
STEREO 
EQUIPMENT 
& RECORD 
REVIEWS 

the authoritative magazine about high fidelity 

SEPTEMBER 

1968 60## 

Cassette Tape: Private FM How Electronic 
Pros & Cons Music Channels Organs Work 

111111 A 1 1111 

II!i1iIAIIWIR11UVIi 1UlUMIMVIiIIM1 



New Scott 341 
FM Stereo Receiver 

Superior Performance, Space -Age Reliability, 
Advanced Scott Technology 

Scott Field Effect Transistor tone 
control circuitry gives you a wider 

range of control. 

Military -type glass epoxy 
printed circuit boards 

with solderless connec 
tors boost circuit reliability 

Stereo indicator light 
goes on only when 

tuner has automatically 
switched to stereo 

reception. 

Volume compensation 
switch permits full frequency 

sound enjoyment, even 
at very low volume levels. 

Tape monitoring control lets 
you do a professional job of 

transcribing your favorite pro- 
grams or records on to tape. 

Radically new Scott Integrated 
Circuit preamplifier reduces 
distortion to inaudible levels. 

Scott solid-state 
Time- Switching 
multiplex insures 
lowest distortion 
and best stereo 

separation. 

Input selector control gives 
you a choice of FM, records, 
tape, or tape cartridge. 

Scott all -silicon 
output circuitry 

provides effortless, 
instantaneous 
power, with 

maximum reliability. 

Stereo balance control plus 
separate bass and treble 

controls for each channel let 
you adjust the music to your 

own taste and room acoustics. 

SPECIFICATIONS 
IHF Music Power (e 4 ohms 55 watts 
IHF Music Power (u 8 ohms 44 watts 
Continuous output, single channel, 

8 ohms .8% distortion 15 watts 
Frequency response 1dB 20 to 20,000 Hz 
Hum and noise, phono -55dB 
Cross modulation rejection 80dB 
Usable sensitivity 2.5µV 

95 
only$ 

Suggested Audio File Net 

Scott Integrated Circuit IF 
strip virtually eliminates all 
interference from outside 
sources. 

Leather -grained 
black vinyl 
case included. 

Scott silver-plated 
Field Effect Transistor 
front end brings in 
more stations more 
clearly. 

Precision center -tuning meter 
helps you tune for best reception. 

Front panel stereo headphone 
output allows you to listen in 
privacy, with speakers turned off. 

Separate on/off switch lets you 
maintain volume at a constant level. 

Dual speaker switches turn on 
Main, Remote, or both sets of 
speakers; or switch all speakers off 
for earphone listening. 

FM front end FET 
Selectivity 56dB 
Tuner stereo separation 30dB 
FM, IF limiting stages 9 
Capture ratio 2.5dB 
Signal to noise ratio 60dB 
Phono sensitivity 4mV 

Prices and specifications subject to change 
without notice. Walnut -finish case optional. 

COSCOTT 
H.H. Scott, Inc., Dept. 35-09, Maynard, Mass. 01754 Export: Scott International, P.O. Box 277, Maynard, Mass. 01754 
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Number 60 in a series of discussions 
by Electro -Voice engineers 

Testing of microphones ordinarily takes two 
distinct forms: laboratory tests and field tests. 
The former is basically objective in nature and 
results in performance specifications, while the 
latter provides a subjective evaluation of the 
microphone under actual use conditions. Both 
forms of testing are valuable, but on occasion 
the field results do not seem to fully support 
the laboratory tests. 
The difference, of course, lies in the "ideal- 
ized" conditions that consistently form the 
basis for laboratory tests. No such uniformity 
exists in the field, yet the need for correlation 
between specifications and actual performance 
is increasingly felt. 
In order to more thoroughly explore the 
causes for deviation from laboratory response, 
Electro -Voice has undergone a series of tests 
of varying types of microphones using its 
large anechoic chamber as a research tool. To 
date the investigation has concentrated on 
effective polar response, effects of distance on 
frequency response, and the results of multiple 
in -phase and out -of -phase microphone pick- 
ups. While the studies have just begun, causes 
of several common problems have been pin- 
pointed. 
Polar response was investigated by rotating 
the microphone in the anechoic chamber, while 
speaking at constant volume. This test pointed 
up the necessity for uniform response off -axis 
as well as on -axis. With microphones such as 
the Model RE15, level changed with rotation 
of the microphone, but voice quality (hence 
frequency response) remained constant. How- 
ever with directional microphones that did not 
offer uniform off -axis response, sound quality 
quickly became unacceptable. Using such a 
microphone to reduce unwanted pickup to 
reasonable levels can alter the tonal character 
of the unwanted sound, as well as distort the 
apparent acoustical characteristics of the stu- 
dio or hall. 
It was also noted that many omni-directional 
microphones exhibited directional characteris- 
tics that were quite audible at an angle as 
small as 80° off axis. This proved to result 
from interference of the microphone case, and 
was directly related to increasing case di- 
ameter. 
In another series of tests, the effect of distance 
on frequency response and articulation was in- 
vestigated. A male voice was recorded at dis- 
tances from 2' to 25' in the anechoic chamber. 
Levels were then equalized, and tonal quality 
and articulation was compared. No significant 
difference could be noted as distance in- 
creased. It is evident that the "loss" of highs 
with distance is not due to reduction in actual 
intensity. Rather the changing phase relation- 
ships determined by environment acoustics 
has an increasing effect with rising frequency. 
This is interpreted subjectively as a loss of 
intensity. 
Further tests of this type will be discussed in 
future columns, and suggestions for other 
areas of investigation are welcome. 

For reprints of other discussions in this series, 
or technical data on any E -V product, write: 

ELECTRO -VOICE, INC., Dept. 983A 

602 Cecil St., Buchanan, Michigan 49107 
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Coming in 
October 

Special Hi-Fi Show Issue 

The '69 HOT ONES-Audio's 
special "New York High Fi- 
delity Music Show Issue" 
covers the outsanding, new 
stereo/hi-fi components and 
systems to be presented to 
the public (September 19 
through 22, Statler Hilton 
Hotel, New York City). 

Readers will get a preview of 
what can be expected to line 
local hi-fi dealers' shelves in 
late 1968 and the following 
year. 

Among other feature articles 
will be: 

SMALL ROOMS FOR STEREO 
MUSIC - Michael Rettinger 
discusses how music repro- 
duction is affected by a 
room's dimensions and fur- 
nishings. 

AN AUDIO ENGINEER 
LOOKS AT RUSSIAN RE- 
CORDING TECHNIQUES - 
Dr. Ray Dolby's professional 
recording experiences at Me- 
lodiya Studios and the Rus- 
sian Radio and Television 
Studios. 

EQUIPMENT PROFILES: AR - 
3a speaker system, Sansui 
Model 2000 AM/FM Stereo 
Receiver, Benjamin Model 
1050 Compact Stereo Sys- 
tem, and more. 

PLUS: Regular departments 
and recorded music reviews. 

ABOUT THE COVER: Here's a view (photo- 
graphed with a "fish-eye" lens) of 3M's ane- 
choic chamber, an echo -free environment 
for acoustical testing of loudspeakers and 
microphones. The chamber is built from 
12 -in. poured concrete, is r.f. shielded, and 
has about 3000 34 -in. glass wool wedges on 
all six surfaces to absorb more than 99 per 
cent of the sound. 

Audio clinic 
JOSEPH GIOVANELLI 

If you have a problem or question on 
audio, write to Mr. Joseph Giovanelli 
at AUDIO, 134 North Thirteenth Street, 
Philadelphia, Pa. 19107. All letters are 
answered. Please enclose a stamped, 
self-addressed envelope. 

Electronic Crossover Systems 
Q. I have seen several stereo systems 

which use separate amplifiers for high 
and low frequencies. 

I would like to know what the advan- 
tages and disadvantages of this type of 
arrangement are.-Thomas Hitt III, 
Chanute AFB, Ill. 

A. The obvious disadvantage of hav- 
ing the speaker system divided so that 
each speaker within is driven by its own 
separate power amplifier, fed from an 
electronic crossover, is that the ar- 
rangement is both costly and space - 
consuming. However, in most of the 
tests that I have observed, this system 
does provide superior sound over that 
which you can normally obtain by a 
conventional LC network. Apparently 
the LC (inductance -capacitance) ar- 
rangement in a network "rings" at the 
crossover frequency, imparting a rough- 
ness to the sound which is hard to 
eliminate without degrading the slope 
of the crossover curve. 

There is something else which might 
play at least a small part in contribut- 
ing to what I think is better sound pro- 
duced by an electronic crossover 
arrangement. Each amplifier does not 
have to handle material covering a 
wide frequency range. Because each 
amplifier handles less of the overall 
program than is true of a more con- 
ventional setup, the number of IM 
distortion products will be reduced. 
Therefore, a lot of this "soup" will not 
be passed on to the loudspeakers. 

This about sums up the two argu- 
ments. I have thought of one more 
against the electronic scheme, however. 
If something should happen to the 
high -frequency amplifier which could 
result in the production of a high - 
power transient, this transient will be 
transmitted into the tweeter as an im- 
pulse having a wide frequency distri- 
bution. A tweeter should not be exposed 
to such a pulse, of course. Such expo- 
sure will probably damage it. But 
tweeters do not require real power to 
drive them, as is the case with low - 
frequency speakers. Most of the power 
is concentrated in the low frequencies. 
Therefore, I would think that the am- 

plifier feeding the high frequency 
speaker can be less powerful. This will 
overcome the possible damage to a 
tweeter; at least to some degree. 

I can think of some experimental ap- 
proaches which might be worth inves- 
tigating further. How about putting a 
capacitor in series with the tweeter 
whose value is such that its reactance 
would be out of the picture at or just 
below the crossover frequency, but 
which would be appreciable at lower 
frequencies. I don't know how much 
coloration it might add to the sound, 
but it should not be too bad. Of course, 
in the case of a tube amplifier, the 
amplifier would not be loaded very 
much at lower frequencies. This might 
cause some damage to the amplifier 
when a transient occurs. You probably 
would need to use some kind of extra 
load in the form of a resistor whose 
value is perhaps twice the impedance 
of the speaker being used. Some power 
would be wasted, but this is not too 
important inasmuch as the tweeter does 
not require much power anyway. 

I rather doubt that any kind of fus- 
ing could be fast enough to prevent 
damage. I would imagine that the ulti- 
mate in protection can be provided by 
a Zener diode, two of them connected 
"back-to-back," or perhaps some kind 
of bridge arrangement. 

While I recognize that we are drift- 
ing somewhat away from the main idea 
of the question, I think the idea of 
protecting our tweeters is a real issue 
here. 

Some observers have wondered about 
the phase relationship between lows 
and highs with this kind of electronic 
crossover system. Personally, I believe 
that matter is relatively unimportant, 
so long as the phase relationship be- 
tween channels is maintained. I can ex- 
pect considerable disagreement on this, 
and will welcome comments. 

In the days before stereo, electronic 
crossover systems were rather popular. 
However, they went out of favor when 
stereo came along, presumably because 
the amount of equipment required was 
doubled. With solid-state equipment 
becoming more and more compact, this 
gives rise to a renewed interest in elec- 
tronic crossover systems. 

Damping 
Q. My questions concern the "damp- 

ing factor" specifications given for 
amplifiers: (1) What is the definition 
of damping factor? (2) How is the op- 
timum value of damping factor deter- 
mined? (3) What is the procedure for 
altering an amplifier's damping factor? 
(4) Is an amplifier's damping factor a 
function of frequency?-Robert J. De 
Jonge, Sodus, N. Y. 

(Continued on page 4) 
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Feature by feature, the SL 95 is today's most 
advanced automatic turntable 

An investment of $129.50 in an automatic 
turntable cannot be taken lightly. When 
you're ready to buy, compare carefully- 
feature by feature. You will find that Gar- 
rard's SL 95 meets your every requirement 
since it offers all the innovations that dis- 
tinguish a superlative instrument plus the 
assurance of years of flawless performance. 
Here's why: 
Synchronous motor: Look for a synchro- 
nous motor, the only type which can really 
guarantee constant speed regardless of volt- 
age, record load, warm up and other vari- 
ables. By locking in, to the fixed 60 cycle 
current (rather than varying voltage), this 
type of motor guarantees the unwavering 
pitch and distortion -free record reproduction 
you should insist upon in a top-notch record 
playing unit. Garrard's revolutionary new 
Synchro-Lab Motorlu, which powers the SL 
95, is not only synchronous ...it also offers 
the advantages of the induction type motor 
-instant starting, high driving torque and 
freedom from rumble. 

Light, kinetically matched turntable: The 
SL 95's synchronous motor has obsoleted 
the heavy turntable which was developed 
because of the need to override fluctuation in 
the speed of induction motors, through fly- 
wheel action. The relatively light (3 pounds), 
but magnificently balanced turntable, preci- 
sion matched to the kinetic energy of the 

motor, now relieves weight on the all-im- 
portant center bearing and reduces wear 
and rumble in this most critical area. Fur- 
thermore, its full-sized 111/2" diameter gives 
your records maximum edge support. 
Low -mass tonearm: Look for tracking 
capabilities which can only be obtained 
through light weight and low resonance 
damping, combined with rigidity and ad- 
vanced pivotry. The SL 95's distinctive, 
dynamically balanced one-piece arm of 
Afrormosia wood and aluminum is mounted 
within a gyroscopically gimballed assembly 
which permits it to float virtually friction - 
free on jewel-like needle pivots. The need for 
plug-in shells is eliminated by a new car- 
tridge clip which insures flawless alignment. 
It is compatible with the latest, most com- 
pliant pick ups and the arm will track them 
perfectly down to the smallest fraction of a 
gram specified. 

Permanently accurate anti -skating con- 
trol: Look for a control that relies on a 
counterweight and is not affected by wear 
or temperature. The SL 95's patented con- 
trol, which neutralizes side pressure on the 
stylus, is adjusted by a simple sliding weight 
rather than springs. 
Convenient, gentle, cueing control: The 
SL 95 features single action cueing-one 
control is used to start the motor and lift 
and lower the tonearm. Its location at the 

front of the unit plate facilitates the safe- 
guarding of your records in manual and 
automatic play. 
Accurate audible/ visible stylus force ad- 
justment: The SL 95 combines accurately 
calibrated visual positions with detents for 
positive 1/2 gram settings. 
Two -point support for automatic play: 
It has been found vital to have positive sup- 
port of records at center and edge. The SL 
95's center spindle dropping mechanism 
guarantees perfect operation at all times, 
regardless of the condition of center hole or 
size or thickness of records. A unique sup- 
port platform telescopes into the unit plate 
when the SL 95 is used as a manual player. 
Patented automatic spindle handles up to 
six records safely; manual spindle rotates 
with record, has durable, friction -free 
Delrin® tip. 

We urge you to send for a complimentary 
Comparator Guide with full, feature by fea- 
ture descriptions. Write Garrard, Dept. 
AMI -9, Westbury, N.Y. 11590. 

A' World's Finest 
ammottf® 



A. Before we define damping factor, 
it might be appropriate to dwell for a 
bit on the nature of damping. 

If you tap a speaker cone you will 
get a characteristic tone. This sound 
will depend upon the stiffness and mass 
of the cone and the nature of its inner 
and outer suspensions. Two things are 
determined by these conditions: the 
frequency of the sound produced by 
your tapping the cone, and the duration 
of the cone's vibratory motion. 

The latter consideration is of interest 
to this discussion. Naturally, if we have 
a moving speaker and we suddenly stop 
feeding signal into it, we would want 
the speaker to stop moving immedi- 
ately. Otherwise, it is producing sounds 
not fed to it by the amplifier. 

Now short the two input terminals 
of the speaker together. Tap the cone 
again. Notice that the speaker no 
longer produces much of its character- 
istic sound, or free -air resonant fre- 
quency. We say that under these 
conditions the speaker is damped. Why 
did shorting the input terminals help? 
It works this way because the moving - 
coil speaker is a generator. When it is 
tapped, the movement of the voice coil 
through its magnetic field produces a 
voltage. Shorting the speaker terminals 
means that this voltage is shorted. This 
is the same as saying that our gen- 
erator has a heavy load on it. This is 
translated to the speaker's moving mass 
as work. It takes work to supply this 
voltage under these short-circuit con- 
ditions, and the force available to ac- 
complish this work can be derived only 
from the motion of the cone imparted 
to it when you tapped it. Because of 
the extra work now placed on the mov- 
ing system, the speaker stops moving 
sooner. I guess we could say that it's 
similar to adding friction to the mov- 
ing system. It is a case of the energy 
being dissipated more quickly now that 
a load has been added to the moving 
system. 

Even when there is no load placed 
on the speaker by shorting the voice - 
coil leads, the speaker's motion won't 
continue forever. There is still work 
involved in overcoming air resistance 
and frictional components in the sus- 
pension. In other words, no matter 
what you do or don't do, the oscilla- 
tions of the speaker cone are always 
damped to some extent. Of course, this 
action is less than ideal when the voice 
coil is not well loaded. 

Naturally, if the magnetic fields 
acting on the voice coil are weak the 
damping factor with the voice -coil ter- 
minals shorted will not be as dramatic 
as would otherwise be the case. 

The suspension systems of the better 
speakers are designed to have the abil- 
ity to damp out unwanted cone motion 
mechanically. Notice that when the 

speaker is well damped, it ceases mo- 
tion more in accordance with the 
motion imparted to it by the driving 
amplifier. 

If we compare the connection of the 
speaker to an amplifier with a direct 
voice -coil short circuit, we find that the 
damping is not quite as good with 
the amplifier connected as it is under 
short-circuit conditions, though the dif- 
ference is slight. This is reasonable 
when you consider that the speaker, 
when connected to the amplifier, is not 
a "dead" short. The amplifier acts as a 
very low resistance, but not so low as 
a direct short. All this leads to the 
damping factor of an amplifier. This is 
simply the impedance of the speaker 
divided by the output impedance of the 
amplifier. 

Unfortunately, this gets us into an- 
other subject. When you connect an 
eight -ohm speaker to an amplifier rated 
as having an impedance of eight ohms, 
you would have to conclude from my 
last statement that the damping factor 
of the amplifier is 1. This is likely not 
to be the case at all. We are all brain- 
washed into worrying about impedance 
matching. Actually, all you really know 
about an amplifier's output impedance 
is that when a load having a given im- 
pedance is connected to an amplifier 
specified as having that same imped- 
ance, you will get the power indicated 
by the designer of the amplifier. You 
probably don't have anything even 
close to a match. The true output im- 
pedance is quite a bit lower than the 
impedance of the load to which it is 
connected. The greater this ratio, the 
higher will be the damping factor. We 
can increase the ability of the amplifier 
to perform this damping function as 
much as we like. Beyond a certain 
point, however, we just do not register 
much improvement. 

The way I see it, by the time the re- 
sistance of the interconnecting cable is 
figured into the problem, it becomes 
the dominant factor once the output 
impedance of the amplifier has fallen 
below that resistance. This is why I 
have always advocated very heavy wire 
between the speaker and the amplifier: 
No. 16 or even No. 14 lamp cord. 

(2) The optimum amount of damp- 
ing will depend upon the total speaker 
design, including the effect of the enclo- 
sure. It is often best to have a speaker 
damped below the maximum value 
which can be achieved. The sound ob- 
tained by changes in damping is rather 
subtle in most cases. Therefore, I have 
never felt it necessary to have an am- 
plifier with variable damping. As far as 
I am concerned, there is no really opti- 
mum amount of damping. There are 
too many variables, and the difference 
between optimum and somewhat re- 
moved from optimum is not great 

enough for me to worry about. 
(3) We can alter the damping fac- 

tor in two ways. We can increase the 
amount of negative feedback around 
the output stage of the amplifier, 
thereby increasing the damping factor. 
This is reasonable because increasing 
the amount of feedback effectively 
lowers the impedance of the output 
stage. We can decrease the negative 
feedback, bringing about the opposite 
result. We can reduce the damping fac- 
tor in a much better way, and that is 
by introducing current feedback. This 
is achieved by placing a small resis- 
tance between the low side of the 
output transformer of a tube -type am- 
plifier and ground. Perhaps someone 
will write in and show us how this 
might be accomplished with a solid- 
state amplifier. It is the voltage drop 
across this resistor which is added to 
the feedback circuit of the amplifier 
and is in such a direction as to decrease 
the damping factor. 

(4) Assuming that the amplifier is 
properly designed, the damping of the 
amplifier should not be determined by 
frequency of the signal being fed to it. 
However, the requirement of the load 
will change with frequency. At the 
fundamental resonance of the speaker, 
damping will be most needed, and it is 
there, ready and waiting. 

Note: This whole area of discussion 
is loaded with controversy. I hope some 
of you will rise to the occasion and sub- 
mit your thoughts. I will try to include 
at least some of them. 

Choosing an Amplifier 
Q. I bought a pair of AR3 speaker 

systems. I would like to know which of 
the following amplifiers is the best to 
match the AR3. 

JBL Model SA600, 
40 WIch rms at 8 ohms 

McIntosh Model MA230, 
30 WIch rms at 8 ohms 

Scott Model 260 B, 
40 WIch rms at 8 ohms 

The AR3 requires an amplifier of at 
least 25 WIch rms.-H. M. Chan, Hong 
Kong. 

A. I would say that any of the ampli- 
fiers you have listed should work well 
with the AR3. 

To my way of thinking, if an ampli- 
fier is basically good, and if it meets the 
power requirements of the load, then 
that is all there is to it. All you need 
to do is choose the amplifier that you 
like best. 

You cannot judge a speaker or an 
amplifier by written specifications 
alone, of course, you must hear it. This 
is especially true of transducers, but it 
does also hold for amplifiers. So listen 
to your AR3 driven by the amplifiers 
you're interested in, playing familiar 
source material. 
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Humanized because ... 
research on th3 physiological reaction 
of the human ear to sound pressure 
led to the deve opment of a headphone 
driver which functions with the human 
ear as a unit, and is capable of gen 
erating full fidelity sound at close prox- 
imity to the en -rance of the ear. 

Humanized because ... 
of their seeming weightlessness. 

Humanized because ... 
of their comfcrtable fit which allows 
you to enjoy burs of listening pleas- 
ure without discomfort. 

Humanized be:ause .. . 

it permits you to enjoy transparent 
reproduction cf music and voice and 
still remain in partial contact with your 
surroundings. 

TYPICAL CUSTOMER COMMENTS 

"Unbelievably fantastic." 

"Superior musically to six other 
types tesbd." 

"Best sound yet." 

"Best headphone at any price." 

"Very comfortable to wear." 

"Pleasure is now mine." 

"Excellent sound and comfort." 
"The Best!' 

"Prefer it tc speakers." 

"Very realistic sound." 

Listen to the AKG K-20 or K-60 at your 
dealer and convince yourself. 

MIC3OPHONESHEADPHONES 
BSTIETE.0 BY 

NORTH AMERICAN PHILIPS COMPANY. INC. 
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What's New 
In Audio 

New York was a summer festival for 
the electronics trade. Two industry 
shows-the NEW show and the Con- 
sumer Electronics Show-gave dealers 
and distributors an eyeful of what's 
coming up during the '68-'69 buying 
season. 

A substantial number of hi-fi com- 
ponent equipment manufacturers par- 
ticipated in both shows, joining parts 
manufacturers at the NEW Show and 
packaged equipment manufacturers at 
the CES Show. 

Some products will undoubtedly not 
be available to the public for some time 
(and some not at all should marketing 
plans change, sales to dealers and dis- 
tributors turn sour, and so on). Never- 
theless, many will be available in the 
near future. So let's take a look at 
some of the highlights. 

Tape recorders were hot items. 
Seems like everybody is on the band- 
wagon. Aside from the myriad types 
and models displayed, there were a few 
recorders that impressed us due to ap- 
parent high quality and/or appealing 
innovations. For example, Roberts in- 
troduced a combination video and 
stereo (audio) tape recorder that uses 
standard 1/4 -in. recording tape. It's ex- 
pected to be priced at under $1000. 
KLH entered its first tape unit, a 
stereo, open -reel tape deck that in- 
corporates an audio noise -reduction 
system) for use with the recorder's 
33/4-ips speed) under an agreement with 
Dolby Laboratories. A 71/2-ips speed is 
also provided. Expected price is about 
$600. Sony Superscope topped its new 
reel-to-reel recorders with a profes- 
sional portable stereo tape recorder, 
the model 770. It operates on a.c. or 
d.c. (includes a rechargeable nickel - 
cadmium battery pack) and boasts four 

tape heads. Priced at $750. Among 
Sony's new cassette machines, the 
model 125, an a.c.-powered stereo cas- 
sette deck, provides an end -of -cassette 
alarm system, actually a light that 
starts to blink on and off as the cas- 
sette approaches the end of each side. 
If you've ever squinted through a cas- 
sette machine's window to determine 
if you're near the end of the tape, you 
would appreciate such a useful facility. 
TEAC demonstrated a cleverly de- 
signed tape deck which had seven- 
inch reels positioned diagonally in- 
stead of in a straight line, thereby 
reducing the width of the machine. 

Top to bottom: Roberts Model 1000 video/ 
audio tape recorder. KLH tape deck with 
Dolby audio - noise - reduction system. 
Sony/Superscope Model 770 professional 

portable stereo tape recorder. 

Its new A-7030 tape deck features 
101/2 -in. reel capacity ($749.50). 
Uher's new Royal Deluxe model 
10,000, at $550, features two- and four - 
track head assembly modules that may 
be interchanged quickly. Harman- 
Kardon showed its receiver/tape deck 
combination, model TDC-33, which re- 
tails for less than $489.50. 3M's Wol- 
lensak unveiled new open -reel tape 
machines. A new tape transport system 
is said to provide more rapid forward 
and rewind operations, and gentler 
braking. Model 6100, a tape deck, is 
priced at $159.95. Also introduced by 
3M was a new stereo cassette recorder, 
model 4800, that features heavy-duty 
components to improve wow -and -flut- 
ter performance (less than 0.3% at 17/8 

ips) . With separate speaker systems, 
it will be priced under $200. Ampex' 
new compact tape deck, model 1450, 
features automatic reversing and re- 
play, sound -with -sound, and tape mon- 
itoring, at a $299.95 price. Bell & 
Howell exhibited its full line of reel-to- 
reel tape recorders and cassette tape 
units. Two new reel-to-reel machines 
feature automatic threading and auto- 
matic reversing for playback. Revox, 
in a location near the CES Show, dem- 
onstrated its new model 77A 3 -motor 
deck. Sterling showed off its Nord - 
mende stereo recorder/deck with 
built-in slide -type mixers, as did Dy - 
naco with its B&O recorder. Panasonic 
had a broad, complete line of tape re- 
corders, in addition to TV receivers 
(including a 11/2" -screen pocket port- 
able) and a component 90 -watt AM/ 
FM stereo receiver ($349.95). BASF 
magnetic recording tape, both PVC and 
polyester backed, were shown, as well 
as two editing kits. 

Speaker systems were given a big 
play by a number of companies. Jen- 
sen Manufacturing and University 
Sound both displayed speaker systems 
for music instrument applications, as 
well as those for use with stereo hi-fi 
systems. University Sound's new Al- 
hambra III 4 -way, 3 -speaker floor - 
standing speaker system includes a 
two -position switch for electrically ad- 
justing the system's bass -response 
characteristics over a range of 5 dB. 
Marantz introduced a speaker system 
for the first time. It's a three-way de- 
sign with five speakers, available in 
two enclosure styles. The Imperial I, 
a walnut cabinet with hand -rubbed 
French lacquer finish is expected to re- 
tail for about $299; Imperial II, with a 
distressed antique finish, will be priced 
at about $369. Yamaha presented el - 

(Continued on page 54) 
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The new 
Sansui 5000 

is 
now available 

at Sansui 
Franchised Audio Centers 

across the country 
Inputs for 3 sets of stereo speaker systems ... 

Selective monitoring for up to 4 stereo tape decks or 
recorders ... 180 watts (IHF) of music power ... FET FM 

Front End ... Integrated circuits ... FM Sensitivity 1.8, v 
(IHF) ... Just to name a few of the features . 

You are invited to test the new Sansui 5000 at your 
favorite Sansui Audio Center ... Do it today for a 

truly great experience. 

wi1TMG M STEv.:y 
-"atID#%td4>. r 1ti:. RïVPS4 M.: k:t 

$449.95 
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Sansui Electronics Corporation 34-43 56th Street Woodside, N.Y. 11377 Phone: (212) 446-6300 
Sansui Electric Company, Ltd. Tokyo, Japan Electronic Distributors (Canada) British Columbia 
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Audio 
Techniques 

Got any hints or aids to enhance 
equipment performance? Simplify 
operation? Construction shortcuts? 
Audio invites readers to send them in 
to Mr. Joseph Giovanelli at AUDIO, 
134 North Thirteenth St., Philadel- 
phia, Pa. 19107. Please enclose a 

stamped, self-addressed envelope. 

Convenient Multiple 
Load Panel 

At one time or another, every ex- 
perimenter needs a Load Resistor. And 
in this day of stereo amplifiers, he 
needs two load resistors. And further- 
more, he needs a number of values to 
make comparative tests of solid-state 
amplifiers, which are usually rated at 
what is their best value-such as 8 or 
4 ohms. Requiring these resistors on 
almost a day-to-day basis, and tiring 
of adding up an assortment of power 

COM 

/<,,, , 16 

`la 

Fig. 1-Wiring diagram 

412 

8 812 

812 

for the three -value 
load resistor panel described. Both chan- 

nels are identical. 

resistors every time a load resistor was 
needed, the unit shown herein was put 
together and given a convenient loca- 
tion on our test bench where it would 
be readily accessible to an amplifier 
under test, and readily patchable to 
output and distortion meters. 

The unit consists of six 50 -watt, 3% 
power resistors-two of 4 ohms each, 
and four of 8 ohms each. These are 

Fig. 2 (Left)-Panel view of the load resistor 
test equipment panel. Fig. 3 (Right)- 

mounted on a %6 -in. bracket, along 
with eight binding posts in the sche- 
matic of Fig. 1. 

Since the use of double banana plugs 
is standard in our lab, the four posts 
for each channel were mounted as 
shown in Fig. 2. The ground post is at 
the center of a 3/4 -in. arc, and the re- 
maining three posts are mounted on 
the arc, one directly above the common 
ground post, and the others 45 deg. to 
the right and left of it. Labeled 4, 8, 
and 16, they permit immediate choice 
of termination. Stackable double ba- 
nana plugs permit extensions to the re- 
maining equipment-distortion meters, 
output meters, and an oscilloscope. 

The ground post is connected direct 
to the chassis, which is grounded. It 
could have been insulated, and per- 
haps would have been had it been made 
two years ago, when some stereo amp- 
lifiers had outputs which could not be 
connected together. However, practi- 
cally all amplifiers at present now have 
a common ground for both channels, so 
no problem has arisen. In the present 
form, the load unit can accommodate 
50 watts at both 4 and 8 ohms, and 
100 watts at 16 ohms in each channel. 
Note that the wiring is with #14 solid 
copper wire. Since each of these resis- 
tors can accommodate a 100% overload 
for a short time, this choice has proved 
ideal. The 3% resistors were obtained 
from surplus stocks-only 1% resistors 
are listed in current mail-order cata- 
logs, and they cost considerably more. 
Figure 3 shows the rear of the unit. 

unit. This is permanently mounted under the 
Rear view of the author's load panel. 

Fig. 4-One method 
which will mini- 
mize the inductance 
of a wire -wound 
power resistor. The 
resistor should have 
a value of four 
times the desired 

load. 

Resistance -- 
R/4 

Inductive load resistors 

The purist may argue that these re- 
sistors, being spiral wound, have some 
inductance, and should not therefore be 
used for crucial terminations. How- 
ever, non -inductive load resistors are 
hard to find in high -wattage values. In 
the past we have used a single wire - 
wound adjustable type 50 -watt resistor 
by tying the two ends together for one 
terminal, and using a center -tapping 
band for the other terminal. The lead 
connecting the two ends together 
passes through the tube. In this ar- 
rangement, shown in Fig. 4, the two 
halves are thus connected in opposi- 
tion, and the inductance cancels out- 
well, almost. In a 75 -ohm, 50 -watt re- 
sistor, with the two halves connected 
in parallel as shown to provide ap- 
proximately 16 ohms, we measured an 
inductance of less than 10 micro - 
henries, which is an improvement over 
the series inductance of the untapped 
and unparalleled resistor which meas- 
ured 125 microhenries. The only prob- 
lem which exists is that there are no 
16, 32, and 64 -ohm resistors in the cata- 
logs, so it is difficult to get 4, 8, and 
16 ohms. It can be done with an extra 
clip band on each resistor, but that's 
a lot of trouble. 

At the time of writing this, no prob- 
lem has been encountered with the 
small inductance which is inherent in 
the 50 -watt Dalohm resistors used in 
the unit described, and no rebuilding is 
contemplated. Æ 
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Anybody 
can 

build a 
turntable. 

(This is a public service message from Marantz.) 

There are ¶wo ways to build a turntable. The ordinary way. 
And the Marantz straight-line tracking way. 

Only straight-line tracking makes it possible for a home 
turntable system to reproduce the sound on a phonograph 
record exactly as it was originally etched by the cutting head. 
And only Marantz has it. 

Straight -Vine tracking keeps the tone -arm precisely tan- 
gent to the grooves-not slop- 
pily sloshing around in them. 
That's why it is the only known 
way to give you absolutely uni- 
form stereo separation and 
frequency response from the 
outermost groove to the inner- 
most (where distortion is great- 
est). In addition, straight-line 
tracking also eliminates track- 
ing error distortion, uneven 
stylus wear. and skating force. 

Another Marantz feature, 

positive cueing control, ends accidental record scratch 
forever. One simple control knob lets you set the stylus in 
any groove you desire-without touching the tone arm. 

The Marantz Model SLT-12U turntable is equipped with 
a universal pick-up head which is adaptable to a broad 
selection of popular cartridges. No wonder-feature for 
feature-it is the ideal instrument to enable you to enjoy 

perfect stereo sound in your 
own home-exactly as heard 
in the finest recording studios. 
And best of all, it is priced at 
just $295. 

There is so much that goes 
into making a Marantz a 
Marantz, that your local fran- 
chised Marantz dealer will be 
pleased to furnish you with 
complete details together with 
a demonstration. Then let your 
ears make up your mind. 

Designed to be number one in performance... not sales. 

©MARANTZ CO.. INC., 1968. MARANTZ IS A SUBSIDIARY CF SUPERSCOPE. INC. P.O. BOX 99C SUN VALLEY, CALIFORNIA 91352 SEND FOR FREE CATALOG. 
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