermont 05346. · 

Humor in Translation 

From a Japariese trade magazine, recor? 
player dislike the oscillation from the outside. This 
is because tracing oscillation of extreme narrow gap 
with a tapering needle, it must not uy a me:e 
thing except oscillation. As a ve.ry big evil l:'Y this, 
there is a bad influence causmg a howhng on 
account of that sounds out of speakers conduct on a 
record player and they are picked up by a 
point. Generally, speaking, from the. 
point and from the meanings of heanng the nght 
and left tones control sections had better be near 
at hand. But in doing so a record player is put in 
the place where it ·is apt to rec.ei':'e t?e . sound 
pressure frorri both speakers, so It IS difficult to 
take measure to this problem. 

"As a howling countermeasure, it is effective _to 
equip record player :Vith .an audio on Its 
bottom ... fot the listening room, It IS Important 
that the reflected sounds and absorbed sounds are 
kept well in condition." Especially for those people 
with a Bose system, I suppose. But, on the other 
hand, how many Americans know any 
apart from their own? The Japanese wnter has 
certainly tried to "take measure to the problem." 

G.WT. 
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I he 

What g,ood is a cartrid-ge that 
tracks at 3/4 of a gram but delivers 
l:ess tha:n 3/4 of the mu.sic? 

Great. For track.ing-but not for To provide. great 
sound, a cart,ridge should be able to fl'!USlC 
power especially at hJgher fre,quencJes. Like Ptckenng XV-15 
cartridges do. Because our XV-15's give you, 
power, you enjoy complete instrumental '.n those 
critical ranges as well as thr'?ughou! the enttre audto spectrum. 

And Pickering XV-15 cartndges gwe you two other extra 
features. The exclusive DustaMatlc brush that re-9ord 
grooves. Plus a Dynamic CoupHng Factor (DCF) rattng system 
that helps you select the right XV-15 model for your record 
player. . . . . . . . . . p· k · Improve your htgh ftdehty mus1c system w1th a .'c enng 
XV-15 cartridge-pr!ced from $29:95 $65.00. Wnte for free. 
catalog and DCF ratmg chart to P1cker1ng & Co., 101 Sunnyside 
Blvd., Plainview, New York 11803. 

"The 1 OOo/o Music Power Cartridge for ttlose who can I hear J the difference." 
Check No. 19 on Reader Service Card 



Hi-Fi 
Outdoors 

W ITH ALL FORMS of leisure 
activity moving from indoors 
to outdoors with the coming 

of warm weather, it is quite natural to 
consider the transposition of your stereo 
system from living room or den to patio 
or back yard. Happily, the nature ·of 
component systems is such that to enjoy 
"?utdoor concerts" you need only pro­
vtde yourself with a pair of properly 
placed (and properly designed) loud­
speaker systems-the electronics can 
(and should) stay "at home." Even this 
minimal effort or addition, however, 
seems beyond the typical audiophile­
as . evidenced by the fact that very few 

systems of high quality are 
avmlable for outdoor use. This is 
probably a "chicken and egg" situation 
- since little demand has been shown for 
this type of product, few manufacturers 
are willing to invest in new tools and 
designs for "outdoor" high fidelity 
speaker systems. 

Of course, there is no reason that for­
bids the moving of your "indoor" 
speakers to an outdoor location each 
time you want to enjoy open air listen­
ing, but since such speaker systems are 
not built to withstand rainstorms, high 
humidity and the other hazards of "out-

. door living," this means carting them 
back and forth every time you want to 
enjoy outdoor sound. Uneven absorption 
of moisture by a paper speaker cone 

- will often distort the cone sufficiently to 
cause a rubbing voice coil. Normally, 
gaps between voice coil structure and 
its surrounding magnet assembly are 
measured in thousandths of an inch 
and any alteration of the careful 
centering of the voice coil will , at very 
least, cause distortion. In extreme cases 
the resulting rubbing voice coil wili 
render the speaker useless. While there 
is no reason why, having installed the 
necessary runs of speaker cables, you 
cannot move your existing speaker sys­
tems outdoors each time you wish to 
listen to them and then return them to 

interior location after the listening 
sessiOn, such a chore would discourage 
most people since today's high fidelity 
speaker enclosures are not "light­
weights." 

There are acoustic phenomena as­
sociated with outdoor listening which 
would discourage the use of "room" 
speakers outdoors as well. For one 
thing, outdoor listening involves al­
most the total elimination of reverbera­
tion and its contribution of sonic energy. 
There are no walls to "bounce" some 
of the sound energy back to you, and all 

directlY: radiated sound is quickly 
d1ss1pated m every direction, leaving 
but a fraction of the produced acoustic 
energy available for you to hear. This 
fact would tend to preclude the use of 
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"low efficiency" speaker systems. In 
instances where 20 watts per channel 
of amplifier power is enough to drive 
a low efficiency speaker system to "con­
cert hall" levels indoors, the same speak­
er system might require 50 or even 100 
watts of power (assuming the voice coil 
could handle that amount of power 
without burning up) to . produce the 
outdoor sonic equivalent. Since you're 
not likely to replace the amplifier in 
your system for the sake of outdoor 
listening, the logical approach is to 
consider the purchase of a speaker sys­
tem which is both high in efficiency and 
designed specifically for permanent 
outdoor installation. 

Frazier FS-1 K 

Wiring your speaker lines for out­
door speaker installation involves con­
siderations which are quite different 
from the almost casual use of "zip cord" 
or lamp wire for indoor speaker installa­
tion. Before making a permanent cable 
run, therefore, let's consider another 
acoustic phenomenon associated with 
outdoor listening. Normally, · stereo 
separation is optimized in an indoor 
listening area by spacing the speakers 
between eight and 14 feet apart in typical 
rooms. The pair of speakers are usually 
located against a wall which becomes 
your imaginary "stage" or proscenium 
arch. In the case of outdoor installa­
tions, we have found that overly wide 
spacing between stereo speaker pairs 
is not desirable. Even when sitting at 
distances of up to twenty feet from the 
sound source, about eight feet of speaker 
separation is all that was required. In­
creased separation byond this included 
angle resulted not only in a so-called 
"hole in the middle" effect, but in what 
sounded like two independent program 
sources, rather than a "wall of sound." 
Undoubtedly, the lack of a back-up wall 
and other reverberatory surfaces ac­
counts for this difference. In any event, 
auditioning the stereo separation effects 
before running the permanent cables is 
a good idea and lengths of ordinary 
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lamp cord can be used for this purpose. 
For the final installation, different 
s0rts of weather resistant cable will have 
to be used. 

Proper Wiring 
While "zip cord" is satisfactory for 

short, indoor runs to loudspeaker sys­
tems, it is not adequate for outd'oor use 
for at least two reasons. Usually, this 
type of wire is insulated with neoprene 
or some other rubber-like compound 
which becomes brittle and will crack 
with extremely cold temperature or 
high moisture conditions. In addition, 
most "zip cord" contains two conductors, 
each of which is of # 20 or # 18 gauge 
stranded wire. If power loss is to be 
kept at a minimum, such wires are good 
for only about a 20-foot run between 
amplifier output terminals and speaker 
terminals. Remember, a 20-foot run of 
speaker cable really means 40 feet of 
current-carrying wire-20 "going" to 
the speaker and 20 "returning." 

More rugged, two-conductor cable, 
such as Belden #8471 for example, has 
been found to be ideal for outdoor 
speaker wiring. This particular cable 
consists of two # 16 gauge conductors, 
each vinyl-jacketed, plus a chrome 
colored vinyl overall jacket which sur­
rounds both conductors. It has been 
suggested by some that 300- or 75-ohm 
coaxial lead, such as that used for FM 
or TV antenna lead-in cable, might 

make a good speaker cable, since it is 
certainly weatherproof. Unfortunately, 
the gauge of such cables is usually only 
#20 or even less. It is therefore not 
suitable for carrying the high currents 
associated with power amplifiers. 

Unless you can afford to properly 
bury the chosen cable by passing it 
through suitable non-corroding lead or 
copper tubing, it is best to run your 
speaker lines overhead, high above the 
ground as inconspicuously as possible. 
It is all right to run both dual-con­
ductor cables of a stereo pair together, 
physically, even twisting them together 

for extra strength, since the low im­
pedance of the circuit will not permit 
occurrence of significant cross-talk 
between channels. Direct runs from 
amplifier to speaker systems will be 
satisfactory for distances up to about 
50 or 60 feet. At a distance of 60 feet, 
the total wire run, as noted, is really 120 
feet per channel. The resistance of # 16 
gauge wire over such a length is ap­
proximately 0.5 ohms. When feeding 
25 watts of power to an 8-ohm loud­
speaker, the current flow through the 
speaker voice coil will be approximately 
1.76 amperes (I = v W /R, where I is 
current in amperes, W is power in watts 
and R is resistance in ohms). This same 
1.76 amperes, flowing through the 0.5 
ohms of resistance, will dissipate ap­
proximately 1.55 watts in the cable 
itself (W = 12R, where W is power in 
watts, I is current in amperes and R is 
the resistance of the cable.) This repre­
sents a fairly high percentage of total 
power developed by the amplifier and 
so, for greater distances than 60 feet or 
for multiple system installations such as 
might be required to service an extensive 
lawn area, the use of the "70.7 volt 
constant voltage system" shoulq be con­
sidered. This system is quite popular in 
public address system installation but 
may be unfamiliar to high fidelity equip­
ment users, so we will describe its prin­
ciples briefly. 
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1:7 TURNS RATIO 

POWER 
AMPLIFIER 

"70.7 VOLTS" TO LONG-RUN 
SPEAKER CABLES 

Fig. 1-A "70.7 volt line" audio matching transformer permits low-loss transmission 
of audio power over long cable lengths. 

Constant Voltage Technique 
Just about every good high fidelity 

power amplifier on the market today 
(be it tube type or solid state) employs 
a great deal of negative feedback from 
the output back to an earlier low-level 
amplifying stage. While the primary 

Univers ity MLC 

purpose of such feedback is to lower 
overall harmDnic distortion, the applica­
tion of such a large amount of feedback 
results in an amplifier whose output 
terminals look like a "constant voltage" 
source. This does not mean that the 
audio voltage appearing at the output 
terminals is independent of input audio 
voltage, of course. What it does mean is 
that with . a given input voltage (the 
audio signal from the program source), 
the voltage at the output terminals will 
remain essentially constant over a wide 
range of output load impedances) ranging 
all the way from open-circuit to perhaps 
4 ohms or less. Using techniques similar 
to those used by power companies to 
distribute electrical energy, audio 
engineers have developed a technique 
whereby the audio output of any am­
plifier is arbitrarily stepped up to 70.7 
volts rms by means of a step-up trans­
former. This 70.7 volt figure applies 
regardless of the power rating of the 
amplifier, as you will see shortly. As 
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an example, suppose we are dealing with 
an amplifier that has a power capability 
of 25 watts when driving a 4-ohm load. 
The voltage across that load must be 
10 volts rms, since power output (W) 
equals the square of the voltage ( 100) 
divided by the load impedance (4 ohms). 
To use the "70.7 volt distribution" sys­
tem, a transformer would be connected · 
at the output which would have a turns 
ratio of approximately 7:1, as shown in 
Fig. 1. At full power output, then, the 
voltage appearing at the secondary of 
the transformer will be the required 
70.7 volts. Now, to develop 25 watts of 
power when the voltage is 70.7 volts 
requires only about 0.35 amperes of 
current (I = W /E) as opposed to the 
1.76 amperes required in the previous 
example. In that example, then, had 
we used the "70.7 volt" system, the 

E-V Musicaster 1 A 

power drop along the 60-foot speaker 
cable having a total "loop" resistance 
of 0.5 ohms would be only 0.016 watts 
compared with the 1.55 watts dissipated 
in the speaker i1nes in the previous 
example. 

While it is easier to think of the sys­
tem as a voltage step-up approach, the 
fact is that the transformers used in the 

system change the output impedance as 
well and so, at the end of the line a 
step-down transformer must be used to 
match the voice coil of the loudspeaker. 
These transformers, too, are labelled 
only in terms of power rather than 
impedance. They are equipped with 
multiple secondary taps to enable you 
to choose exactly the amount of maxi­
mum power you want fed to a given 
speaker (with 70.7 volts rms understood 
to be the maximum driving potential). 
In multiple speaker installations, the 
system becomes extremely simple to 
use. All speaker lines emanate from the 
secondary of the step-up transformer at 
the amplifier end of the system. At each 
speaker termination point, the converse 
step-down transformer is used and the 
power desired from each speaker is de­
termined merely by connecting the given 
speaker to the appropriately labelled 
secondary taps. An example of a 4-

Jensen HF-100 

speaker hook up using this system is 
shown in the diagram of Fig. 2. Note 
that the total power to all the speakers 
is set at 50 watts, the maximum power 
output capability of the amplifier in 
use. The system is completely analogous 
to electrical power distribution in your 
home, in that you can plug in many 
appliances in your various electrical 
outlets. The voltage available to each is 
the usual 110-120 volts a.c., but the 
power drawn by each will be determined 
by its impedance or resistance. The 
number of appliances is limited by the 
rating of your house fuse or circuit 
breaker (and the limits of the utility 
companies oflate), whereas the number 
of speakers you can use with a given 
system will still be limited by the power 
capability of your audio amplifier. 
Primary impedance of each speaker 
step-down transformer may be calculated 
from the formula Z = 5000 + P, where Z 

(Continued on page 24 ) 
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Thisiswhat people say when theyhear·the price of the Sony6200 

This is what people say when theyheartheSony6200 

The unusually high price of the new Sony 6200 receiver is a 
come-on. For once you know it, you can hardly resist the temp­
tation to hear it perform and justify its lofty price. And once you 
hear it perform, you'll have to own this superb component. 

The real joy of the 6200 lies in its performance. Balanced 
positive and negative power sup­
plies permit direct coupling all the 
way through to the speakers for 
unusual clarity. There is power to 
spare by whatever measure: 360 I H F 
watts into 4 ohms. 70+ 70 watts 

FM performance is equally distinguished. The FET front end 
raises the sensitivity to its theoretical limit (1.2 uV for 20 dB 
quieting; 1.8 uV I HF), while retaining the ability to handle strong 
local stations without overload and spurious response. Solid 
state i.f. filters ensure that the superb performance you hear to­

day you'll enjoy many years later. 

continuous power into 8 ohms with · 
both channels driven; a minimum of r t_ / 

However, the true revelation of the 
6200 is your own listening experi· 
ence and the "ah" of yo.ur reaction 
to it. For many that "ah" will prevail 
over the i'oh" engendered by its 
price. See it at your Sony dealer or 
write: Sony Corporation of America, 
47-47 Van Dam Street, Long Island 
City, NewYork 11101. 

60+60 at all frequencies from 20 .... _________ ..;._ ..... 
to 20,000 Hz. 

N SON"'D: 6200 St . Re • Check No. 23 on Reader Service Card . ew ... ® ereo ce1ver 



Fig. 2-Use of the 70.7 volt system to feed four speakers of different power levels. 

is impedance in ohms and P is power 
desired at a given speaker. Secondary 
impedance · should of course match 
speaker impedance. 

A suitable step-up transformer to 
use at the amplifier end might be Triad's 
model # S-44-Z; available from elec­
tronic parts distributors. It will work 
well with amplifiers having power out­
puts from about 10 to 50 watts per chan­
nel. For stereo applications, of course, 
one such transformer is needed for each 
channel. The 4, 8 or 16 ohms winding is 
connected to your speaker output 
terminals on the amplifier while the 
other winding feeds the long speaker 

Allee 829A 

lines. A suitable transformer for the 
far (speaker) ends of the lines might be 
Triad's Model #S-71-Z which has 
several taps enabling you to select the 
power output desired at each speaker 
location. Taps available on this particular 
transformer include 10 watts 5 watts 
2.5 watts and 1.25 watts. ' ' 

In using 70.7 volt matching trans­
formers for long-run, multiple speaker 
installations in outdoor stereo speaker 
systems, pay particular attention to 
phasing of stereo pairs of loudspeakers. 
It is fairly easy to inadvertently reverse 
phase of one speaker because of the 
presence of the matching transformers. 
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Just as with indoor phasing checks, 
listen to any of monophonic 
programming while you stand mid-way 
betwe,en a given outdoor speaker pair. 
Reverse connections to one of the 
speakers and choose that con.q.ection 
which results in the best overall bass 
response and the least "hole in the 
middle" effect. 

Jensen TXC-84 

Speaker Switching 

If your amplifier or receiver is 
equipped with a speaker selector switch 
and you plan to have only one pair of 
outdoor speakers you can use the remote 
speaker terminals of your amplifier for 

this outdoor pair and switch them on 
and off directly from the amplifier or 
receiver. In more complex installations, 
you may want to add external switching 
facilities. It is suggested that such 
switches (and for that matter, any "L­
pad" or "T-pad" level controls you 
might want to add) remain indoors, 
ahead of the long speaker lines. Few 
of the commercially available switches 
or level controls are weatherproofed 
for outdoor use. If you own solid state 
equipment, be sure that any switch you 
choose is of the "break-before-make" 
or non-shorting type to prevent even 
momentary short circuits across your 
speaker terminals while switching from 
one position to the next. One such non­
shorting switch we know of is available 
from Lafayette Radio as their catalog 
number 99E01745 and it is suitable for 
stereo use although it is limited to select­
ing only one of three possible pairs of 
speakers at a time. 

... 
Bozak B-1 OOOA Bard -

Available Outdoor Speakers 

In polling a rather long list of high 
fidelity loudspeaker system manu­
facturers, we were surprised at how few 
offer specific models for outdoor use. 
As with most indoor speaker systems, 
few really meaningful specifications are 
provided by the manufacturers other 
than a general statement as to frequency 
response range (without any ± dB 
"bounds"), power handling capacity, 
voice coil impedance and physical 
dimensions. 

Altec-Lansing, for example, offers 
their Model 829A "Patio" speaker sys­
tem which utilizes the Altec 755E wide 
range speaker capable of handling 20 
watts rms of audio power. The driver is 
housed in an impact-resistant molded 
cabinet which is basically an infinite 
baffle design. The impedance of this 
unit is 8 ohms and the frequency range 

(Continued on page 26 ) 
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SOURCE 

TUNER PHONO AUX-t AUX-2 SOURCE TAPE-2 

The TEAC Consort series: Tape-ability 
is its most important capability. 
This total-capability component system is designed ·first 
and foremost for tape, as if tape had just been invented. 
With it, TEAC launches a new age of magnetic recording 
and listening. 
Lead instrument of the TEAC Consort is the AS-201 
Integrated Amplifier-a complete tape-oriented audio 
control center. It permits simultaneous recording and 
monitoring on as many as three tape decks, from as 
many as five inputs: tuner, phono (hi & low) and 2 Aux. 
The AS-201 incorporates differential-type amplifier cir­
cuitry-originally designed for precision computer and 
data recorders- as well as FET pre-amp sections to 
achieve very low distortion characteristics, wide fre­
quency response (20-80,000 Hz +0.5 into 8 ohm load), 
S/N ratio of 70 db or more for phone inputs and 90 db 
or more for high level inputs and power output of 60W 
per Channel (rms) . into 4 ohm load with under 0.5% 
harmonic distortion at rated output. Other features 
include stepped tone controls, constant SIN volume 
controls, automatic protective muting-circuit and 
many other quality conveniences. 

Another major Consort instrument is the AT-201 
AM/FM Stereo Tuner- a spectacular performer 
for both primary and fringe-area reception . It 
utilizes FET FM inputs for selectivity of 70 db or 
better, capture ratio of less than 0.1 db and 
distortion of less than 0.3%. Other features 
include variable-level FM muting, two tuning 
meters and output-level control. 

Other fine instruments in the Consort Series include the 
AF-201 Multi-Channel Filter Unit for matching three-way 
speaker systems to any room acoustics, and the AE-201 
Stereo Power Amplifier (50 W/channel) for use in multi­
channel installations. Crowning touch to the TEAC 
Consorts is the AZ-201 Total Performance Indicator for 
real-time scope monitoring of FM and audio stereo sepa­
ration, phasing, balance and signal strength. Also avail­
able in the series is the LS-80M 3-way speaker system 
with a frequency response of 30-20,000 Hz. 

Step into a new era with the whole TEAC Consort Series. 
As the first step we invite you to write for a brochure of 
specs, graphs, and details. 

AE-201 
STEREO POWER 

AMPLIFIER 

AT-201 AM/FM STEREO TUNER 

A-1230 STEREO TAPE DECK 

TEAC Corporation of America, 2000 Colorado Avenue. Santa Monica. California 90404 Check No. 25 on Reader Service Card 



(Continued from page 24 ) 

is stated as being from 60 to 15,000 Hz. 
A chrome-plated adjustable stand is 
provided for free-standing installation 
or wall mounting. This system sells for 
$82.50. 

Bozak's Model B-1000 "Bard" system, 
another infinite baffle design, sells for 
$89.50 and features their speaker 
system which employs a metal diaphraglll 
with a neoprene coating. This unit tob 
has an impedance of' 8 ohms and claims 
a frequency response of from 50 to 
10,000 Hz. 

Electro-Voice, Inc. offers two out­
door units, the Sonocaster I at $22.95 
and theM usicaster IA at $70. The former 
llnit utilizes an 8" radax coaxial 
speaker in a molded housing while the 
latter system uses a 12" radax speaker. 
Both units will handle 30 watts of power 
and have an impedance of 8 ohms. Fre­
quency response is 70 to 13,000 Hz, 
according to the manufacturer. 

Utah Electronics offers an 8 inch 
speaker in a steel enclosure with baked 
enamel finish at $24.95. The Model 
HFOD-8 will handle 30 watts of peak 
power, has an impedance of 8 ohms and 
a frequency response range of from 
35 to 19,000 Hz, according to the manu­
facturer. 

University Sound has three outdoor 
models in their line. The Model MLC 
will handle up to 15 watts of music 
power and is a two-way system. The 
'Model BLC will handle 30 watts of 
music power and employs a rear horn­
loading principle, while the Model WLC 
will handle up to 50 watts of music 
power and features a 1000 Hz L-C cross­
over network in this two-way system. 
All three models have an impedance of 
8 ohms and boast 120 degree angular 
dispersion. Frequency response range 
varies from 150 to 15,000 Hz for the 
Model MLC to 50 to 15,000 for the 
Model WLC. Prices range from $45.00 
upward. 

Some of the larger electronic dis­
tributors, such as Lafayette Radio and 
Allied-Radio Shack show "private 
brand" outdoor speakers in their 
catalogs which yoy may well want to 
audition, too. In assessing the merits of 
any outdoor speaker system, attempting 
to judge the tonal qualities in a dealer's 
showroom will be a bit difficult since 
the systems are intended for outdoor use. 
Even a highly damped (acoustically) 
room cannot properly approximate 
open air and most audio showrooms are 
furnished so as to approximate "living 
room" listening conditions. Bear in 
mind, however, that while outdoor con­
certs never sound quite like concerts 
performed in acoustirnlly ideal concert 
halls, the joy of being able to sit out­
doors o( a summer evening and listening 
to your favorite recordings or broad­
casts via a pair of properly installed 
weatherproof outdoor speaker systems 
is likely to off-set whatever sonic im­
perfections you may detect. If. 

Directory of Outdoor Speakers 
Power 
Capacity Frequency Impedance Dimensions Weight 

Manufacturer Model (watts rms) Response( Hz) (ohms) (Inches) (lbs) Price Remarks 

Allee- . 829A 20 60-15,000 8 141/ax17Ye 10V2 $82 .50 Can be free standing or 
Lansing x121/s wall mounted; infinite baffle. 
R.T. Bozak B-1000 15 50-10,000 8 21x18 20 $89.50 Free-standing unit; infinite 

x12 baffle design . 
Electro- Sonocaster 15 70-13,000 8 16%x17 6% $25.00 8-in. speaker in portable, 
Voice I \ x51/a free-standing case. 

Musicaster 30 80-10,000 8 21 V2x21 V2 29 $70.00 speaker in portable, 
lA x8V2 free-standing case. 
Musicaster 30 80-16,000 8 21 Y2x21 V2 31 $90.00 12-in . coaxial speaker in 
IIA x8V2 portable, free-standing case. 

Frazier F8-1K 15 50-15,000 8 151/ax15Ya 18 $49.95 Two-way ducted-port system 
(Patio) x8% for wall mounting. 

Jensen l<-950 16 30-18,500 8 8Va00x 3% $30.25 8-in. coaxial (3 in.) speaker 
Mfg. Div. 31,40 for protected outdoor appli-

cations; less enclosure. 
TX-800 25 40-10,000 8 8-1/1600x 4 8-in. speaker meets military 

3-1 / 160 specs.; integral glass fiber 
case optional. 

HF-100A 25 . 60-15,000 16 243/a dia. 23 $92.85 Two-way unit with compres-
x11% sion tweeter, folded horn 

woofer; has bracket mount. 
TXC-56 100 100-10,000 8 9%x4Q% 33 $150.00 Six 5\4-in. speakers in 

x53fs sound column. 
TXC-84 100 50-10,000 8 13Vax52% 54 $177.00 Four 8-in. speakers in 

x7\4 sound column. 
Quam 8C6PAXTOK 15 50-20,000 8 81AODx 2 $12.95 8-in . speaker unit. 

3VaD 

University MLC 10 150-15,000 8 12%x9Va 10% $75.08 Two-way folded horn system 
Sound x10% with bracket mount. 

CLC 15 55-14 ,000 8 22% dia. 13V2 $128.15 Rear horn loaded, direct 
x12% radiator with bracket mount. 

WLC 25 50-15,000 8 33V2 dia. 63 $362.95 Two-way folded horn system 
x20 with bracket mount. 

Utah HFOD-8 15 35-19,000 8 10Yax1 OYa 5 $24.95 Direct radiator in portable Electronics x5% case that can be 
wall mounted. 
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Or maybe a better set of speakers. 
Because if you must spend more on your stereo 

system, you needn't spend it on the receiver. Even 
at just $160, the 40W (±1 db) Nikko STA-301 is 
already as good as or better than most speaker 
systems made, no matter what they cost. 

Honest. 
Frequency response is 20-50,000 Hz + 1 dB 

(IHF) and harmonic distortion is a low 0.8% at rated 
output. So if you spend more money on a receiver, 
you get more knobs and switches, slightly better 
sensitivity, separation and distortion. But mostly 

Check No. 27 on Reader Service Card 

you get more power, not better sound. 
Of course, if you need more power, you could 

always buy our 64W (±1 dB) STA-501 or our 
90W (±1 dB) STA-701-B. 

But if all you really need clean pure sound, 
your money wisely. 

The nitty-gritty on the STA-301 AM I FM Stereo Receiver-FM Sensitivity: 
2.5 p,V (IHF). FM stereo separation: 32 dB. Power output: 40W (±1 dB) 
Frequency response: 20-50,000 Hz (IHF) . Hum and noise: -60 dB (mag. phono), 
-65 dB (Aux) . Harmonic distortion: 0.8% (rated output). IM distortion: 1% 
(rated output). Nikko Eiectric Corporation of America: 5001 Lankershim Blvd., 

N"th Hollywood , como,;a91601@ NIKKO 

I 

Distributed In by Superior International Electronics Ltd. 


