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Here's what's happening ... the only stereo compacts 
with component circuitry, component features and com- 
ponent sound! 
1. Radically new Field Effect Transistors let you hear 
more stations more clearly. 
2 Professional automatic turntable with magnetic car- 
tridge just as used in expensive component systems. 
3. Exclusive automatic variable bandwidth gives amaz- 
ing clarity to AM broadcasts. 
4. All silicon circuitry for rugged trouble -free perfor- 
mance. 
5, Tape recorder and tape cartridge player connections 

expand your range of musical enjoyment. 
6. Electric guitar and microphone inputs and mixer 
provide you with a stereo showcase for your own talents. 
7. Complete component controls, including dual Bass 
and Treble, let you tune the music to your taste and 
room requirements. 
8. Provision for extra speakers lets you bring great Scott 
sound to other rooms. 
9. Stereo headphone output enables you to listen in 
privacy, without disturbing others. 
$339.95 (Model 2502, illustrated. Other models start 
at $249.95) Optional transparent dustcover, $22.95 

Scott....here innovation is a tradition 

0 SCOTT" 
For complete information, write: H.H. Scott, Inc., Dept 35-08 , 111 Powdermlll Foad, Maynard, Mass., 10754 Export: Scott International, Maynard, Mass. 

Another innovation from Scott, manufacturers of superb components, compacts, kits, speakers, and consoles. © copyright 1967, H.H. Scott, Inc. 
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Number 47 in a series of discussions 
by Electro -Voice engineers 

ROBERT JACKSON 
Project Engineer, 
Microphones 

In recent years, hand-held microphones have 
enjoyed an increase in popularity, especially in 
connection with the performance of popular 
music. Because of the unusual demands placed 
on a microphone in this application, two new 
designs have been created to improve perfor- 
mance. 

In addition to the new omnidirectional E -V 
Model 631, the cardioid Model 627 has been 
developed to meet this specific need. Unlike 
other Electro -Voice dynamic cardioid micro- 
phones, the 627 is not classed as a Variable -D® 
microphone. The two ports to the rear of the 
diaphragm are symmetrically disposed quite 
close to the front of the microphone. 

The result is a smooth cardioid pattern with a 
front -to -back ratio of about 18 db. The prox- 
imity effect that is inevitable with this class of 
microphone has proved useful in giving "body" 
and depth to young voices when used quite 
close. However, this "intimate" microphone 
technique normally gives rise to problems of 
blasting and popping, so special attention was 
paid to suppression of these effects. 

Diaphragm and voice coil suspension was im- 
proved to eliminate "bottoming" under extreme 
pressures, and a multi -stage pop filter is em- 
ployed, using Acoustifoam® plus an extended 
windscreen. Pop suppression exceeds that of 
microphones using much larger ball screens, yet 
size remains small so that the microphone 
does not hide the performer. 

An unusual approach to elimination of shock 
and handling noise increases the usefulness 
of the microphone for hand-held applications. 
Typical designs have used the body of the 
microphone as a resonant cavity for control of 
bass response. This makes it difficult to shock 
mount the microphone element. Any movement 
of the microphone element as a whole changes 
the effective size of the back cavity. This intro- 
duces pressure changes that result in noise as 
the element moves in its mount. 

To eliminate this problem, the 627 uses a 
separate rear cavity cup, attached directly to 
the back of the element, and independent of 
the microphone body. This permits very effec- 
tive shock mounting of the element with greatly 
reduced handling noise. It also provides in- 
creased protection to the element. The use of 
the separate cavity also permits a more effec- 
tive rear seal which insures unchanging response 
for an extended period. 

Since the die-cast body of the microphone 
serves primarily as a handle it was possible to 
achieve good physical balance without excessive 
weight. No sealing is needed around the on -off 
switch, thus eliminating another possibility for 
change in response. 

Careful attention to design details has resulted 
in a microphone uniquely suited for the rugged 
use intended. Initial field testing indicates that 
every major design goal has been met in this 
new product. 

For technical data on any E -V product, write: 
ELECTRO -VOICE, INC., Dept. 873A 

602 Cecil SL, Buchanan, Michigan 49107 
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Coming in 
September 
FEATURE ARTICLES: 

Build a Solid -State Limiter- 
Wayne B. Denny presents 

plans for building a 

transistorized limiter to 

improve tape recording 

quality. 

Sound Reinforcement- 

Martin Borish examines the 

need for electronic sound 

reinforcement in concert 
halls, using a practical 

example of how it is 

accomplished. 

The New NAB Magnetic Tape 
Standards-Herman Burstein 

discusses equalization curves, 

comparing NAB and RIAA 

reproducing characteristics 
for magnetic tape. 

EQUIPMENT PROFILES: 

Ortofon SL15T stereo phono 
cartridge 

Miracord PW5OH automatic 
changer 

Concertone 770 a.c./battery- 
powered stereo tape 
recorder. 

Plus: ABZ's of FM, Audioclinic, 
Tape Guide, Record and 
Music reviews, and more. 

ABOUT THE COVER: Shopping for stereo 
hi-fi components can be fun. It can also be a 

study in confusion when faced with making 
a choice from among an array of excellent 
equipment. AUDIO's annual Product Pre- 
view in this issue promises to make the ex- 
perience a little easier by listing components 
and specifications in easy to compare tabular 
form. (The color photograph featured on the 
front cover was taken at Barnett Brothers 
Radio Co., Philadelphia, Pa.) 

AUDIOCLINIC 
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. 

Power Output Versus Impedance 

Q. When an amplifier is rated at, say 
100 Watts, 4 Ohms, what will the same 
amplifier's wattage be at an impedance 
of 15 Ohms?-Alf red R. Halpern, Ot- 
tawa, Ontario, Canada. 

A. The question of power ratings of 
amplifiers versus their impedance in 
Ohms is difficult to give in terms of a 
specific answer. If the amplifier under 
consideration is a tube -operated de- 
vice, the power output will be substan- 
tially unchanged because you can select 
the proper impedance match from an 
output transformer tap. 

The solid-state amplifier, however, 
does not have a similar selection of out- 
put taps available. It has one "basic" 
impedance. When the impedance of 
the load (the device to which the out- 
put of the amplifier is connected) is 
above or below this impedance, the 
power output will decrease from what 
appears at maximum efficiency-a cor- 
rect impedance match. The amount of 
power loss is partially dependent upon 
the amount of feedback employed in 
the amplifier. I would not want to state 
this as an absolute constant of nature, 
but an impedance change of 100 per 
cent above or below the optimum im- 
pedance of a solid-state amplifier will 
decrease power by about 25 to 35 per 
cent. 

Coaxial Cables, Connectors 
and Switches 

Q. I would like to know what type 
and/or make of coaxial cables, con- 
nectors and switches provide the least 
insertion losses when used in audio 
hook-ups. 

Further, what is the essential dif- 
ference between a shorting and non - 
shorting rotary switch?-Major T. A. 
Seely, Jr Fort Bragg, N. C. 

A. For information on coaxial cable 
I refer you to Audioclinic, AUDIO 
Magazine, Jan. 1967. 

Insertion losses of coaxial cables, 
connectors and switches are considered 
only when these components are used 
at radio frequencies. 

To explain the operation of a short- 

ing versus a non -shorting switch, con- 
sider a SPDT rotary switch. If this 
switch is of the so-called, non -shorting 
variety, the following will happen when 
the switch is moved from one position 
to the other. As the shaft moves, the 
wiper will leave the contact on which 
it was resting. It will move a short dis- 
tance before touching the remaining 
contact of the switch. 

The so-called shorting type has a 
similar action. Here, however, as the 
shaft turns, the contacting arm, or 
wiper, starts to leave the terminal on 
which it has been resting. Before leav- 
ing, it has touched the remaining con- 
tact on the switch. Thus, for a brief 
period during the time the shaft is 
turning, both contacts are energized. If 
there was a third contact associated 
with the switch, a similar shorting ac- 
tion would take place between the sec- 
ond and third contact; the first contact 
would not be involved in the action. 

Though many people refer to the 
above switch as a shorting switch, it is 
more properly called a "make -before - 
break" switch. 

A true shorting switch is something 
quite different. To illustrate, assume 
that this component is a single pole, 
four -position unit. In position one, the 
wiper (contacting arm) touches one 
switch contact. In position . two, the 
wiper is in contact with the first and 
second terminals. When the shaft is 
moved to position three, the wiper 
shorts the first three terminals to- 
gether. The final position of the switch 
has all of its contacts shorted together 
by the wiper. Such switches often con- 
tain a blank position in which no con- 
tacts are made to the wiper. 

Other switches are equipped with 
what are known as shorting decks. 
These are usually conventional "make - 
before -break" switches. However, any 
unused contacts are designed to be 
shorted to a common terminal. A short 
on any individual contact is removed 
when engaged by the wiper, but re- 
turned to a shorted condition when dis- 
engaged from it. 

Switches of this type are found in 
preamplifier input -selector switches. 
The shorting feature is designed to 
prevent leakage, or crosstalk, from en- 
tering the preamplifier via unused in- 
puts. For example, such leakage could 
occur when playing a phonograph rec- 
ord while the FM tuner is turned on 
and tuned into a station. 

2 Check No. 104 on Reader Service Card - 



 

quite possibly the 

Tubular 
aluminum 

tone arm has 
adjustable 

counterweight, 
resiliently 

mounted to 
prevent 

resonance/ 

B3 
among all automatic turntables 

Automatic 
anti -skating 

assembly 
neutralizes 

side pressure 
on stylus 

...prevents 
distortion 

and uneven 
record wear. 

°Built-in precision 
stylus pressure 
gauge, with 
knurled, 
optical -type dial. 

Low mass plug-in 
shell, with 

bayonet fitting; 
takes the 

lightest, finest 
cartridges. 

Cueing/pause 
control lever 
raises and 
lowers tone 
arm safely 
over any 
groove. 

Heavy cast, 
balanced, 
oversized 
turntable with 
decorative 
mat and trim. 

CONSIDER 

FEATURES 

Cueing and pause con- 
trol. Automatic anti - 
skating assembly. Cast 
oversized turntable. 
Adjustable counter- 
balanced tone arm. 
Precision stylus 
pressure gauge. 
Shielded Laboratory 
Series» motor and 
other Garrard innova- 
tions built into this 
excellent unit. 

CONSIDER 

PERFORMANCE 
Tracking as low as Y 
gram. Wow, flutter, 
rumble, and speed 
accuracy surpassing 
NAB standards. 

CONSIDER 

VALUE . . . 

only $74.50 
less base and cartridge 

Built to unsurpassed 
standards...this very 
successful compact 
unit, bearing the 
Garrard name, is a 
source of utmost 
satisfaction and 
continuing pride in 
any music system. 
For complimentary 
Comparator Guide 
describing all five new 
Garrard automatics, 
write Garrard, 
Dept. AK -1, Westbury, 
N. Y. 11590. 

(a) 

(b) 

Two interchange- 
able spindles 
for sure, safe, 
gentle handling of records 
(a) short-for single record 
play (b) long-for intermix 
automatic play when 
desired. 



(AWARD 

WINNIND 

featuring FINCO'S 
Exclusive 

Gold Corodizing 

Award Winning 
FINCO CX-FM-4G Antenna 

$33.20 list 
FINCO FM -4G Antenna 

$24.90 list 

Who 
put the HIGH 

in HI-FI? 

IIVGD 
that's who! 

Get FM at its very 
best with a FINCO 

FM antenna! 

You can hear the difference! 

You get exacting separation! 

You get crisp, clear undistorted 
sound! 

FINCO offers the most complete 
line of 300 OHM - 75 OHM FM 
Antennas! See Your Dealer for the 
one best suited for Your Exact 
needs! 

Award Winning 
FINCO FM -5 
$36.35 list 

FINCO CX-FM-5 
$44.65 list 

Model FMSL-12 
$49.95 list 

Model CX-FMSL-12 
$58.25 list 

Model FMT-A 
All Directional FM 
Turnstile Antenna 

Kit. Mounts to 
present mast. 

$12.95 list 

FM 

STEREO KIT 
Model 7512 -AR 

Update your Antenna 
to shielded co -ax 
system. $8.95 list 

e--,4111114--" 

Model 65-7 
FM AMPLIFIER 

Indoor mounted - 
20 db gain 

$24.95 

THE FINNEY COMPANY 
34 West Interstate Dept. AM 

Bedford, Ohio 44146 

ABZ's of FM 

ON JANUARY 24, 1933, THE late Major 
Edwin H. Armstrong applied to the 
United States Patent Office for a pat- 
ent covering a system of broadcasting 
which he simply titled, "Radiosignal- 
ing." The resulting patent-#1,941,069 
-was issued December 26 of that same 
year. (Technology in the electronic 
field had not yet reached the level of 
complexity that requires the patent 
office to spend approximately five years 
before a patent is issued today!) 

The patent called "Radiosignaling" 
was, in fact, the beginning of "wide - 
band" FM broadcasting as we know it 
today. Actually, FM broadcasting 
principles were known long before 
1933, but it took Armstrong to divorce 
the techniques from those so long em- 
ployed in AM broadcasting, so that 
FM might realize its inherent advan- 
tages of low -interference, high fidelity 
performance. Today, some thirty-four 
years later, nearly thirty million FM 
receivers are in use in the United 
States alone. Of these, some ten mil- 
lion are capable of reproducing "Stereo 
FM" via the multiplexing techniques 
also conceived by Major Armstrong 
and refined primarily by another im- 
portant inventor in the FM field, Mur- 
ray G. Crosby. 

Readers of AUDIO have more reason 
than most to appreciate FM and FM 
Stereo, for here is a broadcast signal 
source worthy of high -quality audio 
amplifiers and transducers. 

To many of you, FM techniques and 
circuitry are quite familiar. Others, 
though equally appreciative of FM's 
virtues in terms of sound reproduced 
in the home, may be totally unfamiliar 
with the principles of FM broadcasting 
and reception. We expect that this new 
series, beginning in this issue, will 
serve the needs and stimulate the in- 
terests of both categories of readers. 
We plan to cover FM radio in the very 

LEONARD FELDMAN 

broadest sense-from underlying prop- 
agation principles all the way through 
the receivers themselves and, finally, 
on to the new FM Stereo circuitry. 
Readers who join us in this series 
should, by the time of its conclusion, 
have a much clearer understanding of 

just what FM is all about, what makes 
it work, and what it is that makes it the 
ideal medium for high fidelity speech 
and music radio transmission. 

AM vs FM 

An unmodulated radio frequency 
carrier wave (with no intelligence or 
audio information imparted to it) looks 
the same whether it is radiated from 
the antenna of an FM transmitter or 
an AM transmitter. Such a carrier 
wave may be represented as shown in 
Fig. 1. Unless we are told the frequency 

r 
J 

n 

J 

1 1 

J 
Fig. 1-Representation of unmodulated car- 

rier wave. Without knowing frequency or 

repetition rate of the sine waves, we don't 
know whether it is AM or FM. 

or number of alternations of the wave 
per second, there is no way to deter- 
mine the type of transmitter which 
produced it-AM or FM. In the 
United States, AM broadcasting is con- 
fined to frequencies between 540 kHz 
(540,000 sinusoidal alternations per 
second) through 1640 kHz (1,640,000 
alternations per second). This rather 

(Continued on page 6) 
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0 -DAY HOME TRIAL...WITH FULL REFUND PRIVILEGE 

`. rf'rrtn1.. r.ç - 
* r s 

te 

14.11 

How good can 
a speaker system be that is 

only a little larger 
than this page? 

MAGAZINE LABS REPORT: 
"The W20 is good value, no doubt about that.. 

But, more important, it is a musically listettable 
speaker."-"Knowledgeable ears were fooled in- 
to believing it was other (larger) speaker sys- 
tems that they were hearing."-"Covers a wider 
range than you might think possible from a box 
of little more than half -a -cubic -foot in volume." 
-"No artificial boom, but good solid funda- 
mental bass. The high end too, is well out there 
and in good balance." (Reprints of the full maga- 
zine reports gladly sent on your request.) 
MAKE YOUR OWN TEST REPORT: 

So exceptional is the performance of the 
W2OD Wharfedale Minorette, that you should 
hear it in your own home to believe it! And you 
can - ivitbout risk! Please note that your 
Wharfedale dealer has been authorized to give 
you a 10 -day home trial...with full refund prv- 
lege. We are doing this because we know there 
is simply no other way than a trial in your own 
hame for you to adequately evaluate this 
speaker system. You will be thrilled by what the 
W2OD can do. Incidentally, at $49.95, the W2OD 
is the lowest priced example of the world - 
recognized, traditional Wharfedale excellence. 

For Comparator Guide, list of dealers and reprints 
of magazine reports, write Wharfedale, Div. British 
Industries Corp., Dept. KH-1, Westbury, N.Y. 11590. 
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ABZ's of FM 
(Continued from page 4) 

narrow spectrum refers to public 
broadcasting only. Other services such 
as police radio, marine telephone, 
amateur radio and the like are also 
assigned frequencies below and above 
the broadcast hand. 

Nestled between TV Channel 6 and 
TV Channel 7 is the band of frequen- 
cies allocated to public FM broadcast- 
ing-from 88 MHz to 108 MHz. Thus, 
if the waveform of an unmodulated 
FM transmitter could be observed on 
an oscilloscope, it would look just about 
like the representation in Fig. 1, except 
that many, many more alternations 
would appear in the same time span 
due to the much higher frequency of 
transmission. 

AM Modulation 

For a complete understanding of 
how FM is so effective in reducing in - 

Fig. 2-Development of an AM -modulated 
r.f. carrier. 

(a) audio signal 

r n 

J J 
(b) unmodulated r.f . carrier 

modulation "envelope" 

(c) AM -modulated r.f. carrier 

terference, we might well begin by 
considering the effects on a carrier 
wave when it is subjected to amplitude 
modulation and frequency modula- 
tion. In Fig. 2, the "A" diagram repre- 
sents a low -frequency (audio) voltage 
while the "B" diagram represents the 
unmodulated r.f. carrier. An ampli- 
tude -modulated carrier, shown in Fig. 
2C, can be obtained with proper cir- 
cuitry. The variations now present 
represent the audio intelligence. That 
is, the variations of r.f. amplitude trace 
out the pattern of the original audio 
information. An imaginary line (shown 
dotted) encompassing this tracing is 
often referred to as the "modulation 
envelope." 

In AM modulation, there are physi 
cal limits imposed upon the amount of 
modulation possible. Fig. 3 illustrates 
this clearly. In Fig. 3A we see a de- 
gree of modulation which causes the 
overall amplitude of the r.f. carrier to 
vary plus and minus 50% of its origi- 
nal amplitude. Fig. 3B illustrates an 
example of 100% amplitude modula- 
tion. Here, amplitude of the r.f. car- 
rier varies plus and minus 100% of its 
original value. Note that on the 
"minus" portion of the cycle the car- 
rier amplitude reaches zero instanta- 
neously. If one were to exceed this 
degree of modulation (Fig. 3), the en- 
tire carrier would be "cut-off" for a 
significant portion of each audio cycle. 
Such a cut-off condition must result in 
distortion at the receiver, for the 
"modulation envelope" is no longer an 
exact replica of the original modulat- 
ing (audio) information. Therefore, it 
could not be accurately reproduced by 
the "demodulator" or detector in the 
AM receiver. 

Sidebands 

Before analyzing FM modulation, 
one more important factor about AM 
modulation must be understood. The 
process of amplitude modulation cre- 
ates frequencies other than that of the 
fundamental carrier. For example, if a 
1000 kHz carrier were to be modulated 
by an audio tone of 2000 Hz we would 
find (either by mathematical analysis 
or by direct observation) that the re- 
sultant waveform contains the 1000 

kHz carrier plus frequencies of 1002 

kHz and 998 kHz. These new frequen- 
cies are called sidebands. The extra 
power used in modulating an r.f. car- 
rier in amplitude goes into the side - 
bands. The basic r.f. carrier is left 
untouched. 

As pointed out earlier, the AM 

50% of unmodulated carrier 

(a) 50% AM modulation 

(b) 100% AM modulation 

(c) overmodulation 

Fig 3-Various degrees of AM modulation. 

broadcast band is rather limited in 
spectrum. As a result of the inherent 
generation of a pair of sidebands above 
and below the carrier, the Federal 
Communications Commission (FCC) 
had to set limits on the highest audio 
frequency that might be used to mod- 
ulate an r.f. carrier in the AM domain. 
This limit is generally 5 kHz for most 
AM stations. Thus, when a 5 kHz 
audio note is transmitted, a total of 
10 kHz (5 kHz above and 5 kHz below 
the center r.f. frequency) must be re- 
served for a given station if the side - 
bands of one station are not to "spill 
over" into the next. This sets a theo- 
retical limitation on the number of 
stations possible on the dial in a given 
locality to a maximum of 100 (1640 
kHz - 640 kHz = 1000 kHz. 1000 kHz/ 
10 kHz = 100). In actual practice, the 
FCC would not allocate station fre- 
quencies 10 kHz apart in one locality 
because most commercially -made re- 
ceivers would not be sufficiently selec- 
tive to "tune out" the adjacent station. 
Thus, 20 kHz separation is the usual 
practice. This limits the number of 
stations in an area to about 50. 

(Continued next month) 
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"Heath In Their Literature Implies Strongly That The AR -15 
Represents A New High In Advanced Performance And 
Circuit Concepts. After Testing And Living With The AR -15 
For Awhile, We Must Concur." 

t 

Julian Hirsch, noted audio critic, and au- 
thor of the "Technical Talk" column in Hi-Fi/ 
Stereo Review (May '67 Issue). 

. . The Entire Unit Performs Considerably Better Than The 
Published Specifications" 

C. G. McProud, editor and publisher of 
Audio Magazine (May '67 Issue). 

3; 911 94 416 

t..... .. I t . .I. 

E'1e 1,1. k;l 

Heathkit° Solid -State 150 -Watt AM/FM Stereo Receiver $329.95t 
Mr. Hirsch Went On To Say: "In most respects, it is superior 
to any manufactured receiver we have tested, and in several 
respects its FM tuner outperforms any other we know of." 

"The FM tuner's front end uses field-effect transistors (FET's) 
for high sensitivity and freedom from cross -modulation. The 
FM i.f. amplifier is unique and marks the first use of inte- 
grated circuits in a kit receiver. Each IC, about the size of a 
transistor, contains ten transistors, seven diodes and eleven 
resistors. Instead of the usual i.f. transformers, which require 
periodic alignment and have less -than -ideal response charac- 
teristics, the Heath AR -15 uses two crystal -lattice filters. Though 
costly, these have a virtually ideal flat-topped response charac- 
teristic, with extremely steep skirts which offer a degree of 
adjacent channel selectivity unobtainable with conventional i.f. 
transformers." 

"This is the most sensitive FM tuner we have ever tested, and 
it has by far the best limiting characteristic. Its IHF sensitivity 
was 1.45 microvolts and limiting was complete at about 2 micro- 
volts. We could not find any stations that did not limit fully, 
with silent backgrounds. We were also able to receive stereo 
broadcasts from a distance of 70 miles, only 200 kHz from a 
powerful local station, without interference, a feat not matched 
by any other tuner in our experience." 

"We found the Heath AR -15 a very easy receiver to use and to 
listen to. Its enormous reserves of clean power make for effortless 

listening at any level, and the FM tuner brought in more listen - 
able FM broadcasts (as many as fifteen to twenty on a single 
sweep of the dial) than we had realized existed in our area." 
"We know of only a few amplifiers that can match or surpass 
the AR -15 in power or ultra -low distortion, and most of them 
cost considerably more than the entire AR -15 receiver. No other 
tuner we have used can compare with it in sensitivity. Con- 
sidering these facts, the AR -15 is a remarkable value at $329.95 
in kit form. Several people have commented to us that, for ,the 
price of the AR -15 kit, they could buy a very good manufactured 
receiver. So they could - but not one that would match the 
superb overall performance of the Heath AR -15." 

Mr. McProud Went On To Say: "The amplifier provides a 
continuous average power of slightly better than 60 watts per 
channel with both channels operating into 8 -ohm loads and 
distortion measuring 0.3 percent; with 4 and 16 ohm loads, the 
output at the same distortion measured 54 and 47 watts, re- 
spectively. At 50 watts output, distortion is less than 0.2 percent 
at 1000 Hz, and less than 0.5 percent from 8 Hz to 40 kHz; at 
the 1 -watt level, THD is less than 0.1 percent at 1000 kHz, and 
less than 0.25 percent from 8 Hz to 27 kHz. At full output, 
IM distortion is less than 0.5 percent, and at 1 watt it is only 
0.15 percent." 

t Kit AR -15, (less cabinet) 34 lbs.... $329.95 
AE -16, assembled, wrap -around walnut cabinet, 10 lbs . $19.95 

e11 i 
HEATH COMPANY, Dept. 41.1 

FREE! World's Largest Benton Harbor, Michigan 49022 

Electronic Kit Catalog Please send FREE Heathkit Catalog. 

Contains full descriptions and specifi- 
cations of AR -15 and over 250 easy -to - 
build kits ... stereo/hi-fi, color TV, 
electric guitars & amplifier, organs, 
AM -FM -shortwave radios, test, marine, 

Enclosed is S plus shipping. 

Please send model (s) 

Name 

CB and ham radio. Mail coupon or write 
Heath Company, Benton Harbor, Mich- 
igan 49022. 

Address 

City State Zip 
Prices & specifications subject to change without notice. HF -203 
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AVM 
EDWARD TATNALL CANBY 

Plug in the Positive 

I don't remember exactly how many 
years back it was that I wrote an abor- 
tive article for this department-it was 
never published-on a question of elec- 
trical ionization and its remarkable re- 
lationship to (a) health and well being, 
and (b) tweeters. I am now somewhat 
stunned to discover, at this late date, 
the ramifications of the subject in 
which I almost entangled myself. 
There were even matters of national 
security involved. Phew! Little did I 
know. 

Well, the security wraps are entirely 
off now and I'm in the clear. It's OK. 

You see, at that point, which might 
have been around 1961, there was an 
implication in what I had written that 
a certain type of loudspeaker just 
might be a minor health problem- 
though I really didn't know for sure. 
(It isn't.) 

Now this sort of implication isn't to 
be made casually in a fun article, I had 
to admit. Especially in view of my 
fogginess as to the electrical details in- 
volved, which seemed to me so very 
odd, so bizarre, that I was afraid some- 
one was pulling my leg. 

Now the whole business is suddenly 
all over the place, as of early this last 
spring. I have a fine account of it be- 
fore me right now: Business Week, 
May 6th. If they can talk about it, I 
guess I can. So-feeling like a man who 
walks where a mine has recently been 
de-fused-here I go, gingerly. It's 
about those positive and negative ions 
in the air. 

What an anticlimax-is that all?? 
You mean that guff about one kind 
inducing a state of well being and the 
other a sense of malaise? How trivial 

can you get? (That's what some read- 
ers may be thinking.) 

Well, it's not trivial at all. And there 
are some lovely mind -twisting compli- 
cations for us here, right down at the 
fundamental electronic level. And of 
course there's that business of the 
tweeter. 

First, let's get clear on the health 
part. I could have sworn (from the old 
article I wrote) that negative ions were 
healthful. But no! It seems that the 
positive variety are on the plus side for 
health. If the ambient air around you 
has a positive charge, so the story 
goes, your sense of well being and gen- 
eral body tone is positive. You feel 
good. You work well. You tire slowly. 
You stay wide awake. (OK, you gram- 
marians-you feel well.) 

Conversely, if there is a negative 
charge hanging around in the air, your 
style is cramped, you become defeatist, 
your efficiency goes down, your fatigue 
rate increases sharply, you get drowsy. 
All too familiar, that description. 

Cristjo Cristofv 

The man who seems first to have dis- 
covered this extraordinary principle 
and to have realized (do you?) its fan- 
tastic significance, was named Cristjo 
Cristofv. That's Bulgarian. It was back 
in the early years of World War II and 
he was on the wrong side of the fence. 
He was a refugee; he fled Bulgaria for 
-Germany. Aha! The plot thickens, 
militarily. 

What could he do about it? I mean 
the principle, not the plot. 

Well, first more theory. It surprised 
me mightily, in doing research in 1962 
for my short History of Electricity 
(Hawthorne), to find that the open air, 
outdoors, generally has a considerable 
charge in relation to the ground. If I 
am right, it is normally positive. That 
is, there is an excess of ionized gas 
atoms, each one minus an electron or 
two in its outer shell ... Oh -oh. I see 
that the article before me in Business 
Week is positively off the beam-it 
says that positive ions are those which 
carry "an extra electron." Not true! 
Positive ions lack electrons. 

Now, you see, we're already down to 
fundamentals, and it's me against a 
national magazine. I'm right, I think. 

Franklin 

Remember that ever since Ben 
Franklin's discovery in the middle 
1750s (see my book) of opposite 
charges, we have been using the names 
in reverse. It was a 50-50 choice for 

Franklin, who had no way of knowing 
which charge was which, nor in what 
direction a current flowed. Indeed, the 
electric current had not been discov- 
ered then, and there weren't any cur- 
rents, man-made (except instantaneous 
static discharges) , until a half century 
later. Even old Volta didn't understand 
what he had discovered, in the Voltaic 
pile or cell, around 1800. 

Before Franklin, it had been discov- 
ered that there were two different 
kinds of static electricity, and such odd 
names as "vitreous" had been applied 
(after the glassy charging materials) 
to distinguish between the two so- 
called electrical fluids. 

Franklin's was the brilliant mind 
that, at last, and without very strong 
proof, realized the two were phases of 
the same thing, and that an electrical 
charge was an excess of one or the 
other of the two complementary elec- 
trical qualities. An uncharged body, he 
said, contained equal amounts of both. 
Darned ingenious hypothesis under the 
circumstances! He named them posi- 
tive and negative-and got them wrong 
way around. 

Yes, it all ties in. I recall the aston- 
ishing discoveries of these air charges 
in mid -eighteenth century, after the 
Leyden jar began to get around and 
there was a way to store up an elec- 
trical charge of large size. It was also 
the time of the lightning rod and metal 
points that collected charges out of the 
air. Experimenters set them up all over 
the place and ran their crude wires 
(often they were chains or bars, wire 
being scarce) into their studies and to 
banks of Leyden jar capacitors. To 
everyone's amazement, it was found 
that even on a clear, sunny day, there 
might be enough charge in the air 
above the ground to cause violent ex- 

plosions when the Leyden jars were 
discharged to ground. So you see, more 
than 200 years ago they knew about 
these floating air charges. 

The normal, average air potential 
only a few feet above the ground (and 
even in rainy weather) runs up to a 
steady several hundred volts. It's a 

semi -permanent charge, too, not a 

temporary phenomenon. Only the ex- 

treme electrical violence of the passing 
thunderstorm throws it off balance. 

That semi -permanent charge, it now 

appears, is positive. An excess of posi- 

tive gas ions, lacking electrons (they 
are knocked loose, for one thing, dur- 
ing lightning discharges) as compared 
to negative -charge free electrons. 

Using this as a base, we'll continue 
next month with Mr. Cristofv's devel- 

opment of an "ion box" and a story on 

a "new" ionic speaker. 
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If you understand 
why this model train 

derailed . . . 

you'll understand the importance of high 
trackability in your phono cartridge 

Breathes there a man who's never seen 
a model engine attempt to negotiate a 
too -sharp bend, too fast? The train 
derails. This is kid stuff when com- 
pared to the wildly undulating grooves 
that the phono cartridge stylus en- 
counters in many modern recordings 
... especially if the recording is cut at 
a sufficiently high velocity to deliver 
precise and definitive intonation, full 
dynamic range, and optimum signal- 
to-noise ratio. Ordinary "good" quality 
cartridge styli invariably lose contact 
with these demanding high -velocity 
grooves ... in effect, the stylus "de- 

rails". Increasing tracking weight to 
force the stylus to stay in the grooves 
will ruin the record. Only the Super 
Trackability Shure V-15 Type II Super - 
Track® cartridge will consistently and 
effectively track all the grooves in 
today's records at record -saving, less - 
than -one -gram force ... even the cym- 
bals, drums, orchestral bells, maracas 
and other difficult -to -track instru- 
ments. It will make all of your records, 
old and new, sound better. Independ- 
ent experts who've tested the Super - 
Track agree. 

V-15 TYPE II 
SUPER TRACKABILITY PHONO CARTRIDGE 

At $67.50, your best investment in upgrading your entire music system. 

Send for a list of Difficult -to -Track records, and detailed Trackability 
story: Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois 60204 

01967 Shure Brothers, Inc. 
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TOTAL MIXING FLEXIBILITY... 

with the new 

LANG SOLID-STATE 
COMPACT MIXER 

With exclusive echo feed and return, the new LANG 

SOLID-STATE COMPACT MIXER is the economical 
approach to all portable and console requirements 
in any recording or broadcast facility. 10 inputs - 
5 each - are switchable between high and low 

level with separate echo feed on each. The LANG 

COMPACT MIXER also features a master gain control 
and plug -in -circuit design to facilitate customizing 
to your individual requirements. 

MODEL 
LMX-2 

FEATURES: 
All Silicon Circuitry Stainless 

Steel Control Panel Plug-in Micro- 
phone Pre -Amplifier and Accessory 
Cards Separate Echo Feed and 
Return on each input Use one, two 
or more units for multi -channel 
application. 

ADD THESE LANG COMPONENTS FOR 
A COMPLETE AUDIO FACILITY... 

CONSOLE CABINET 
Ideal for use as an audio facilities 
cabinet. LANG CONSOLE CABINET 
can be bolted together or placed 
separately. Use 2, 3, or 4 sections - each with desk rack space 17" 
x 19". Additional upright space of 
51" high x 19" wide for patch 
or meter panel. Sloping front can 
be vertically positioned for ease 
in servicing equipment. Removabe 
back panels, too. Ample knee room 
and foot rest for comfort. 

ADD 
2 OR 3 

MORE 
CHANNELS 

AS YOU 
GROW! 0 0 0 

'LJ I IJfI i 

For complete details and 1967 Lang Electronics Catalog write today to: 

LANG MONITOR/CUE CONTROL 
PANEL - Model CLP 

A color coordinated matching panel for use with the Lang 

Mixer and Lang Mixer Equalizer, the LANG MONITOR/ 
CUE CONTROL PANEL provides the following facility for 
an audio console installation: Talk back key and talk 
back gain control; monitor gain control in studio and 

control room; monitor switching in studio or control room 
or both. 4 ten -position prewired rotary switches permit- 
ting any switching on 4 channels. 

LANG EQUALIZER - Model LXQ 
An accessory to the Lang Compact Mixer to provide sepa- 

rate high and low equalization for each of the 9 mixer 
inputs. Comes complete with interconnecting cable and 

plugs. 

r 

LANG METER PANEL - Model LMP 
A precision illuminated 4" VU meter with 115V trans- 
former and terminal strip mounted on the rear. 
in 1, 2, 3, or 4 meters on a single panel. 

LAN G507 FIFTH AVENUE NEW YORK, N.V. 10017 
ELECTRONICS, INC. 

Tape 
Guide 
HERMAN BURSTEIN 

Recorder output 

Q. I have noticed a recorder which 
advertises a 5 -volt output. Is this rea- 
sonable? Do many recorders provide 
this much output? 

A. Five volts output for a tape re- 
corder is rather unusual. Most ma- 
chines deliver about 1 or 2 volts. Audio 
preamps, integrated amplifiers, and re- 
ceivers seldom require as much as 1 

volt to be driven to full output. If a 
tape recorder has a VU meter that in- 
dicates output level, and if the meter is 
properly connected and calibrated, a 
O -VU indication on a steady tone sig- 
nifies an output of 1.228 volts. 

Distortion check 

Q. Is the record -playback head likely 
to be a source of distortion? If so, how 
can I check it? Are shielded test leads 
required for connections to the head? 

A. Usually the heads are not signifi- 
cant sources of distortion. However, a 
poorly designed head may be over- 
loaded at low frequencies, particularly 
in recording. You can check the record- 
ing quality of the head by playing the 
recorded tape on another machine 
known to be of good gùality. You can 
check distortion by a distortion meter 
or by observing the playback waveform 
on an oscilloscope. Connections to and 
from the tape heads should be via 
shielded leads to avoid hum. Shielded 
leads should also be used to feed a sig- 

nal to the tape amplifier, unless the 
audio source is of very low impedance. 

Extra oscillator lead 

Q. The secondary of the oscillatfY 
coil in my **** tape recorder has an 
extra lead which passes through a di- 

ode and a potentiometer and connects 
to the grid of a tube (not the oscillator 
tube). Could you explain this connec- 
tion? 

A. My guess is that some of the cur- 
rent from the oscillator is rectified by 
the diode, and this varies the current 
drawn by the tube in question, which 
acts as a voltage regulator to stabilize 
the amount of oscillator current. 

Check No. 145 on Reader Service Card 
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TKS-40-SOLID STATE STEREO MUSIC SYSTEM 
(A COMBINATION OF TK -40 AM/FM 30 WATTS 

AUTOMATIC STEREO RECEIVER WITH S-40 
SPEAKERS) 

1K-55 - SOLID STATE 60 WATTS FM AUTOMATIC 
STEREO RECEIVER 

TK -66 - SOLID STATE 60 WATTS FET AM/FM AUTOMATIC 
STEREO RECEIVER 

TK-88-SOLID STATE 90 WATTS 
FET AM/FM AUTOMATIC 

STEREO RECEIVER 

ault*/ 
IS STANDARD 
with...KENWOOD 

An exciting adventure in listening pleasure awaits you with 
KENWOOD solid state stereo receivers. You'll appreciate the 

handsome new chassis design, including outstanding 
custom features such as the dramatic new finger-tip control 

panel on the luxury model TK -140. Advanced engineering 
circuitry offers wide bandwidth and frequency response, 

superior sensitivity, selectivity, and image rejection. All 
KENWOOD receivers feature the exclusive automatic 

transistor protection circuit (U.S. Pat.) and unparalleled 
dependability backed by a two year warranty. 

Visit your nearest KENWOOD franchised dealer and ask him 
for a demonstration. Compare the value of KENWOOD with 

much higher -priced receivers on the market, and join the 
audiophiles everywhere who are choosing KENWOOD for... 

the sound approach to quality 

69.41 Calamus Avenue, Woodside, New York 11377 
3700 South Broadway Place, Los Angeles, California 90007 

AUDIO AUGUST 1967 

TK -140 - SOLID STATE 130 WATTS FET AM/FM AUTOMATIC STEREO RECEIVER 
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This is our idea 
of a well rounded 

speaker. 

Forget the frills of a 
hand -rubbed walnut fin- 
ish, statuesque original- 
ity and language like 
that! When you buy a 
speaker, you're buying 
performance. Sound! 
The Royal Grenadier 
9000 is our idea of a 
true-to-life speaker sys- 
tem. Its revolutionary 
die-cast divergent acous- 
tic lens assures fuller 
frequency and separa - 

Check No. 110 on Reader Service Card 

tion, plus broader sound 
propagation across the 
entire spectrum. All in 
all, it rounds out the 
most significant ad- 
vances in stereophonic 
reproduction! The fact 
that we've added a flaw- 
less imported marble top 
is just so much more 
icing. For color litera- 
ture and nearest dealer. 
write: BEMPIRE 

N6IMWAJTAVL.SAAuN nrr.M.r 

Ask this embarrassing 
question when you're 

shopping hi-fi: 
"Does this automatic have a hysteresis motor?" 

If you were a sound engineer selecting a professional turntable or tape 
transport for the studio, the hysteresis motor would be one of the first 
features you'd look for. Reason? Speed accuracy. 

The hysteresis motor is a synchronous motor. Its speed is locked in 

by the alternating frequency of the power source. Voltage may surge, 
or it may drop as you turn on appliances. The hysteresis motor doesn't 
care. It just keeps going round and round steadily, smoothly, without 
missing a beat. 

Shouldn't you be entitled to this kind of performance when you're 
shelling out good money for a fine turntable? We think so. 

The only automatic with hysteresis motor, and lots of other quality 
features, is the Miracord 50H. 

See it at your hi-fi dealer, $149.50 less cartridge and base. For details 
write: Benjamin Electronic Sound Corp. Farmingdale, N.Y. 11736 

Letters 
from Readers 
Loudspeaker design texts 

In your answer to Mr. Ray V. Child's 
inquiry in the May 1967 20th Year 
issue, you neglected to mention what 
are perhaps two of the most basic 
books available covering loudspeaker 
design. These are "Acoustics" by Leon 
L. Beranek (McGraw-Hill, Publishing) 
and "Electroacoustics" by Frederick V. 
Hunt (Harvard University Press, John 
Wiley and Sons, Inc.). 

C. VICTOR CAMPOS 

Brookline, Mass. 

Hartsfield not "Palladin" 
I enjoyed being reminded of some 

of those early component pieces illus- 
trated in your May article, 20 Years of 
Audio. 

As a recording engineer for the U.S. 
Air Force Band, I met a gentleman 
dedicated to the audio arts by the name 
of Bill Hartsfield [designer of the J.B.L. 
"Hartsfield" speaker system] who de- 
veloped some interesting condensor 
microphones and speaker systems. 
However, he didn't resemble movie 
actor Richard Boone. Are you or I out 
of phase on this one? 

R. ALAN CAMPBELL 
Cape May, N. J. 

Bill Hartsfield, indeed! Anyone who 
knows his Muntz from his Conrac can 
tell you that the person in the picture 
is Palladin of "Have Gun, Will Travel," 
minus his costume. Or was Palladin 
actually Bill Hartsfield in mufti? 

J. GORDON HOLT 
Wallingford, Pa. 

He not only looks like Richard 
Boone, he is Richard Boone, confirms 
the James B. Lansing people. But they 
do not have a picture of Bill Hartsfield 
to send us for comparison purposes.- 
Ed. 

Is it legal? 
I recently built a sound -actuated 

color display, as described in AUDIO 

Magazine, September 1966. A friend 
who saw it wants me to build one for 
him, paying me for parts and labor. He 
wants to use it for psychadelic lighting 
effects for rock and roll bands. I won- 
der if I would meet any legal compli- 
cations due to patent or copyright 
holdings? 

GENE SAMPSON 
Bristow, Okla. 

We cannot say the coast is clear 
without hesitation when the end use is 
for commercial purposes. Suggest you 
obtain a legal opinion on this. Ed. 

The Miracord 50H 
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When engineers open our catalog to select a Neumann microphone, 

'HCNES 

SE 
!R 

PHONE 

SUPPt1ES 
YST 

'MS ana STANDS 
'LICATIONS 

CHNICAL 
PAPERS 

To many sound engineers, Gotham 
Audio means Neumann microphones. 

Period. 
So, when they open our 188 page catalog, 

they're in for a fascinating surprise. 
Because, in addition to being the sole U.S. 

distributor of the world's finest microphone, 
Gotham also offers more than 300 other quality 

sound products and services.Tape recording equipment, 
for example. And disk recording lathes. And disk cut- 
ting systems. And disk reproducing equipment. And 

they don't know what 
they're getting 

themselves into. 

ONES 

studio and control room equipment. And test equipment. 
You'll find the names of Europe's best-known com- 

panies on these products. EMT. Beyer. Studer. And, of 
course, Neumann. You'll also find that our choice of 
products is always based solely on their ability to ad- 
vance the technical excellence of American audio. 

So, the next time you 
need top -performance 
sound equipment, open up 
one of our catalogs. You'll 
find it worth looking into. 

For information about any Gotham product, please write on company letterhead. Specify product classifications in which you are interested. 

Gotham 
Audio Corporation 

2 West 46th St.. New York,N. Y. 10036 
In Canada:J-Mar Electronics Ltd. 

AUDIO AUGUST 1967 13 



EDITOR'S 
REVIEW 

Fresh Coat of Paint 

You'll notice that AUDIO has been restyled for 

easier readability. We hope, too, that you find our 

new, contemporary "look" refreshing. 

The change in graphics reflects the comments we 

received from readers who responded to our invita- 
tion in June to let us know what they like, what they 
don't like, and what they wish to read about in future 
issues of AUDIO MAGAZINE. The response was over- 

whelming both in number and content. 

The tally will be in shortly, but some things are 
already evident. Everyone has different views which 
are based on personal experience and inclinations. 
Obviously, some articles or departments are received 
more heartily than others, depending upon back- 
ground. In a publication which covers the audio 
spectrum-audio through radio -frequency equip- 
ment-this is expected. There's a lot to choose from, 
however. 

Where other magazines devote most of their space 
to music, AUDIO focuses on equipment. In fact, 
AUDIO features more than twice as many pages on 
hi-fi equipment than other leading magazines. From 
basics to advanced technology; from consumer hi-fi 
to professional audio. So there's plenty for every- 
body. 

With nearly 38 per cent of AUDIO'S readership 
being professionally involved with audio and elec- 
tronics (based on hundreds of respondents to our 
June "Hot Line to the Editor" card), a substantial 
part of our editorial content will continue to cover 
this area. Many readers in the non-professional group 
share similar leanings. With subsidiary occupations 
and interests such as E.E. professor, amateur radio, 
experimenter, and other technical orientations, this 
is not surprising. 

Not all AUDIO readers are technically -inclined or 
hobbyists, by any means. The "non -pro" group in - 

dudes a significant number who are music lovers first 

and merely wish to keep abreast of hi-fi equipment 
trends, gather buying information, learn how to 
correct equipment faults, overcome tape recording 
problems, etc. Records indicate that many in this 
category develop a high interest in audio equipment 
after a period of time and become hi-fi buffs, eventu- 
ally able to enjoy the more technical aspects of 

AUDIO; others become hi-fi "drop -outs" who are 
replaced by new readers. This group will be served 
much editorial fare, too, to foster their interest in 

hi-fi. And in this age of specialization, we anticipate 
that many "pro's" will welcome such information. 
We know audio engineers, for example, who abso- 

lutely flounder in the r.f. end of things and, conse- 

quently, will find basic information on the subject 
invaluable. 

AUDIO will feature selective reviews and analyses 
of records and recorded tapes, as it has over the 
years. 

In sum, the entire audio (including FM and video) 
field will be covered in the pages of AUDIO with an 
eye toward our sophisticated following as well as on 

less knowledgeable readers. In the works for future 
issues are a variety of meaningful, in-depth articles. 
New, exciting audio departments will debut shortly, 
too. As issues unfold over the months, we'd be 
pleased to hear your comments. After all, AUDIO is 

edited for you. 

Consumer Electronics Trade Show 
Rings Bell 

The Electronic Industries Association's first con- 
sumer electronics show, held in New York City at 
the end of June, was a resounding success. Exhibitors 
ran the gamut of consumer electronic product manu- 
facturers, including TV, transistor radios, phono- 
graphs, and, scattered among them, some hi-fi com- 
ponents. 

Some exciting developments point toward 1968 as 
a hi-fi action year. For example, Sony Superscope 
demonstrated a reel-to-reel tape recorder that fea- 
tures stacked tape reels à la record changer, and 
automatic threading. KLH announced they reached 
an agreement with Dolby Laboratories for exclusive 
use of the Dolby System in consumer products. This 
is the noise -reduction system used by some record 
manufacturers to produce original master tape re- 
cordings. (See AUDIO ETC., March and April 1967.) 
And tape cartridge equipment manufacturers jockey 
for position with 2 -track, 4 -track, 8 -track, and cas- 
sette types as contenders, with the latter coming up 
fast on the outside. A. P. S. 
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ustamatic: 

the cartridge that cleans the grooves while it plays. 

he new Pickering V-15/3 Micro -Magnetic" stereo cartridge proves that cleaner grooves combined with cleaner tracing 
esult in cleaner sound. The built-in Dustamatic 'brush assembly automatically sweeps dust particles from the groove before 
ie stylus gets there; and the new moving system reduces tracing distortion close to the theoretical minimum, thanks to ynamic Coupling of the stylus tip to the groove. There are four "application engineered" Pickering V- 15/3 Dustamatic models 
l' match every possible installation, from conventional record changers to ultrasophisticated low -mass transcription arms. rices from $29.95 to $44.95. For free literature complete with all details, write to Pickering & Co., Plainview, L.I., New York. 

Check No. 112 on Reader Service Card For those who can hear the difference. Pickering 



AND SPECSI ALL -SILICON RELIABILITY. INSTAMATIC OUTPUT OVERLOAD PROTECTION CIRCUITRY. NOISE -THRESHOLD -GATED AUTOMATIC FM 

TUNING METER. FRONT -PANEL FM INTERCHANNEL HUSH ADJUSTMENT. MONO/STEREO SWITCH AND STEREO HEADPHONE JACK, ROCKER - 

AND REMOTE SPEAKERS DISCONNECT. MUSIC POWER 140 WATTS (4 OHMS) IN 0.8% HARM DISTORTION. IM DISTORTION 0.1% N 10 WATTS 

. 1.8 MV. HUM AND NOISE (PHONO) -70 DB. FM SENS. (IHF) 1.8 µV FOR 30 D8 QUIETING. FM SIGNAL-TO-NOISE. 70 DB. FM CAPTURE RATIO: 

01%. AM SENS. 2.0µV. AM BANDWIDTH 7.5 KC. 45 SILICON TRANSISTORS PLUS 18 SILICON DIODES AND RECTºFIERS. SIZE: 16%, X 14 IN. DP. 

COMPARE THESE NEW SHERWOOD S-71100-FET FEATURES 

STEREO/MONO SWITCHING, FM STEREO LIGHT. ZERO -CENTER 

ACTION SWITCHES FOR TAPE MONITOR. NOISE -FILTER. MAIN 

OR LESS. POWER BANDWIDTH 12-35.000 CPS. PHONO SENS 

2.4 DB. FM CROSS -MODULATION REJECTION -9508. DRIFT 

... u. .n.a., 

Did you think because Sherwood makes such beautiful receivers we would neglect 

Field -Effect -Transistor circuitry? The new Sherwood ALL -SILICON Model S-7800-FET 

FM/AM 140 -Watt Receiver shown above has been specially designed for urban strong -signal 

locations.' This ALL -SILICON receiver offers unexcelled FM reception in areas where 

powerful local stations can interfere with the reception of distant and weaker stations. The 
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FORUM ON 

Microphones 8( Headphones 

Continuing last month's 
discussion with hi-fi 

manufacturers on 
characteristics of 

microphones and stereo 
headphones, this concluding 

article examines 
specifications and how 

to evaluate these 
important components. 

PARTICIPATING 
MANUFACTURERS 

ALTEC LANSING 

DAVID CLARK 

DYNACO 
ELECTRO -VOICE 

ELPA MARKETING 
GOTHAM AUDIO 

JENSEN MANUFACTURING 
KOSS ELECTRONICS 

NORELCO 

SENNHEISER 

SHARPE INSTRUMENTS 

SHURE BROTHERS 

UNIVERSITY SOUND 

ARTHUR P. SALSBERG 

MICROPHONES 

Last month, we concluded with an 
examination of microphone polar 

response characteristics. 

3. Impedance. To assure the most 
efficient transfer of a microphone 
signal to an amplifier, the impedance 
(opposition to the flow of alter- 
nating current) of each should be 
properly matched. Using a low - 
impedance (25 Ohms to 600 Ohms) 
microphone with a high -impedance 
input amplifier will generally re- 
sult in a poor signal-to-noise ratio, 
with lower signal level. Conversely, 
using a high -impedance (over 1,000 
Ohms) microphone with a low -im- 
pedance amplifier may overdrive the 
amplifier or adversely affect fre- 
quency response. 

Steve Temmer gives this saga- 
cious advice: "In purchasing a 
microphone, determine the input im- 
pedance of the device into which it 
is to operate and then buy a micro- 
phone meant to be operated into 
that impedance. Small differences 
such as between 150 Ohms and 250 
Ohms can be neglected." Micro- 
phone matching transformers are 
available which enable a low -imped- 
ance microphone to be used with a 
high -impedance input, and vice- 
versa. In addition, there are many 
microphones which feature dual im- 
pedance: high and low. 

If long microphone cables are to 
be used, that is, where you intend 
to utilize a microphone more than 
20 feet from the tape recorder, all 
manufacturers agree that a low -im- 
pedance microphone should be used. 
This will avoid significant signal 
loss, especially of high frequencies, 
and minimize hum. 

4. Output Level. Manufacturers em- 
ploy different reference levels to 
determine output level. The ratings 
are expressed in negative decibels, 
-55 dB, for example. This is the 
dB rating below an established zero 
reference; the smaller the negative 
number, the higher the output level 
of the microphone. The Electronic 
Industries Association (EIA) sug- 
gests a standard which has a power 
reference of 1 milliwatt with a 600 - 
ohm load and a specific sound pres- 
sure. But few manufacturers follow 
this method. 

Is Shock -mounting Necessary? 

There are a variety of accessories 
available to counter external forces 
that might be detrimental to the per- 
formance of a microphone, and to 
protect the mike against environ- 
mental conditions. 

Perhaps one of the most important 
"extras"-and in some instances, it's 
an integral part of the microphone- 
is a shock mount. William Hayes, 
Altec Lansing, points out, "In gen- 
eral, the mechanical mount influ- 
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ences the mike's performance only 
by transmitting mechanical noises 
such as floor noises caused by people 
walking." University Sound agreed 
that movement of performers can be 
minimized by using a sturdy mike 
stand and shock -mounted micro- 
phone. Jim Kogen, Shure, mentions 
the use of a shock mount to make the 
microphone "insensitive to thump- 
ing of the microphone stand and 
other structure -borne noise." 

William Phillips, Dynaco, made a 
strong point about the bad effects 
that vibrations can exhibit on a sen- 
sitive microphone. "How often has 
a recording been botched," he asks, 
"because the vibrations from the 
bass instruments in the ensemble 
passed through the wood floor, up 
the mike stand, to the mike and the 
recording?" And he offers some 
hints: "The rule is, use a mike stand 
when you're on cement floors. With 
anything else, either sling the mike 
from overhead, or isolate the mike 
and its stand with sponge padding, 
a pillow or anything that will absorb 
low -frequency energy. Slinging a 
mike," he continued, "is often over- 
looked and is easy to accomplish 
with ordinary clothesline - secure 
the mike to its cable and attach the 
cable to the clothesline, taking great 
care to 'aim' the mike if it has other 
than an omnidirectional pattern." 

Microphones, while not being 
especially delicate, are susceptible 
to damage just as any reasonably 
fragile piece of equipment is. Micro- 
phones are more rugged today than 
ever before, though certain types are 
more robust than others. (We dis- 
cuss the merits and demerits of 
different types in following para- 
graphs. ) 

A variety of accessories are avail- 
able to prevent mikes from environ- 
mental damage as well as enabling 
them to eliminate some external 
problems. Pop screens may be used 
to prevent moisture from entering 
a microphone element, for example, 
though many microphone elements 
are relatively impervious to such 
small amounts of moisture. Wind 
and pop screens may be used to re- 
ject interference. Grilles or screens 
made up of fine mesh screen, silk 

and filters are used by some manu- 
facturers to prevent damage from 
external forces. Some microphone 
diaphragms are constructed with 
non -corroding metals such as gold. 

How to Judge Qualities 
of Microphones 

In general, manufacturers are 
agreed that judging the quality of 
one microphone against another in 
the same category is beyond the 
scope of the consumer. Various sug- 
gestions are offered: "Manufac- 
turer's reputation," "Watch the TV 
screen and see what the pro's use," 
"Study the specs and weigh these 
against cost," "Ask a professional 
whose judgment you trust," "Check 
product reviews in AUDIO Magazine" 
(Honest!) , and similar suggestions. 
Many manufacturers expressed the 
same views for selecting any good 
quality mike. 

For narrowing down a choice, 
however, there were many sugges- 
tions tendered. Aside from listening 
tests, the limitations set down by 
your recording needs, your "pocket- 
book," and the suggestions pre- 
viously mentioned, manufacturers 
were near -unanimous in choosing 
two characteristics which affect the 
sound quality of a microphone more 
than others: frequency response and 
polar response. Sure, one manufac- 
turer felt that, all things being 
equal, faithfulness of directional 
characteristics had *he most influ- 
ence on sound quality; another 
pointed to the apparent effects of 
severe peaks and valleys in a fre- 
quency response curve, especially 
extreme deviations at the low end 
and high end of the frequency spec- 
trum; but, by and large, it came 
down to frequency and polar re- 
sponses as the real key to a mike's 
sound performance. 

Brakhan of Norelco (AKG), for 
example, stated, "The first step for 
any microphone user interested in 
improving his recordings would be 
to obtain a cardioid microphone." 
He noted that a microphone featur- 
ing rejection starting at 90° off 
axis will eliminate poor room acous- 
tics and reflections. "Secondly," he 

opined, "the microphone should 
have at least a frequency response 
of 50 to 15,000 Hz. For amateur ap- 
plications, it would be desirable to 
have a slightly rolled -off response 
since in close-up work a microphone 
will have the so-called `proximity 
effect,' that is, a rise of low -fre- 
quency response. A rise of 4 to 6 dB 
at around 7,000 Hz would add de- 
sirable presence to the recording," 
he observes. 

When it came down to micro- 
phone types, however, 'there were 
apparent differences of opinion, no 
doubt colored by each person's ex- 
perience and company affiliation, if 
only subconsciously. 

A battery of questions were 
thrown at interviewees: What im- 
portance should be attached to the 
method of transduction? Do dif- 
ferent types of mikes - condenser, 
dynamic, ribbon, ceramic-limit per- 
formance capabilities? Is one type 
preferred over the other? 

We got a potpourri of responses, 
as you may well imagine. Manufac- 
turers were split on whether or not 
the method of transduction is impor- 
tant, depending on their reactions 
to the other questions. 

Most of the manufacturers or dis- 
tributors of condenser microphones 
said that this type of mike exhibited 
the best performance. One in this 
group commented that the fact that 
it is a condenser unit is not a guar- 
anty of its excellence; there are good 
and bad ones, adding that many 
good dynamics exceed in quality 
many poor condensers. Another in 
the group included ribbon micro- 
phones. A few condenser manufac- 
turers or distributors conceded that 
dynamics are more "reliable" than 
condenser types. Further, that con- 
denser mikes are bulkier than dy- 
namic mikes. Others in the group 
called out the fact that there are 
some condenser mikes which, using 
transistor power supplies and long - 
life batteries, are as small and light 
as the better ribbon mikes. In ad- 
dition, it was noted that though 
condenser mikes are generally ex- 
tremely expensive, there are some 
lower -cost condenser mikes avail- 
able. One manufacturer pointed out 
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that some of the highly -expensive 
condensers used by major record- 
ing studios feature pickup patterns 
which can be changed at the flick of 
a switch from cardioid to bidirec- 
tional to omnidirectional. 

Manufacturers of dynamic and 
ribbon microphones by and large 
compared the relative attributes of 
all three types. One manufacturer in 
this group observed that a condenser 
is generally considered the optimum 
type for professional use because of 
its flatter response and better tran- 
sient characteristics, though noting 
that this is not a fast rule because 
there are many excellent dynamic 
and ribbon microphones to choose 
from. 

Most of the others observed that 
each of the types exhibit inherent 
advantages and limitations. The 
cumbersomeness (because of its low 
output, amplifying equipment and a 
power supply are required) and high 
cost of condenser microphones were 
called out by all other manufac- 
turers in this group. Some cited the 
sensitivity of a few condenser units 
to moisture. Concerning ribbon 
microphones, they were faulted on 
fragility, need to use indoors only 
due to susceptibility to noise caused 
by wind, large size, and high cost 
(generally higher than dynamics but 
less than condensers). Manufac- 
turers agreed, however, that ribbons 
yield excellent frequency response, 
with one comment on their "good 
low -frequency response and gener- 
ally soft sound." 

Dynamic microphones, said one 
manufacturer, are the most ideal for 
best performance results and rugged- 
ness combined. They're available in 
all price ranges, offering quality re- 
sponse from mediocre to excellent, 
observed another. Good response for 
most purposes, practically indestruc- 
tible, available in compact size and 
light weight, said another manufac- 
turer. In short, the dynamic micro- 
phones were deemed by this group 
to be the most practical and eco- 
nomical of the microphone types, 
while being able to provide excellent 
performance. Even for studio and 
professional use, adds one manufac- 
turer. 

STEREO HEADPHONES 

Last month, we concluded 
with an exploration of headphone 

impedance requirements. 

Earphone Measurements 

Here we'll have to put the cart 
before the horse. Before we discuss 
which earphone specifications are 
significant, which are less vital, it 
is important to understand some of 
the measurement techniques used to 
accumulate data. 

"Measurements are made with the 
headphone attached to a coupler 
which defines the volume into which 
the headphone is operating," says 
Jensen Manufacturing's Hohmann. 
The most -frequently used coupler 
has a volume of 6 cubic centimeters. 
The headphone is fixed in position 
on one side of the coupler and a 
microphone is located opposite the 
headphone on the other side. The 
electrical input to the headphone is 
normally a sine wave." Hohmann 
also says that he has used wide - 
range white noise input and made 
1/3- and 1/10 -octave bandpas.s 
measurements as another method of 
obtaining frequency -response mea- 
surements. 

Horst Ankermann, Sennheiser, 
observes that, "Opinions vary wildly 
about the best way a frequency 
response should be determined." 
Besides laboratory measurements, 
"... our factory uses a subjective 
listening test with at least 30 peo- 
ple, comparing free -field sound 
emerging from a speaker with the 
volume impression with headphones. 
These tests are rather complicated," 
he adds, "but result in judgment of 
earphones ... considering the human 
anatomy." 

Koss says, "... generally measured 
on a flat -plate coupler. Relative mea- 
surement only is possible by this 
method. More accurate measure- 
ments are obtained by comparing 
phone response with field response 
in an anechoic chamber." 

"Very difficult question," counters 

Temmer of Gotham Audio. "We feel 
that there are no meaningful com- 
parison measurements which can be 
given to any but scientific users 
when it comes to response. The stan- 
dard indicates a `coupler' measure- 
ment which results in a completely 
nonlinear curve not related to sub- 
jective impression on the listener.... 
We know of no way to measure sub- 
jective response." 

"The use of probe tubes [a system 
where a probe microphone is placed 
"under the earphone cap" or near 
the ear canal] is technically hazard- 
ous," volunteers Campbell of David 
Clark, "... attended by variations in 
termination impedance, calibration, 
damping, position, and undesired 
sound paths other than through the 
end. The best method for frequency - 
response measurement is loudness 
balance.... First, it is a real ear 
measurement and, secondly, it rep- 
resents the net judgment of a large 
population of real ears. It is analo- 
gous to the aspirin manufacturer 
that advertised his pill was not de- 
signed for people with glass stom- 
achs. . . . I have recently had the 
pleasure of lively discussion with 
several engineers who were assigned 
the task in their respective com- 
panies to advise the Purchasing De- 
partment on which stereo headset to 
buy. Each resorted to the listening 
test, having more or less given up on 
their sophisticated, elaborate acous- 
tical apparatus to predict what they 
will hear." 

Sharpe measures headphones with 
an assortment of equipment, includ- 
ing: an artificial ear and a micro- 
phone amplifier; Bruel & Kjaer 
audio oscillator, and a Hewlett- 
Packard distortion analyzer. 

Earphone Specifications 

Examine a catalog or other litera- 
ture on headphones and you'll be 
amazed at the vague specifications 
often given. Some indicate sensitiv- 
ity, frequency response with a toler- 
ance figure, maximum input power, 
percent distortion, and impedance. 
More often, you won't find many of 
these specifications, if any. 

Starting with Sharpe, let us see 
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(Continued from page 19) 

what specifications our experts feel 

are applicable to headphones.. Ross 
Pfaff indicates the following: (1) 
frequency response, (2) harmonic 
distortion, (3) maximum input 
power, (4) maximum acoustical out- 
put, (5) attenuation of ambient 
noise, (6) impedance, (7) sensitiv- 
ity in sound pressure level (SPL) 
and the voltage to attain this SPL. 

Steve Temmer, Gotham Audio, 
says that no data should be given 
beyond the following: "Decibels 
SPL per mW input, required input 
voltage, and peak power demand in 
mW." He explains, "We do not feel 
that there are any other meaningful 
data for earphones." 

Ankermann of Sennheiser: "...sub- 
jective frequency response, power 
requirements, distortion." 

Hohmann, Jensen Manufactur- 
ing: "... frequency response, output 
sound pressure level, harmonic dis- 
tortion." 

Koss ,Koss: "Frequency response, 
impedance, sensitivity, maximum in- 
put, distortion." 

Campbell, Clark: "Sound pres- 
sure level at the ear canal for 1% dis- 
tortion, as a function of frequency; 
frequency response, including meth- 
od of measurement; sensitivity in dB 
SPL per milliwatt at a specified fre- 
quency; input power above which 
there is danger of earphone failure." 

Without accepted standards of 

measurement, it is clear that, as with 
other transducers, direct comparison 
of one manufacturer's specs with an - 

other's is like comparing apples with 
peaches. "How, then, can a hi -fier 

evaluate headphones?" we asked our 
experts. 

How to Evaluate 
Headphone Performance 

Anyone who has listened to stereo- 
phonic music via stereo headphones 
readily agrees that the headphone 
perspective is a unique one. The 
sound seems to originate inside the 
head, an experience disturbing to 
some listeners, fascinating to others. 
Of course there are some headphones 
which can provide a somewhat dif- 
ferent perspective by interchanging 
earphones; that is, by turning the 
headphones around so that the left 
earphone is over the right ear, the 
right one over the left ear. A phase 
difference causes the sound to pro- 
ject forward a bit. The Bauer -CBS 
crossfeed network,t as you might 
know, makes it possible to convert 
stereo information into binaural in- 
formation. The circuit2 allows head- 
phone users to control localization 
of sound. 

Campbell, of Clark, points out 
that headphones are more properly 
used for binaural reproduction. 
"... This implies two microphones 
closely -spaced rather than the con- 
ventional wide -space recording tech- 
niques now used. The best indication 
I have seen for determining the 
stereo quality of a program is to ob- 

serve the long time, average ratio of 

Two average real -ear responses, using 7 to 8 subjects, are shown. Curve A is plotted 

against a response with a standard 6 -cc coupler. Curve B is plotted versus a flat -plate - 

coupler response for the same earphones. Curves were obtained with a probe micro- 

phone placed inside the ear orifice. Note that the real -ear response is generally higher 

that the coupler response. With the earphone used to obtain curve B, it averages 6 dB 

higher above 1 kHz. The dip at 4 kHz is attributed to the fundamental ear -canal resonance. 
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the A -B to A + B signal. In true 
binaural recording this ratio almost 
never exceeds 0.5. In wide -space 
microphone recording, 0.8 is not un- 
common. When one plays back a 0.8 
recording through a system (ear- 
phones) designed for 0.5 recordings, 
the results are truly spectacular and 
certainly not objectionable. The con- 
verse applies, of course, and a true 
binaural recording is quite disap- 
pointing played on loudspeakers." 
Campbell holds that, "The finest 
sound reproduction that can meet 
our ears is a true binaural recording 
played on high -quality earphones." 

There is no doubt among head- 
phone manufacturers that the sub- 
jective art of listening to music 
reproduced through headphones is 
the single most important act in try- 
ing to judge performance quality. 

Printed specifications might pro- 
vide some basis for comparison, but 
subjective evaluation-personal lis- 
tening tests-should be the deciding 
factor in making a buying decision, 
manufacturers agree. 

Steve Temmer suggests, "...lis- 
tening for smoothness or lack of 

harshness in sound" as guideposts 
to personal listening tests. Further, 
he suggests, "... note cleanliness of 

low -frequency tones at fairly high 
volume ... not fall for boosted high - 
end response or `thumpy' lows." 

In Charles Hohmann's opinion, 
"While a good seal to the ear is desir- 
able for good low -frequency perfor- 
mance, we have found considerable 
discomfort from phones which give 
a very good seal with a sacrifice in 
wearer comfort." He notes, "A short - 
time evaluation in a store may not 
point out the possible discomfort 
which may come from more ex- 
tended listening times of use at 
home, after purchase. We feel that a 
compromise between low -frequency 
performance and wearer comfort dic- 
tates use of a headphone cushion 
which allows controlled air -leakage." 

It might be best to do your head- 
phone shopping in the morning, 
implies Norelco's (AKG) product 
manager, Andrew Brakhan. He 
notes that his company found that 
the "... response of the human ear, 
when listening to headphones, is best 
in the morning and decreases as the 
day goes on." Since this phenome- 
non was not found to occur when 
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listening to a free -field source 
(speaker system), he believes that 
this proves that headphone listening 
is not done by the ear alone. 

There were some differences ex- 
pressed by manufacturers on types 
of drivers used in earphones. Many 
employ dynamic drivers, giving'vari- 
ous reasons for making this choice: 
broad response, imperviousness to 
humidity, dependability, among 
them. Some utilize conventional 
paper -cone miniature speakers, with 
one manufacturer using woofer - 
tweeter combinations with crossover 
networks. 

A variety of accessories are avail- 
able to heighten enjoyment of stereo - 
music headphone listening. Shure 
Brothers, for example, offers a head- 
phone amplifier, the "Solo -Phone," 
which provides separate, clutched 
volume controls for each channel, 
and provision for two stereo hem - 
phone sets. Jensen Manufacturing 
has a Headset Stereo Control Cen- 
ter, featuring crossfeed between 
channels. Koss includes a stereo 
headphone adapter for use with an 
automobile cartridge tape player 
among its headphone accessories. 
Multiple listening stations, remote 
volume controls, and many other ac- 
cessories provide added convenience 
for headphone users. 

The growing popularity of stereo 
headphones is evident from the large 
number of manufacturers engaged in 
manufacturing them and the great 
number of models to choose from. 

Aside from the exciting sensation 
of stereo sound experienced in and 
around the head, and elimination of 
room resonances in one fell swoop, 
there are other cogent reasons which 
explain headphone popularity: (1) 
elimination of ambient noise, which 
includes screaming children, TV 
sound, and other interferences, and 
(2) being able to listen to "stereo" 
without disturbing neighbors or 
family, even in the still of the night. 
With so many distinct benefits, it is 
no wonder that stereo headphones 
have grown up to become full- 
fledged components. Æ 

1. A Headphone Control Center for Monaural, 
Diotic, Binaural Listening, AUDIO Magazine, No- 
vember 1962. 

2. Licensed by Jensen Manufacturing Co. 
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IN THE FOLLOWING discussion we 
are largely concerned with NAB 
reel-to-reel, magnetic tape perform- 
ance specifications. These princi- 
pally apply "to all high quality mag- 
netic recording and reproducing 
equipment used for music and speech 
programs where superior perform- 
ance is of primary importance." 
There is also a brief section apply- 
ing to "special purpose limited per- 
formance systems." 

Tape Speeds 

Of key interest, reflecting progress 
of the tape art, is the new, preferred 
tape speed. 

"It shall be standard that the pre- 
ferred tape speed be 71/2 inches 
per second." 

This contrasts with the 1953 NAB 
standard, which designated 15 ips as 
the "primary standard" and 71/2 ips 
as the "secondary standard." 

The 1965 standard designates 15 
ips as a "supplementary tape 
speed." 

In 1953, 30 ips played the same role. 

The 1965 standard further desig- 
nates 3% ips as a "supplementary 
tape speed." 

No mention of 3% ips appeared in 
the 1953 standard. 

Tape speed tolerance is ±0.2%, 
applying to any portion of the reel 
of tape in use. 

The RIAA standard permits a 
slightly greater tolerance, ±0.3%. 
The 1953 NAB standard said noth- 
ing on this point. 

At the risk of repetition, it is nec- 
essary to anticipate our discussion 
of signal-to-noise ratio to help make 
clear why 71/2 ips has become the 
preferred speed and 3% ips has risen 
to the status of a supplementary 
tape speed. The NAB S/N specifi- 
cations are just as high at 71/2 as at 
15 ips on an unweighted basis (giv- 
ing equal weight to all frequencies 
in the audio spectrum when mea- 
suring noise) . In fact, on a weighted 
basis (reflecting normal hearing 
characteristics at low volume and, 
therefore, greatly deemphasizing 
noise in the bass region and moder- 
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ately deemphasizing noise in the 
treble region), slightly higher S/N 
is specified for 71/2 than for 15 ips. 

On a weighted basis, 71/2 ips per- 
mits a higher S/N ratio because 
playback equalization "remains 
the same for both speeds while the 
tape noise increases with tape 
speed." 

For 3% ips the NAB standard 
specifies S/N that, on a two -track or 
four -track basis, is overall nearly as 
high as for 71/2 ips. In fact, for two - 
track operation, specified S/N is 
1 dB higher for 3% ips than for 
either 71/2 or 15 ips when noise is 
unweighted; and 1 dB higher than 
for 15 ips when noise is weighted. 
Only on a full -track basis is speci- 
fied S/N significantly less for 3% 
ips than for the higher speeds. 

Tape speeds, and 

playback -recording 

characteristics outlined 

in NAB standards 

are examined 

in this installment 

Playback and Recording 
Characteristics 

The tape playback head is a "ve- 
locity" device, responding to rate of 
change of signal; the lower the fre- 
quency, that is, rate of change, the 
lower the head output voltage. Thus 
for constant magnetic flux (equal 
level of recorded signals) on the 
tape, head output voltage essentially 
declines in proportion to frequency 
-bass loss. In recording, there are 
serious treble losses owing to various 
magnetic phenomena. Altogether, the 
record -playback response of a tape 
system in the absence of equalization 
is a camel hump: high in the middle 
and low at the bass and treble ends. 
Therefore the tape amplifier must 
provide bass boost and treble boost to 
restore flat response. But the amount 
of boost can vary in two ways: 

(1) It can be provided either in 
recording or in playback or in a com- 
bination of the two. (2) The ma- 
chine may contain the minimum 
amount of equalization necessary 
for flat response; or, to get as much 
signal on the tape as is consistent 
with tolerable distortion and thus 
improve the S/N ratio, the manu- 
facturer can increase recording 
boost above the minimum amount 
required. Because equalization at 
any given speed can therefore vary 
all over the lot, it is eminently de- 
sirable to have standard recording 
and playback equalization to permit 
interchangeability of tape among 
machines and to achieve optimum 
practice (best compromise among 
the conflicting requirements of wide 
frequency response, low distortion, 
and high S/N ratio). 

If one specifies a playback charac- 
teristic and at the same time speci- 
fies flat record -playback response, 
the recording characteristic is im- 
plicitly defined. Such is the practice 
in tape recording, because it is eas- 
ier to measure the playback charac- 
teristic (boost or cut applied to a 
signal coming off the tape) than the 
recording characteristic (boost or 
cut in the magnetic flux actually 
recorded on the tape). 

Next month the author will ex- 
amine equalization curves. 
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VIBRATION 
PROBLEMS 

SHOCK -MOUNTED 
UNISPHERETM I 
Model 566. All the superb feedback 
and pop -control characteristics of the 
famed Shure Unisphere I, plus built- 
in vibration -isolation shock -mount 
which prevents pickup of mechanical 
vibrations and handling noise. 
$140.00 List. 

3 N E 

E7=11I-TBACK 
... PLUS: 

QUICK CUT-OFF 
PROBLEMS 

SWITCH -MOUNTED 
UNISPHERE" I 
Model 565S. Now, a built-in on -off 
switch and permanent swivel mount- 
ing are added to the premium -quality 
Unisphere I -already famous for its 
uniform pick-up pattern at all fre- 
quencies, in all planes, and built-in 
wind -noise and explosive breath 
"pop" protection. $100.00 List. 

OVERLOAD 
PROBLEMS 

ADJUSTABLE VOLUME 
UNISPHERET" A 
Model 585SAV. One of the most in- 
genious microphones ever! Volume 
control right on the Unisphere en- 
ables the user to reduce output if 
audio break-up due to overload oc- 
curs. Also, enables a speaker or 
singer to control his own volume for 
dramatic effects. $72.50 List. 

Model 565SC. $102.00 List.* 

IDs FROMCARD10 

Write for Complete Data Sheets / Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois 60204 

*Same as 565S, but with "C" series (3 -in -1) connector attached. 

AUDIO AUGUST 1967 Check No. 114 on Reader Service Card' 

e 1967 Shure Brothers, Inc. 
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THE 1967-1968 

PRODUCT 
PREVIEW 
This year's product preview of hi-fi equipment fea- 

tures the tabular format used in AUDIO for the past 

few years. It simplifies direct comparison of specifi- 

cations between models in each category. 

A variety of abbreviated words are employed to con- 

serve space. For example, S/S stands for solid state; 

K for kit; card. for cardioid, and so on. Blank spaces 

in columns indicate that characteristics do not apply 

to the product; a dash indicates that manufacturers 

omitted information. 

All specifications have been supplied by respective 

manufacturers. For more information, a circled num- 

ber under a manufacturer's name directs you to the 

page on which his advertisement appears. Further 

information may be obtained by writing directly to 

the manufacturer. A directory of manufacturers' 

names and addresses is included at the end of the 

Preview to assist you. 

Readers familiar with AUDIO Magazine's annual 

Product Preview will observe that stereo hi-fi re- 

ceivers and speaker systems continue to grow in 

number of models available, while preamplifiers and 

basic power amplifiers barely hold their own. 

This Product Preview issue is designed to be used 

through the year as a comparison reference to assist 

you in making a buying decision. It takes more than 

specs to arrive at a conclusion, we know, but having 

specs at hand is an immense help. AUDIO will sup- 

plement the Product Preview from time to time 

through the year when new equipment is announced. 

411.1111111111114 
BONY 

rok 

Sony 1120 

McIntosh MC2505 
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AMPLI FI ERS 
BASIC & INTEGRATED 

rNUFACTURER 

roed number 
icates ad page) 

SPECIAL FEATURES 

f ! I IF f f / I / / / / -/ I/ / 
C Sixty 30 22 0.5 0.1 0.8 0.4 20-20k 10-60k 78 3 80 - 0.1V 4,8, 50 141/4 11 149.50 Will accommodate two sets of 

±2 16 81/ speakers, which can be used either 
31/4 together or independently. 

OUSTECN I -A 250 125 0.25 0.1 0.25 0.1 20-20k 3-125k 95 - - - 1.2V 4-16 100 15 30 395.00 Power amp - has headphone output. 
482 812 ±3 10 

5 

XII 100 50 0.45 0.1 0.45 0.1 20-20kc 3-125k 90 - - - 1.2V 4-16 100 15 22 159.50 K Power amp kit - Add -A -Kit - just 
4f2 882 ±3 10 add P/M kit for complete amp 

5 

VA 100 50 0.45 0.1 0.45 0.1 20-20kc 3-125k 75 3 100 - 0.4V 4-16 100 15 25 399.00 Complete wired unit. 
482 8.f2 ±3 10 

5 

GEN TA100 30 25 1.0 0.5 1.0 0.75 20-20k 20-20k 70 3.5 50 - 0.15 4,8, 35 15 11 129.95 Complete with walnut textured metal 
±1 16 111/4 enclosure. Headphoneoutput. All - 

33/4 silicon transistors. Modular ckts. 
Optional wood cabinet. 

102 30 40 .8 . .2 .5 .8 30-20k 10-30 -65 2 90 22 .2V 4,8, 10 15 30 269.95 
±2 ±1 MV MV 16 12 

500 6 

A. LABS. 911 - 100 < < < < 

0.5 0.5 0.5 0.5 10-30k 1-100k 70 - - 1- 4,8, 200 143/4 40 477.00 Distortion specs max. guaranteed 
+0-3 ±3 1.6 16 814 typical < .25 % at max. power 

11% almost immeasurable at 1 watt total 
peak power, greater than 1 kilowatt. 

35D - 50 < < < < 10-30k 1-100k 70 - - - .65 4,8, 200 101/4 25 285.00 Same as above except total peak 
0.5 0.5 0.5 0.5 +0-3 ±3 to 16 6'4 power, greater than350watt. 

1.3 124 

CC -50S - 50 < < < < 10-30k 5-60k 70 3-5 90 6- 0.25 4,8, 200 17 40 387.00 Same power section as 35D. 
0.5 0.5 0.5 0.5 +0-3 ±3 Var. 30 16 6 

Var. 13 

80MRM - 80 < < < < 20-20k 1-100k 80 - - - 1.5 4,8, 200 19Rk 32 293.00 Mono Rack mounted amplifier for 
0.5 0.5 0.5 0.5 ±1 ±3 .75V 16 51/4 professional studio monitor and 

70V 13 sound reinforcement systems 
optional accessories available. 

WN SA30-30 45 30 0.1 0.05 0.5 1.0 12-60k 8-100k 90 - - - 0.8 4-16 200 19 71/2 199.00 Low -silhouette, double in and out 
±2 ±1 9 jacks on each chan; concentric - 

13/4 clutched input volume control, all - 
silicon transistors, case available. 

O (specs at82) 
D-150 To be 0.1 0.05 0.5 1.0 0-100k 95 1.8 4-16 200 19 50 * Precision input-output gain, massive 

announced ±1 9 1 -kw power supply, fail-safe pro - 
83/4 tection of outputs, 26 db voltage 

gain. 
* Price to be announced. 

ACO Stereo 60 60 0.5 0.1 0.5 0.1 5-50k 5-100k - 95 - - - 1.5 8 40 13 20 159.95 K 15 transistors (all silicon) and 15 
120 -3 ±0.5 rtd. 10/ 199.95 diodes - regulated power 

4-16 4 Assmbld. supply - complete electronic 
protection. ® Stereo 45 35 1.0 0.05 1.0 0.05 20-20k 10-40k -90 - - - 1.3 4,8, 15 13 32 99.95 K 4EL-348/ provision for 70 watt 

70 -1 ±0.5 16 91/2 129.95 mono operation. 
61 Asmbld. 

85 Stereo 22.5 17.5 1.0 0.1 1.0 0.1 20-20k 10-40k -80 - - - 1.0 8,16 10 13 16 59.95 K 
35 -1 ±1 

51/z 79.95 
4 Asmbld. 

SCA-35 22.5 17.5 1.0 0.2 1.0 0.2 20-20k 20-20k -80 4 150 2.5 1.0 8,16 10 13 20 99.95 K Combined amp and preamp. 
-1 ±0.25 10 139.95 

4 Asmbld. 

1 CORTINA 70 40 0.75 0.11 2 0.6 10-40k 10-50k 72 4.2 90 - 270 4,8, 30 12 71 129.95 All silicon s/s. incorporates contour, 
3070 4í2 4.C2 ±2.5 ±0.5 16 73/4 89.95 K balance conts; hi and lo filters; 

3r4 includes Danish wal. vinyl coy. 
steel case. 

CTRO- E -V1122 15 10 1.5 1.0 - - - 20-20k 65 4 60 - 0.1 4-16 20 153/4 10 94.00 Smart, hefty amplifier with per - 
ICE ±1.5 

81 formance and features not expected 
2.over 41/4 in its price class. 

E -V1144 32.5 18 1.0 0.5 - 20-30k 70 3 50 - 0.15 4-16 35 8% 91/ 125.00 Value -packed 65 watt solid-state 
±I.S 101/4 stereo amplifier. Includes walnut 

3% paneled case, input indicator lights, 
headphone jack, speaker mute, and 
tape monitor switches. 
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AMPLIFIERS 

Dynaco Stereo 120 

JBL SA600 

MANUFACTURER 
(Circled number 
indicates ad page) 
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SPECIAL FEATURES 

/ / / / / / _/ -I / / I / i i i e .- e 

GROMMES C41B 30 25 0.5 0.1 0.5 0.2 20-20k 15-50k 75 3 60 1 0.15 4,8, 30 1312 - 179.95 All -silicon, s/s. overload 

±1 16 434 protection 
11 

HEATH AA -210 50 35 0.5 0.5 1.0 1.0 13-25k 13-25k 60 3 - 2 0.25 4,8, - 151/1 25 137.00 K All s/s; OTL cct, mult FB loops. 

±1 ±1 16 14 Secondary cents. concealed unde, 
51,4 hinged lower front panel; preamp 

ccts prewired, epoxy sealed; 
cabs. opt. 

C AA -22 33 20 0.3 0.3 1.0 1.0 15-30k 15-30k 65 6 0.25 4,8, 20 15 14 99.95 K All s/s; 5 stereo input; secondar 

±1 ±1 16 11% controls concealed. 
0 3 /,6 

AA -14 15 10 0.5 0.5 1.0 1.0 15-50k 12-60k 63 4 - - 0.3 4,8, 50 121/1 81/1 59.95 K All s/s; OTL cct; edge lighted 

±1 ±1 16 9% panel; fast 10 -hr. const. Opt. ca 

31 

JBL SA600 - 40 * * * * 10-130k 10-130k 85 4 250 2 0.25 4-16 27 15 25 345.00 Aural -null bal. sys.0ir-cpld."T 
±1.5 ±1.5 133/4 cct; phono sens. sw; sep. "trim' 

5 bal. cont. for ohdno. 

SE400S - 40 * * * * 3-175k 3-175 90 - - - 0.8 4-16 ** 151/4 22 285.00 Free standing Energizer; plug-in 

±1.5 ±1.5 73/4 eqlzr. board sets damping& freq. 

Ól 
4% resp. corr. to match specific spi, 

used. 

SE408S - 40 * * * 3-175k 3-175k 90 - - - 0.8 4-16 ** 154 20 270.00 Same as above except mounts on 

±1.5 ±1.5 63,4 speaker enclosure. 
4% * too low to specify accurately 

** set by plug-in equalizer board 

match requirements of spkrs. 

KLH 16 50 35 < < - - - - - - - - - - - 1134 14 219.95 Inputs for Mag. phono; tuners; 2 

2.0 0.5 1012 tape. outputs to recorder and he 

412 phones. Wal. veneer cab. 19.95 

KNIGHT KG -895 60 40 < 0.5 < 0.7 20-20k 18-30k 75 2.5 100 2.0 0.25 4,8, 6* 163,4 28 149.95 K Solid -State. 

0.5 1.0 1 1 16 11 15 

5 * for 8/16 ohms. 

KG -870 35 28 < 0.3 < 0.7 25-18k 20-25k 80 3.0 - 2.0 1.0 8,16 * 13 15 99.95 K Solid -State. 

1.0 1 1 
12.5 11 0.5 

35 17.5 23/4 * for 8/16 ohms. 

KG -854 27 17 < 0.5 < 0.8 25-20k 20-25k 75 3.0 - 2.5 0.5 8,16 10* 13 14 79.95 K Solid -State. 

0.5 1.5 1 1 17 11 

23/4 * for 8/16 ohms. 

KG -865 25 17 1.0 .25 1.0 0.7 20-20k 15-50k 60 5 45 - 400 4-16 50 13 10 69.95 K All Silicon transistors complem 

±1 MV 10 tary symmetry output. 

31/ 

FISHER TX100 32.5 20 0.5 0.2 0.8 0.2 16-36k 25-35k 75 3.5 30 2.5 0.4 4,8, 14 15'4 17 189.50 Stereo control amplifier with ta 

+0 -2 ±2 LO 16 13% monitor, high filter, loudness 

7.5 413/6 contour, speakers main remote 

HI switches. 

TX1000 60 50 0.5 0.2 0.8 0.2 22-24k 20-40k 90 2 40 1.8 0.2 4,8, 10 15'4 24 329.95 Pushbutton stereo control ampl 

39 
0-2 ±1.5 LO 

7.5 

16 13% 

413/,6 

with hi and low filters. and hi 

filters, latter at 4kHz or 8 kHz 

HI switching for main, center, rerr 

dual bass and treble conts. (81 

loudness, switches, speakers; 

center, main. 
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FM3 TUNER 
99.95 KIT, 154.95 ASSEMBLED 

COMM M 
This combination of PAS -3X preamplifier, FM -3 tuner, 
and Stereo 120 amplifier represents the highest level of 
quality which can be attained with high fidelity com- 
ponents. It combines the virtues of both tubes and tran- 
sistors in a flexible modular system without skimping 
to squeeze it into one unit. 

Two of these components have passed the test of 
time - years of increasing public acceptance. The 
Stereo 120 is an all new design. All have been engi- 
neered and produced with the same underlying Dynaco 
philosophy of offering superlative performance at the 
lowest possible cost-when you buy it, and as long as 
you own it. Everyone recognizes that Dynaco is "best 
for the money." We know that it should be judged re- 
gardless of price-Dynaco quality has never been com- 
promised by cost considerations. 

Our sole concern is sonic perfection. We don't follow 
the herd in engineering, styling or promotion. Fads, 
status and "revolutionary new sounds" never enter our 
planning. We avoid regular model changes and the 
planned obsolescence they engender. We take the extra 
time to do things right the first time. That probably ex- 

ISE 

PAS -3X PREAMPLIFIER 
69.95 KIT, 109.95 ASSEMBLED 

QUALITY 
plains why our limited product line has become increas- 
ingly popular each year. It's why our kits are so easy to 
build; why maintenance is so easy; and service prob- 
lems so few. We constantly strive to improve our prod- 
ucts though, and when we do, these changes are avail- 
able to our customers to update existing equipment at 
low cost. 

Our detailed literature, available on request, gives 
the full specifications which help to explain why the 
Dynaco components illustrated (PAS -3X, FM -3 and 
Stereo 120) will provide the finest sound possible. Spe- 
cifications are important, but the most complete spe- 
cificatiors cannot define truly superb sound. Go to your 
dealer, and compare Dynaco with the most expensive 
alternatives, using the very best speakers and source 
material you can find. Be just as critical, within their 
power limitations, of our best-selling Stereo 70, Stereo 
35 and SCA-35. 

Of course, if you are now a Dyna owner, don't ex- 
pect us to convince you to replace what you already 
have. 

But your friends might benefit! 

STEREO 120 AMPLIFIER 
159.95 KIT, 199.95 ASSEMBLED 

dyI112C01INC_ 3912 Powelton Ave. Philadelphia, Pa. 19104 U.S.A. 

Check No. 115 on header Service Card 
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AMPLIFIERS 

MANUFACTURER 
(Circled number 
indicates ad page) 
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/ I / / / . / . . / - . i i I 
SHERWOOD S -9000a 80 65 0.25 0.1 0.25 0.1 15-30k 12-25k 80 1.6 100 1.2 0.25 4-16 40 14 24 309.50 All -silicon s/s; 160 w. at8 ohms; 

121/1 

4 

-9900a 70 60 0.33 0.1 1.0 0.15 15-30k 12-25k 80 1.6 100 1.2 0.25 4-16 40 14 19 229.50 All -silicon s/s; 
OS 

CD 12y1 

4 

Main and/or rem. spkr. switching. 

S -9500a 35 25 0.33 0.1 1.0 0.15 15-30k 12-25k -80 1.6 100 1.2 0.25 4-16 40 14 16 179.50 All -silicon s/s; Main and/or 
101/2 rem. spkr. switching. 
4 

SONY TA -3120 60 50 0.1 .05 0.3 .07 10-100k 10-100k - - - - 1.0 4,8, 70 7'/6 17.5 249.50 2 -chan basic s/s ampl; output 

+0,-1 +0,-1 16 1712 transistors protected against 
53/4 overload or shorts by SCR circuit. 

33 11 TA -1120 60 50 0.1 .05 0.3 .07 10 100k 10-100k 100 1.5 100 1 0.2 4,8, 70 153 24.2 399.50 Integrated amp/preamp; stepped 

+0,-1 +0,-1 16 1214 tone controls; same protection for 
53/4 output transistors as above. 

TRANSTECH S-200 150 100 0.1 - < - - 2-60k 105 - - - - 4,8, - Panel - 985.00 5 reg. pwr . supplies, 2 VU meters 

0.1 16 17 Attenuators for 1,10,100 W. model 

90 43/4 cabinet, 65.00. Rack or custom 

mtg. 

LAFAYETTE LA -125T 62.5 - 0.8 0.15 1.0 0.3 20-40k 20-20k 65 1.8 35 2.5 0.27 4,8, 25 13 131 129.95 Fused transistor output; remote 

±3 ±1 7.0 110 16 9 spkr. terns; front and rear rcdr. jks 
3'/6 lo- and hi -cut filters; incls. case. 

LA -85T 42.5 - 0.8 0.15 1.0 0.3 20-40k 20-20k 65 2.2 40 2.5 0.27 4,8, 25 13 11 99.95 Main/remote speaker sw. Fused 

±3 ±1 16 9 output transistors; incls. case. 

3% 

LEAK Stereo 20 11 - - - - - 20-20k 80 - - - 125 4,8, 25 101/1 221/2 149.00 Basic Stereo Amplifier 
PO ii ±0.5 16 121/4 

6,/s 

Stereo 60 30 - - - - - 20-20k 80 - - - 125 4,8, 25 10% 291/4 219.00 Basic Stereo Amplifier. 

6Ó ±0.5 16 13'/6 

TL/50 100 50 20-20k 85 125 4,8, 25 111/2 28 159.50 Basic Mono Amplifier, can be paire 

Plus ±0.5 16 9 for stereo. 
6% 

TL/25 60 30 - - - - 20-20k 85 - - - 125 4,8, 25 10 17 119.50 Same as above. 

Plus ±0.5 16 7/6 

63/4 

Stereo 15 10 - - - - - 20-20k 80 3.5 - 3 125 4,8, 60 13 14 249.50 s/s int.amp,/preamp. 

30 ±0.5 16 41/4 

9 

MARANTZ 15 85 70 0.1 .015 .05 .03 8-60k 20-20k 100 - - - 1.0 4-16 150 15% 30 395.00 Separation and crosstalk - 
29 ±0.15 8 below noise level. 

53/4 

MATTES SSP/200 125 100 0.1 0.2 0.1 0.25 20-20k 15-30k 90 - - - 1.0 4,8, 125 14% 23 425.00 Basic power amplifier, all s/s. 
±1 ±1 16 10 

51/ 

SSA/200 125 100 0.1 0.2 0.1 0.25 20-20k 15-30k 80 3.5 200 3.0 0.3 4,8, 125 141 33 675.00 Integrated amp/preamp, all s/s. 
±1 ±1 16 13 

5 

MC INTOSH MC -2505 - 50 < - < - 10-100k 10-100k > - - - - 4,8, 10 16 38 449.00 Front -panel peak-rdg meters; 

0.2 0.2 ±3 +0,-1 90 16 13 panel mounting. 

25V. 5'/16 

MC -250 - 50 < - < - 10-100k 10-100k > - - - - 4,8, 10 10% 33 379.00 

0.2 0.2 ±3 +0,-1 90 16 15% 

25V. 7'/6 

MC -275 - 75 < - < - 10-100k 10-100k > - - - - - - 1214 671 444.00 Output Z: 4,8,16, 600, stereo; 

ó8 0.5 0.5 ±3 +0, -1 90 1714 2, 4, 8, 16, 32, 62, 300 mono 

8 25-V, 140-V; 70.7-V. 

MC -240 - 40 < - < - 10-100k 10-100k > - - - - - - 103/4 56 288.00 Same as MC -275. 

0.5 0.5 ±3 +0,-1 90 171 

8 

MA -5100 - 45 < - < - 12-80k > 2 - 2 0.2 4,8, - 16 25 449.00 Integrated amp/preamp. 

0.25 0.25 ±3 75 16 13 

S'h6 
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Marantz components are too good for most people. 

Are you one of the exceptions? For the most astonishing set of specifications 
you've ever read, write "Exceptions," Marantz, Inc., 37-04 57th St., Woodside, New York 11377, 
Department A-17. lhIlt >ZI 

A SUBSIDIARY OF SUPERSCOPE, INC. 

The Marantz components Illustrated, top to bottom: SLT-12 Straight -Line Tracking Playback System Model 15 solid-state 
120 -watt Stereo Power Amplifier Model 7T solid-state Stereo Pre -amplifier Console Model 1OB Stereo FM Tuner 

Check No. 116 on Reader Service Card 
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SPECIAL FEATURES 

1 7 F 7 / I I , I I I / I 1 i 

ACOUSTECH VI 2-1M 2 0.1 0.1 80 3.0 110 1.8 0.4 1000 15 15 249.00 Factory -wired. stepped tone controls. 
±3 8 Output for Acoustech X electrostatic 

5 system. 

IV 2-400k 2 0.1 0.1 75 3.0 90 - 0.4 1000 15 14 149.00 Kit. 
±3 8 

5 

C -M CC -1 2-100k 2 0.1 0.1 80 1.5 150 2 0.2 - 1534 17 315.00 Mixing ability; step tone conts; sep. 

+0,-3 8 5 12 loudnesscont; blend cont; ctr-chan. 

max. 51/2 output. 

CC -2 1-100k 2 <0.25 <0.25 80 3-8 90-250 - 0.1 - 121'2 10 225.00 Performance same as above; simplified 
+0, -3 10 at 10V. at 10V. var. var. 4 control functions. 

max. & 01 & 0.1 9 

DYNACO PAS -3X 10-40k 2 <.05 .05 74 2 200 1.5 0.2 Source 13 11 109.95 Assmbld; matches Dynatuner; blend con 

±0.5 ph, 1000 8 69.95K 7 kHz hi filter 
4 

PAT -4 5-100k 2 .03 .06 72 4 80-400 2.0 0.2 Source 13 10 129.95 Assmbld; front panel guitar and tape jlo 

21 ±0.5 91 ph, 1000 8 

4 

89.95K 600-5 phone jk. 4 -pos. scratch 

filter; rumble filter; s/s. 

85 
PAM -1 10-40k 

0.5 
2 <.05 .05 70 4 200- 

1.0 V. 

- 0.2 Source 

ph, 1000 

12 

6 

7 59.95 
34.95 K 

Assmbld; reqs. ext. pwr. supply; mono. 

pre -amp; 3 eq. pos; d.c. htrs. 
3 

PAS -2X 10-40k 2 <.05 .05 74 2 200 1.5 0.2 Source 13 11 99.95 Assmbld; different panel and knobs. 

±0.5 ph, 1000 8 59.95K 
4 

JBL SG520 20-20k 3 * * 90 2.0 110 1.0 0.15 40k 151/2 20 450.00 Aural -null bal. sys; linear conts; 

±0.25 ** ** ** 13 Shp ilium. p.b. switches; sec'dry. 
61 61 conts behind hinged front panel. 

* too low to specify accurately; 
* * for 1.5-V. output. 

LEAK Varislope 20-20k 0.125 0.1 - 60 3.5 - 3 - - 1041 612 129.50 Takes all power required from any 

2 Stereo ±0.5 642 Leak ampi. 

334 

MARANTZ 7T 20-20k 10 .05 0.15 103 7 100 7 0.8 470 153.8 11 325.00 Hi and Lo -cut filters, two freq. 

±0.25 8 each. Three phono eq. settings; 

29 53/4 recorder, headphones, front -panel 
jacks. 

MC INTOSH C22 20-20k 3V <0.1 - - 2.0 - 2.0 0.2 - 16 17 279.00 

±0.5 5'46 
11 

Só 
C24 20-20k 3V <0.1 - - 2.0 - 2.0 0.2 - 16 16 249.00 

+0.0 5'/6 
-0.5 11 
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TUNERS 
92,1se !of iä] 

Fisher TFM-1000 

ANUFACTURER 

ircled number 
iicates ad page) 

e 
Q. SPECIAL FEATURES 

/ / / / / / / / / I / / / I / / / / z 
OUSTECH VIII 2 - 0.5 2 10 55 30-15k No - 35 20 1.0 meter light Yes 15 14 349.00 Includes stereo headphone amp., 

±1 10 see-thru panel, interstation muting. 
5 

VIII k 2 - 0.5 2 10 55 30-15k No - 35 20 1.0 meter light Yes 15 14 249.00 Kit of above. AM module and 
±1 10 headphone ampi. module can be 

5 added later. 
GEN TT 100 2.7 2.0 0.75 3 20 45 50-15k No 50 35 20 1.0 meter light Yes 15 8 149.95 AM/FM-Stereo; All -silicon S/S. 

±1 113/4 modular circuitry, opt. wood cab. 
33/4 

4ACO FM -3 4 co 0.5 5 30 54 10-15k No 63 30 17 1.0 ' Eye Eye Yes 13 13 154.95 Assmbld. front -panel volume control 

21 
±0.5 8 

4 
99.95 K and stereo defeat switch. 

85 
FM -1 4 co 0.5 5 30 54 10-40k No 63 - - Eye 13 12 109.95 Assmbld. mono tuner. 

±0.5 8 74.95 K 

4 

0 CORTINA 2.4 1.7 0.5 4.5 12k 45 20-15k Yes 40 40 30 0.75 , meter light Yes 12 7 129.95 Assmbld. Mcl. vinyl -clad metal cab; 
3200 ±1 73/4 89.95 K pre -wired r.f., i.f., mpx sects. 

3Y Matches cortina 3070 ampl. 
=CTRO- E -V1155 2 - 1.0 2.5 <20 60 30-15k Yes 40 30 - 1.0 meter light Yes 8% 6 160.00 S/S station markers for favorite 
)ICE ±1 103 stations; zero -center tuning meter; 

Over 4 

3% incl. case with walnut finish panels. 
matches E -V1144 amplifier. 

E -V1156 2 - 1.0 2.5 <20 60 30-15k Yes 40 30 - 1.0 meter light Yes 8% 61/2 195.00 Same as E -V1155 but with AM 
±1 10144 section added. AM sens. 250µV/- 0 3% meter for 15db S/N. matches 

E-VI144 amplifier. 

E -V1159 3 - 2.5 2.5 <20 50 30-15k Yes 40 22 - 2.5 meter light Yes 153/4 8 94.00 Matches E -V1122 amplifier. Includes 
±1 

81/2 walnut case with die-cast end 
414 panels. 

(ER TFM1000 1.8 below 0.2 0.6 10 70 20-15 No 60 >40 35 1.5 meter 1 Yes 1634 18 499.50 FET front end, 5 i.f. stages, 4 
noise kc amp 12% limiters and counter detector de - 

39 

5'/8 modulator; clear -signal indicator, 
overload suppressor, muting indi - 
cator. Bal. 600 -ohm outputs. 
Calibrated step atten. 

R -200-B 1.8 below 0.4 2.5 10 50 20-15 No 50 35 30 1.5 meter 1 Yes 1514 18.5 349.50 5 -band AM/FM stereo tuner with 
noise kc amp 11% long, medium, and short wave bands. 

413/16 3 pos. muting control; AM band- 
width control. 

-HAM SE -200 1.3 - - - - 60 30-15k No 50 40 27 0.6 meter light Yes 19 30 1200.00 Prof. BC monitor; all s/s; coax ant. 
1 and 12 inp; 600 -ohm audio output, 22 dbm; 

13 meter 834 rack mtg; conts: tuning, audio 
gain L & R; noise supp; pilot filter; 
sens; headphone jack output. 

MMES C107B 2 - 0.3 3 10 45 20-20k No 50 35 25 0.3 meter lamp Yes 131/2 - 199.95 Cascode FET r.f. all silicon S/S. 
±5 43/4 Inclds. AM. 

11 

.TH AJ-430 2 - 1.0 3 - - 20-20k Yes 40 35 30 1.0 2 lamp Yes 153/4 ` 15 109.00 All s/s; incls. AM; filtered outputs 
1 ±3 meters 141/4 for dir. rcdg; stereo phase control 

51/2 for max sep., min. dist; agc fly- 
wheel tuning; opt. wal. cab., 
12.95, metal, 6.95. 

OAJ-33A 3 1.0 4 - - 20-20k Yes 35 30 25 1.0 meter lamp No 15% 12 94.50 As above, plus regulated pwr. supply; 
1 ±3 111/2 adj. squelch cont. Incls. wal. 

334 cab., with gold anodized front panel. 

AJ-14 5 - 1.0 3 - - 20-15k Yes 40 30 - - - lamp No 121/2 5 49.95 FM only, all s/s. Assembles in 4-6 
1 ±3 9% hrs; 4 i.f.'s, stereo phase cont; 

31/ flt. rcdr. outputs; preassmbld. and 
aligned front end; opt. cabs: wal., 
7.95; mtl., 3.50. 
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TUNERS 

Sherwood S-2300 McIntosh MR 71 Marantz 1OB 

MANUFACTURER 

(Circled number 
indicates ad page) 
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SPECIAL FEATURES 

/ / / / / / / / i -/ i 7 I i 
KLH 18 2.2 - 0.5 4 10 35 20-15k No 50 35 20 0.8 meter light Yes 9 5 116.95 All s/s, FET front end mono -stete 

±1 53,4 switch; MX -noise filter; two sets c 

41/4 outputs, both can be used at once; 

KNIGHT KG -790 2.5 3.5 0.75 2 - - 50-15k Yes 50 >40 - 0.75 meter light Yes 163/4 20 149.95 

+2 15 

5 

KG -765A 2.5 - Less 9 - 30 20-20k Yes 30 30 20 <1.0 meter light Yes 13 13 99.95 

Than ±1 11 

< 1.0 

234 35 KG -795 3 1.0 1.0 3 20 45 30-15k Yes 30 30 15 1.5 meter light Yes 13 7 69.95 All silicon transistors. 2 t.r.f. 
*1 10 stages. 

5 
3 Rio 

KN265B 3 3.0 0.5 3 25 45 20-25k Yes 48 30 25 0.5 meter light Yes 13% 14 149.95 S/S 

±.5 4th 

12 

LAFAYETTE LT -425 1.5 1.2 0.4 1.5 15 50 50-15k No 50 40 24 0.7 2 light Yes 13 9.5 99.95 AM/FM, all s/s; 2 FET's in front 
±1 meters 9 end; 3 -gang tuning cap; 4 IC's; 

334 built-in FM and AM antennas; 
front and rear tape output. 

LEAK Trough 2.0 1.0 1.0 - 3 - 20-20k Yes 45 - - - EM84 - - 111/2 13 159.00 FM Mono. 

Line 3 ±1 81/4 

41/4 

Trough 2.5 1.5 1.0 - 3 - 20-20k Yes 45 26 20 1.5 EM84 No No 111 131 199.00 FM Stereo. 

Line ±3 81/4 

Stereo 41 

MARANTZ 10B 2 0.8 0.2 1.75 10 150 20-15k No 70 48 33 0.2 CRT light Yes 153,0 38 750.00 Balanced solid-state 1st detector 

±0.5 15 6 i.f. stages, coupled by passive 

29 
514 filters. CRT display shows tuni, 

multipath, phasing. 

MC INTOSH MR67 2.5 - <0.5 1.7 <25 >60 20-20k No - >30 - <0.5 meter light No 16 2411 299.00 *for ctr. chan. tuning; eye sig. 
±0.5 * 13 strength and multipath incl. 

5'/ia 

MR71 2.5 - <0.5 1.5 - >80 20-20k Yes - >30 - <0.5 meters light Yes 16 27 399.00 *2 meters-ctr. chan. and sig. 

óó «0.5 13 

5 /ie 

strength; tube multipath ind. 

MX110 2.5 - <0.5 1.7 - - 20-20k No - >30 - <0.5 eye light No 16 271/ 399.00 FM tuner, phono and cont. prearr 

±0.5 13 

5'16 

SHERWOOD S-3300 1.8 - 0.75 2.2 ±10 50 20-15k No 56 35 24 0.25 meter light Yes 14 10 167.50 All silicon s/s; zero-ctr. tog. mt 

VZ 1011 high -blend stereo noise filter. 
4 

5-2300-FET 1.8 - 0.25 2.2 ± 10 50 20-15k No 56 35 24 0.15 meter light Yes 14 13 209.50 All silicon s/s; FET's in r.f.ar 
±1/2 101/2 mixer stages; cross mod. rejecti 

s 
4 95 db; zero-ctr. tog. meter; in- 

eludes AM, sens, 2µV. 

5-3500 1.8 - 0.25 2.2 ±10 50 20-20k Yes 56 - - - meter - - 14 9 129.50 All silicon s/s; AFC follows 
±1/2 1012 portable wireless microphones; 

4 meter switchable to indicate zer 

center tuning or signal strength; 
mono. 

S -20001V 1.8 - 0.25 2.4 ±10 50 20-20k No 55 - - - meter - - 10 15 162.50 Vacuum -tube type, mono; incls. 
±1/2 101 AM, sens. 2µV; wide/narrow 

4 band selection on AM. 

SONY ST -5000W 2.5 - 0.3 1.5 20 .60 20-15k Yes 50 40 30 0.3 meter light Yes 1534 18 399.50 Bandpass r.f. atten. to prevent 
±0,5 123,4 cross mod.; zero -cent. tun. mtr; 

33 11 534 linear slide -rule dial; 75- or 30C 

ohm antenna. 

WOLLENSAK 5810 10 - - - - - 40-12k - 30 '25 - - eye light - - - 169.95 Matches 5800 Recorder includes 

(3 M CO.) Stereo AM sect. 
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('hances are that many of your favorite FM stations are 
1 of the ones closest to where you live. Their signals are a 
t it weaker and subject to blanketing by stronger signals 
f -om a nearby station. Thus, all the advantages of a high - 
1 riced, highly sensitive tuner can go down the drain if per - 
f )rmance on weak stations is marred by interference from 
:rong local signals. 

The new Sony FM stereo tuner is highly sensitive (2 
licrovolts) so that it can pull in the weakest stations. For 
11 its sensitivity, the ST -5000W is unusually insensitive 

b cross -modulation. An ingenious new cadmium -sulfide 
CdS) bandpass RF attenuator prevents cross -modulation 

( aused by weak stations being blanketed by strong signals. 
,his automatic and continuously variable attenuator reacts 
.ppropriately to the strength of the signal coming down the 
ntenna lead and simultaneously refuses to pass any signal 

4 Outside the FM band. 
There's so much to recommend the ST -5000W. 45 

i ransistors and 30 diodes are employed-Sony transistors. 
)ouble-tuning IF transformers at all 8 stages of the IF sec- 

tion reject spurious signals and noise. A 5 -gang, high - 
precision, silver-plated tuning capacitor contributes to ex- 
cellent selectivity and accurate tuning. The slide -rule dial, 
probably the longest and most accurate used in any tuner, 
is absolutely linear. When you dial 96.3, you're on 96.3. 
And the center of any channel can be pinpointed visually 
with the tuning meter. Another meter helps adjust the an- 
tenna for maximum signal pick-up. A stereo switch auto- 
matically selects the correct mode-stereo or mono. There's 
also a foolproof stereo indicator light. An adjustable CdS 
muting switch supresses interstation noise, but not weak 
stations. A hi -blend switch assures good stereo reception, 
even on stations with weak, noisy signals. An AFC circuit 
can be switched in under extreme operating conditions. 

Hear why the sensitive Sony ST -5000W is so insensitive. 
Tune it in at your favorite dealer. The supreme pleasure of 
owning this fine instrument is well worth $399.50. (Sug- 
gested list.) For details write: Sony Corporation of Amer- 

SONYica, Dept. H., 47-47 Van Dam Street, Long 
Island City, N.Y. 11101. 

]how can such a sensitive FM stereo tuner be so insensitive? 
Tune in and find out. 
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RECEIVERS 

Acoustech XV 

MANUFACTURER 

(Circled number 
indicates ad page) 

SPECIAL 
FEATURES 

/ I / ( / / / / / / I / / i i f i 
ADC 600 30 22 0.8 0.4 20-20k 10-60k 

2 
78 3 80 2 0.8 3 35 meter Yes 14'/4 

8'/3 

16 219.95 Accommodates 2 sets of 
speakers, used together or 

5 independently. 

800 40 28 0.6 0.3 10-20k 10-60k 78 3 90 2 0.8 3 35 meter Yes 14% 16 249.95 Accommodates 2 sets of 
1 81/2 speakers, used together or 

5 independently. 

606 45 32 0.4 0.2 10-25k 10-60k 78 3 90 1-6 0.5 3 35 meter Yes 17 15 279.95 Accommodates 2 sets of 
1 9 speakers, used together or 

5 independently. 

ACOUSTECH XV 110* 0.45 0.45 0.1 20-20k 4-100k 
+3 

80 3 150 2 0.5 2 35 meter Yes 16% 

14 

40 675.00 AM -FM. Controls behind 
flip lid, tuneamatic dial. 

6 Incls. wood sides. *4 ohm 

ALLIED 399 61 0.5 0.7 - 15-40k 18-6bk 65 2.5 - 1.5 0.5 2.2 35 meter Yes 16 30 299.95 S/s; incls. metal case incl 

RADIO ±1 12 

5 

365 32% 1.0 1.0 - 15-30k 20-50k 65 3.0 - 2 0.6 2.5 35 meter Yes 16 28 229.95 S/S; incls. metal case. 

±1 12 

5 

35 
355 22% 1.0 2.0 - 20-30k 2.5 _ 3 0.8 2.7 35 meter Yes 16 27 179.95 S/S; incls. metal case. 

+1 12'/, 
5 

333 16 1.0 2.0 - - 20-30k - 2.5 - 3 1.0 - 30 eye No 153/16 28 149.95 S/S; incls. metal case. 

±2 13% 
534 

ALTEC 711B 50 0.5 0.9 0.6 15-25k 15-30k 
±1 

88 2 25 1.9 0.3 1.5 35 meter Yès 5% 

16% 

19 399.50 FET front end, newly 
designed i.f. strip W/IC's. 

12 All silicon s/s. Center ct 
nel output; main -remote 
spkr. switches. 

BOGEN TR100X 30 1.0 1.0 0.75 20-20k 20-20k 70 3.5 50 2.7 0.75 3 35 meter Yes 16 17 249.95 Incl. AM. All-sillicons/r 
1 11% Spkr. switching (local, re 

41/, mote, both, phones) Opt. 
wood cab. 

TF100 30 1.0 1.0 0.75 20-20k 20-20k 70 3.5 50 2.7 0.75 3 35 meter Yes 16 16 234.95 All -sil icon s/s; spkr. 
1 11% switching (as above) opt. 

4% wood cab. 

RT8000 35 1.0 1.0 1.0 20-20k 20-50k 70 3.0 50 2.3 0.75 3 25 meter Yes 16 20 319.95 Incls. AM; S/S; Tape Mon 

3 1 14 Switch, spkr. switching ( 2 

43/2 above) opt. wood cab. 

RT7000 32.5 1.0 1.0 1.0 20-20k 15-40k 70 3.0 50 2.5 0.75 3 25 meter Yes 16 19 279.95 S/S; Tape Mon. Switch,e 

3 1 14 wood cab. 

4'/, 

EICO CORTINA 70 0.75 2.0 0.6 10-40k 10-50k 60 4.2 90 2.4 0.5 4.5 40 meter Yes 16 14 239.95 S/s; kit incls.wired&ali 

3570 * 2.5 0.5 9 Asmbld. r.f., i.f., MPX circuits; ir 

4'/,6 159.65 vinyl -clad cabinet. 
Kit * at 4 ohms. 
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ere it ist -"' r.r.-new 1968 edition of the A/orld s most 
amous catalog of electronic equipment. 

518 pages, including the complete Knight -Kit Catalog- 
cturing, describing and pricing thousands cf items-tie 
ost complete inventory ever assembled of ii -fi, radios, 

tape recorders, CB, electronic equipment, parts and tools- 
all at money -saving low prices. 

You'll want your own personal copy of the Allied Catalog. 
It's free. So tear off, fill out, and mail a card. Do it now! 

NO MONEY DOWN -24 MONTHS TO PAY! 
aymen ... r budget. 

NAME -PLEASE PRINT 

ADDRESS 

STATE 

FILL THIS CARD OUT-MAIL IT NOW! 

WORLD'S LARGEST SELECTIONS. SATISFACTION 
GUARANTEED OR YOUR MONEY BACK 

ABM 

NAME -PLEASE PRINT 

ADDRESS 

CITY 

STATE 
11H 

ZIP 

FILL THIS CARD OUT-MAIL IT NOW! 

; ALLIED 
e 1968 CATALOG 

DO A FRIEND A FAVOR-give him this card to send for his FREE ALLIED CATALOG 
WORLD'S LARGEST SELECTIONS. SATISFACTION 

GUARANTEED OR YOUR MONEY BACK 



RUSH THIS CARD TODAY! 
for your 

ti 

J 
1968 
ALLIED 
CATALOG 

m 

m 

RUSH THIS CARD TODAY! 
for your 

1-1 ri 

1968 
ALLIED 
CATALOG 

Why Buy by Mail from 

ALLIED? 
Each year Allied fills more than a 

million orders by mail. Only the com- 

plete facilities of the world's largest electronics supply 
house can satisfy all the needs of hi-fi enthusiasts, CB 

users, engineers, "Hams" and experimenters. 

WORLD'S LARGEST SELECTIONS 

Imagine shopping for hi-fi where you can select from every 
model of 15 major manufacturers of receivers, tuners and 
amplifiers, 14 brands of tape recorders, 7 makes of turn- 
tables, nearly 100 speakers from a dozen manufacturers. 
Plus similar choices in every area of electronics-CB and 
Ham, test equipment, kits (including Knight -Kits), parts, 
supplies ... almost anything you want. 

MANY PRODUCTS NOT AVAILABLE ANYWHERE ELSE 

As the world's largest supplier of electronics, Allied can 
afford to stock thousands of items not available elsewhere. 
In addition, many products are specially -designed and built 
to our specifications. 

FIRST WITH THE LATEST FOR 47 YEARS 

We have always been the first to offer the latest develop- 
ments in electronics, as you will see when you receive your 
new 1968 catalog from Allied. 

WE QUALITY -TEST WHAT WE SELL 

Among all electronics supply houses, only Allied has a 

continuous program of quality -testing to assure you that 
everything you buy meets the highest standards. 

COUNT YOUR SAVINGS AT ALLIED 

You always get the lowest prices at Allied. Check Allied 
prices and compare. Look for the special values-available 
only when you shop in the Allied catalog. 

IMMEDIATE SHIPMENT 
There's no delay when you deal with the world's largest 
electronics supply house. Orders are filled promptly-usu- 
ally the day they're received. 

NO MONEY DOWN - UP TO TWO YEARS TO PAY 

You don't need cash at Allied. Make "add-on" purchases- 
even though you are already paying for something else. 

It's easy to be a credit customer at Allied. 

SATISFACTION GUARANTEED OR YOUR MONEY BACK 

You can buy with confidence from Allied. We guarantee 
satisfaction or your money back. 

ENJOY "EASY -CHAIR" SHOPPING 

Shopping's easy at Allied. More ac- 
curate, too! You always know 
exactly what you get. And what a 

choice! A selection of merchandise 
so vast that no store could ever 
assemble and stock it all. 
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Electro -Voice EV-1180 

Fisher 700-T 

. 
°¢°" oA° eti, 4 , o\o ,c, ¢ 

Q¢` °,,¢ ¢' a` e 
. Q av o\o a a 

Q°¢ Q\\ 
°\Q° 

e¢c 
¢ .'r yc .A Qo 

Harman-Kardon "Five Ten" 

-X 
J o\o 

` 5¢e%. a0 e ,. 

a` oo °` ,z,, -,,e ~ o`o ° `¢ 
¢` Jy¢ ,tip ?¢ 

¢Q 
\or 

At ¢` o`¢ ó rta S 
O Q c k G 

a0 

ç0 

SPECIAL 
FEATURES 

._ , e - r -, - / / / -/ / V / / / _ECTRO- 
JOICE 

E -V1177 32.5 1.0 - - - 20-30k 70 3 50 2 1.0 2.5 30 meter Yes 15'a 15 280.00 All S/S. Color light barsin- 
1.5 10% dicate input; connections 

:over 4 

33/3 concealed; headphone jack, 
tape mon. switch spkr. mute 
switch. Inds, walnut case. 

E -V1178 32.5 1.0 - - - 20-30k 70 3 50 2 1.0 2.5 30 meter Yes 15% 15', 315.00 As above with AM -250 f1V/ 
1.5 10% meter for 15 dB S/N. 

33/3 

E -V1179 27.5 1.3 - - - 20-30k 68 4 60 3 2.5 2.5 25 meter Yes 91/, 14 210.00 S's; incls. walnut case, 
1.5 10 color -coded input lights. 

43/3 

E -V1180 15 1.5 - - - 20-20k 65 4 60 3 2.5 2.5 22 meter Yes 15% 14 176.00 Inds. walnut case w4die- 
1.5 

8'43 cast end panels. 
5 

SHER 200T 35 0.8 1.0 0.2 22-30k 25-20k 80 3.5 40 2 0.4 2.5 >35 meter Yes 15% 22 299.95 FM, FET front end; IC i.f. +0,-2 2 11 13% ampi; sws. for tape mon, 
4114 muting, contour; 3 -pos. spkr. 

sw.; dual tone conts; spkr. 
ovld. protect. 

220T 27.5 0.8 1.0 0.2 28-30k 30-20k 80 3.6 40 2.5 <0.5 2.5 35 meter Yes 1534, 17.5 329.50 AM 'FM; FET front end; sws 

39 
+0,-2 ,1 9.5 

1318 and toms as above; hi filter; 
411/ió spkr Ovid. protect. 

550T 45 0.8 0.8 0.2 20-24k 22-30k 85 2.5 40 1.8 0.5 2.0 >35 meter Yes 16 29 449.95 AM- FM; same features as +0,-2 1 9.0 12% 200T, plus lo and hi filters; 
5% center -chan. output. 

700T 60 0.8 0.8 0.2 20-24k 20-25k 80 3.5 40 1.8 0.5 2.0 40 meter Yes 16% 24 499.50 FM only; same features as +0,-2 1 10 12% 220T, plus center- channel 
534, output, lo and hi filters. 

OMMES C503 30 0.5 0.5 0.1 20-20k 15-50k 75 3 60 2 0.3 3 35 meter Yes 16 - 349.95 Cascode FET. Rf; all silicon 
1 12 s/s;lncls. AM; Ovid/short- 

41: circ. protect. 
RMAN- 
ARDOR 

200 25 0.4 0.5 0.1 10-23k 8-25k 90 - - 2.7 0.6 - 30 meter Yes 14% 20 239.50 2 sets spkr. switching. 
13% MOSFET Front end;Head- 
41/, phone jack. 

210 25 0.4 0.5 0.1 10-23k 8-25k 90 - - 2.7 0.6 - 30 meter Yes 143; 20 269.50 Same as above plus AM 
13% section, sensitivity 50ía V' 
43/, meter. 

720 40 0.3 0.4 .08 8-40k 5-60k 90 - - 1.8 0.5 - 35 meter Yes 16'; 26 369.50 Optional walnut enclosure, 
11% $29.95. 

5 

520 70 0.3 0.3 .08 8-40k 5-60k 90 - - 1.95 0.5 - 35 meter Yes 194 21 315.00 W/AM, model 530, $349.00. 
12', 
4% 

-4- Check No. 118 on Reader Service Card 37 
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Heath kit AR -15 

MANUFACTURER 
(Circled number 
indicates ad page), 
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Knight KG -964 

Kenwood TK -88 

SPECIAL 
FEATURES 

HEATH 

O 

/ e 
AR -15 75 

/ 
0.2 

i 
0.5 

f 
0.2 

, 1 

6-25k 
s 

6-50k 
1 

I 
60 

i 
2.2 

i 
155 1.8 0.5 1.5 40 meter Yes 16% 

14'x, 

4% 

28 329.95 
Kit 

FM 'AM; FETfront end; 2 

IC's 2 crystal filters in i.f.. 
all silicon s/s; ckt. protes 
squelch; opt. wal. cab. $19 

AR -13A 33 0.3 1.0 1.0 15-30k 15-30k 
1 

50 6 - 2.0 1.0 3 30 meter Yes 17 

14% 

5% 

24 184.00 
Kit 

AM/FM; flt. outputs for 

rcdr; loc: dist. sw; second 

contls, under hinged panel; 

incls. wal. fin. cabinet. 

AR -14 15 0.5 1.0 1.0 15-50k 12-60k 
1 

50 4 - 5.0 1.0 3 30 - No 15% 

12 

14 99.95 
Kit 

Filt. outputs, OTL output 
ckts; front -panel headphone 

3% jacks; 20 -hr. assbly. Opt. 
met. cab. $3.95; Walnut, $9 

KENWOOD TK -40 30 0.8 1 0.3 20-20k 20-50k 70 2 100 2.5 0.6 2.5 38 meter Yes 16% 19.8 189.95 Available as model TKS-4( 
-3 2 12 w/two S-40 spkr. systems 

5 $249.95. 

TK -66 60 0.8 1 0.3 20-20k 20-50k 70 2 100 2 0.6 2.5 38 meter Yes 16% 23 239.95 

3 2 12 

5 

TK -88 90 0.8 1 0.3 20-20k 20-50k 70 2 100 2 0.6 2.5 38 meter Yes 16% 24 289.95 

3 2 120 
5 

TK -140 130 0.8 1 0.3 20-20k 20-50k 70 2 100 2 0.6 2.5 38 meter Yes 16% 31 339.95 

3 2 5 

14 

KNIGHT KG964 32 1.0 `1.5 - 20-20k 20-50k 65 3.0 - 2.5 <1.0 8 35 meter Yes 16% 26 189.95 S/S. W,'AM; SCA Filter. 
1 1 15 

5 

35 O KG980 25 1 1 0.7 20-20k 15 SOk 65 5 45 3 1.0 3 30 meter Yes 15, 18 149.95 All -Silicon S/s. two tuned 
13'/, r.f. stages compl. sym. 
4'á output. 

LAFAYETTE LR -1500T 75 0.8 0.8 0.3 12-40k 20-20k 68 1.8 30 1.5 0.3 1.25 40 meter Yes 16% 32 279.95 All S'S. 4 IC's; 2 front -er 

3 0.5 4.5 75 14% FET'S main-remOte spkr. 

12 200 4% Oper. front -rear panel tape 

output, Var. interst. mutir 

LR -1000T 60 0.8 0.8 0.3 20-40k 20-20k 68 1.8 30 1.65 0.4 1.5 38 meter Yes 15% 29 219.95 All S,'S.4 IC'S; 2 front -en 

3 1.0 7 120 113/' FET's interst. muting; ta; 

4'4 mon. main -remote spkr.op. 

LR -500T 30 0.8 0.8 0.3 25-40k 22-20k 67 2.3 40 1.8 0.3 1.25 35 meter Yes 15% 15 179.95 All S/S 4 IC'S; 2 front -en 

3 1.0 10% FET'S. Main -remote spkr 

4% switch; tuning 'signal 
strength meter. 

LR -99 15 1.0 - - 40.17k 20-20k 55 3 - 3 0.5 3.5 32 - - 13",6 - 119.95 

3 2 80 10 

4'4, 

MARANTZ 18 35 0.1 Below 8-40k 20-20k 80 0.75 80 2.5 0.15 - 45 meter Yes 18% 40 595.00 Scope for multipath indic. 

29 
residual 0.5 (1;ìV eq.) 16 

6 

Front panel jacks for 

recorder, phones. Alt. cf 

select. 80 d B. 
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This ad is supposed to give 
you a reason for listening to the 
Fisher700-Tsolid state receiver. 
We decided to give you several: 

Amplifier section: 
Music power (IHF) 

4 ohms 
8 ohms 

Harmonic distortion (1 kHz) 
At rated output 
3 db below rated output 

IM distortion (60:7000/4:1) 
At rated output 
3 db below rated output 

120 watts 
90 watts 

0.8% 
0.3% 

0.8% 
0.3% 

Frequency response 10-70,000 Hz 
+0, -1 db 

Hum and noise 
Volume control (min.) 
Phono input (6 mV ref.) 
Aux. input (400 mV ref.) 

Input sensitivities 
(at 1 kHz, for rated power at 4 ohms) 

Phono (low) 3.5 mV 
Phono (high) 10 mV 
Tape Head 2.5 mV 
Auxiliary (low) 200 mV 

(high) 400 mV 

- 80 db 
-55 db 
- 65 db 

Tuner section: 
Usable sensitivity (IHF) 1.8,1V 

Harmonic distortion 
(100% mod. and 400 Hz) 0.4% 

Stereo separation (400 Hz) 40 db 

Signal-to-noise ratio 
(100% mod.) 70 db 

Selectivity 
(alternate channel) 50 db 

Capture ratio (at 1 mV) 2.0 db 

Spurious response rejection 
(100 M Hz) 90 db 

PRICE, $499.50 (CABINET $24.95). FOR MORE INFORMATION, PLUS A FREE COPY OF THE FISHER HANDBOOK, WRITE FISHER RADIO CORPORATION. 11-22 45th ROAD. LONG ISLAND CITY, N. Y. 11101. 

The Fisher 
No ad man can do it justice. 

FISHER RADIO CORPORATION, INC..1I35<5TM ROAD, LONG ISLAND CITY. N.r.11101.OVERS[nS AND .CANADIAN RESiL[NTSREEnStwRrIETO FISHER RADIO InI[RNA.iOnAi. INC ., LUNG iStnnD..Ier,n 

Check No. 119 on Reader Service Card 

11101 
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Sansui TFi700 

Sherwood S-8600 

RECEIVERS 

Pioneer SX-1000TA 

MANUFACTURER 
(Circled number 
indicates ad page) 

4.a a0 
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SPECIAL 

FEATURES 

MARTEL 220 20 0.5 - - 

1 

- 40-20k 
+3 

70 6 - 2 <0.7 - >30 meter Yes 16 

9% 

5% 

13 170.00 AM sens., 20µV. 

600 50 <0.5 - - - 10-25k 

±0.5 

70 2 - 2 <0.5 - >35 meter Yes 16% 

11% 

434 

15 299.00 AM sens., 10 NV. 

800 75 <0.5 - - - 10-25k 
±0.5 

70 2.5 - 2 <0.5 - >35 meter Yes 17 

12 

5% 

17 349.50 AM sens., 10µV. 

Martel 
dorado 

50 1.0 - - - 18-20k 
r 1.5 

- 2 - 2.5 0.5 - >30 2 

meters 
Yes 17 

13% 

8 

19 329.50 AM sens., 28µV. 
PB switching. 

MC INTOSH MAC 
1700 

40 <0.25 
* 

<0.25 
* 

- 10-80k 

+0,-3 
- 75 

** 
2.4 - 2.5 <0.5 2.0 >30 meter Yes 16 

14% 

514 

34 599.00 *when peak pwr. does not 

exceed twice pwr. rating 
for any comb. of freqs. 
from 30-20 kHz 

**high-level inputs. 

PIONEER SX-1000 60 0.5 0.5 0.3 15-40k 20-60k 70 2.5 70 1.8 1.0 3.0 38 meter Yes 16 25 360.00 Xsist. protect. ckt. incls. 

TA 13" 
v 5/i6 

AM. 

SX-600 30 1.0 0.5 0.3 15-30k 25-50k 75 3.0 7 2.2 1.0 3.0 35 meter Yes 16 26 - Incls. AM. Aux. Spkr. Sw. 

TA 
13'3',6 

óó 

57/76 

SX300T 20 1.0 1.0 0.5 30-15k 20-20k 70 2.6 70 3 1.0 3.5 35 meter Yes 16 25 199.95 Incls. AM. Xsist. protect. 
1270 ckt. 

v Sh6 

SX800 45 1.0 1.0 0.3 35-25k 20-20k 70 3 70 2.2 1.0 3.0 30 meter Yes 17% 40 270.00 Incls. AM Tube -type rcvr. 

17'/,6 

574 

SANSUI 3000 55 0.8 - - 20-20k 20-20k 75 2.5 - 1.8 1.0 - 35 meter Yes 18% 34.4 379.95 Incls. AM. 53 transistors, 

1.5 15 40 diodes. 

6`4 

TR -700 30 1.0 - - 30-20k 20-20k 
1 

75 3 - 1.8 1.0 - 35 meter Yes 18'/,0 

15 

24.6 239.95 Interstation muting switch. 

41 25 1.0 - - 32-25k 20-20k 70 2.4 - 2.5 1.0 - 35 meter No 17/6 33.1 259.95 Incls. AM. 
TR -707A 

1 14%6 

5'4 

1000A 50 1.0 - - 20-20k 10-80k 90 1.5 - 1.8 1.0 - 35 meter No 17% 
14%6 

44.7 269.95 20 Transistors/diodes, 
21 tubes 

5% 

SHERWOOD S-7800- 70 0.6 1.0 0.10 12-30k 12-30k 70 1.5 22 1.8 0.25 2.2 35 meter Yes 16% 27 409.50 All -silicon S/S; W/AM - 2 

FET'S IN RF &Mixe 
FET * 6.2 100 14 

4% 

sens. 
FM cross mod. reject., 95 c 

Main remote spkr. switch. 

S-8800 70 0.6 1.0 0.10 12-30k 12-30k 70 1.5 22 1.8 0.25 2.2 35 meter Yes 10% 22 359.50 All -silicon S/S; main-remot 

* 6.2 100 14 spkr. switch. 

16 

4% 

5-7600- 40 1.0 1.0 0.15 12-30k 12-30k 70 1.5 19 1.8 0.15 2.6 35 meter Yes 16% 27 339.50 All -silicon S/S. W /AM,2ie 

FET * 12 146 12 

4', 
Sensit. FET'S in RF &Mix 
FM Cross Mod. Reject. 9' 

Main remote spkr. switch. 

S-8600 40 LO 1.0 0.15 12-30k 12-30k 70 1.6 19 1.8 0.25 2.6 35 meter Yes 16% 21 289.50 All silicon S'S. Main -remo 

* 15 183 12 spkr. switch. 
4+,i * All power ratings at4 ohr 

40 Check No. 120 on Reader Service Card -- 



.Sansarì 

. i mum i1011411141111"14 £11.,011; 

SANSUI MODEL re -70): SOLID STATE FM MULT PLEX STEREO. MUSIC POWER: 60 WATTS - 1 cb; FM LSABLE SENSITIV -Y: 1.8 µV ± 3 db (II-F)-PRIZE $239.95 

For all t-oSE features. that make a Fi -Fi Stereo System truly great-sensiti..ity, beautiful 

never fai'ing balance, cris_al-clear selectivity. unmatched SOLnd reprodLction - 
the Sansei TR -700 offers you a new experience in stereo listening. Only Sansu ngenuity 

c)uld bring ycu tiat new sound in sound engineeri-g- Sir n 

Ask your a 'dio dealer for a de ncrst.r tion. 

SANSUI ELECflDNICS CORPORATION 34-43 56th STREET WVOODSIDE, N.Y. 11377 TELEPHONE 446-5300 
EansJi Electric Company, Ltd. Tokyo, Jar.an Electronic Distributors (Canada), Eritisf. CD, umbia 



MODULAR SYSTEMS 

MANUFACTURER 
(Circled number 
Indicates ad page) 

AMPLIFIER 

tr 
C JF 

x` oo 

ei" Q J. Q3 O 

C Q\ 
e0 

ye Qe 
Qo3 

a0 
aA `L.ti. Z.ti' 

a m` ti es. 

e . 
eQ, 

ti 415. 9Q _ A 

eoQ 
. 

rei> 

TUNER SPEAKERS 

/ 
.o ,gQ sat' .o 

ft., ,,Q ` 

o. ̀  C 
3, O Q a 

Qe 

SPECIAL 
FEATURES 
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BENJAMIN 1030 22 <1 - - - 15-25k 75 3.5 - - 30 - Meter Yes Miracord el- High 3% Armor Inf. 20% - 399.95 Incls.AM.lnstr.&mike mix - 

1 dB 50 lip. Compl. Cone Baffle 13% ing. Sold w'EMI spkrs. Opt. 

4 -pole 10 play 
cart,. 

-record Philips tape 
w/slideout base. 

1050 22 <1 - - - 15-25k 75 3 - - 35 - Meter Yes Miracord el- High 3% Armor Inf. 23% - 499.95 Same as above, but incls. 

1 dB 620 lip. Compl. Cone Baffle 11'/16 FET front end. 

4 -pole 10% 

BOGEN MSR-1 30 1 1 0.75 20-20k 20-20k 
1 db 

70 3.5 0.75 50-15k 
±1 db 

35 1 Meter Yes Garrard 

4 Speed 

10 High 
Coinpl. 

31/4 Cone Sealed 

Box 

17t4 

17 

95 444.90 AM/FM-Stereo. All Silicon, 

S/S, Opt. Vinyl Cover. 

91/2 

MSC -1 30 1 1 0.75 20-20k 20-20k 70 3.5 0.75 50-15k 35 1 Meter Yes Garrard 10 High 31/4 Cone Sealed 253/4 100 521.95 Stereo 8 -Track Tape Cartr. 
'FM 

1db ±1db 4 Speed Compl. Box 17 Player AM -Stereo. 

10 All Silicon, Modular SIS, 

Opt. Vinyl Cover. 

COMPASS Triph- 25 0.2 <2 <1 3-20k 10-20k 70 2.2 1 50-15k 40 1 Meter Yes None 8 10 14 (2)full- Spec. rec'r 28 399.95 Sys. consists of rcvr. w/3 2! 

onic 7 -3 
< 14 3% range 13% W. ampls, 2 full -range spkrs, 

dB 100 4% 7 5 9% 1 common -bass woofer. 

Hz 4% Recvr. cab. avail. 

FISHER 105 17.5 0.8 1.0 0.2 30-20k 
+0, 

40-15k 
1.5 

-80 2.0 0.5 20-15k j 35 0.5 Meter Yes BSR 

µA70 
- - - 25.5 329.95 FM, FET front end; IC i.f. 

ampi; 3 -pos. speaker sw; 

-2db db 
Piokering cartridge. 

110 17.5 0.8 1.0 0.2 30-20k 40-15kc -80 2.0 0.5 20-15k >35 0.5 Meter Yes BSR - - - - 25.5 349.95 As above, plus AM. 

+0, 1.5 µA70 

39 
-2db db 

50-B 15 0.5 0.8 0.3 30-20k 30-15kc -80 - Garrard 6 Full Range Cone Sealed 131/2 35 299.50 Po:table stereo phono; aux 

+0, 1.5db 50 Free Piston Box 4 inputs for tuner or tape 

-2db 8,2 recorder. 

150 17.5 1.0 1.0 0.3 30-20 k 40-15kc -80 2.5 0.8 20-15k 30 0.8 Meter Yes - 6 Free 21 Cone Sealed 14,4 30 299.50 FM stereo sys. with push. 

+0, 1.5db Piston Box 73/4 button speaker. Selector; 

-2dB 63/4 Inputs for Phono and Tape 
Recorder. 

HARMAN- SC -430 25 <1 0.5 0.1 17-23k 20-23k 90 2.9 <1.0 - 30 - Meter Yes Garrard 8 Acoust. 3 Phenolic Sealed 161/2 45 419.00 Changeable Gr illecloth. 

KARDON 1 AT60 Susp. Cone Box 18 AM sens., 50 µV. 
11'/, 

S C-440 25 < 1 0.5 0.1 17-23k 20-23k 90 2.9 < 1.0 - 30 - Meter Yes Garrard 10 Acoust 3 Phenolic Sealed 22% 50 449.00 As above. 

1 AT 60 Susp. Cone Box 8 

13% 

SC -6 25 <1 0.5 0.1 17-23k 20-23k 90 - <1.0 - 30 - Meter Yes BSR - Acoust. - - - - 30 339.00 BSR 4-spd. Empire. 

1 Susp. 808 w/diamond 
AM sens., 50 µV. 
Optional dust cover. 

SC -7 30 <1 0.5 0.1 - 6-25k 90 2.5 <1.0 - 35 - Meter Yes Dual - Acoust. - - - 33 465.00 Dual 1009/Shure. 

1009 SK Susp. AM sens., 35 V. 

SC -220 15 <1 0.8 0.3 - 15-25k 85 2.9 <1.0 - 30 - - Yes Garrard 8 Acoust. 3 Phenolic Sealed 161/2 45 329.00 4 versions: Garrard/Grado 

3000 Susp. Cone Box 18 phono only; cassette 

11'4 player; 4-8-trk tape cart. 
player; reel-to-reel 
recorder. AM sens., 5012V. 

KARL x-8 18 2 1 1 55-14k 32-22k 65 - - - BSR - - - - 25 129.95 Extremely compact. 

MAC 3db 3db MCD 

500 

No larger than standard 
turntable base. 

SX-82M 18 2 1 1 55-14k 32-22k 65 - - - - - - - BSR 5 Air - Con- Sealed 14 50 179.95 Grado Btr. cartridge Phon 

3 db 3 db MCD Susp. centric Box 9 Jack. Spkr. sw Aux inputs 

500 Dome 6 for tuner or tape. 

KLH 20 25 Not Applicable 4 0.5 20-15k 35 0.8 Meter Yes Garrard 10 Acoust. 13/4 Stiff Sealed 23'/, 81 399.95 Speakers & Ampl. critical 

See Features ±ldb Custom Susp. Paper Box 9 

113/4 

matched for opt. perf. & 

max. acous. output. Phone 

jack, tape in & out jacks; 
comes withiegs for ctr. 
sect. Avail. w/AM,$439.9 

24 171/2 Not Applicable 4 0.5 20-15k 35 0.8 - Yes Garrard 8 Acoust. 2 Stiff Sealed 18 65 300.00 Speakers & Ampl. critical 

See Features ±1db Custom Susp. Paper Box 1014 

7% 

matched for opt. perf. & 

max. acous. output. Tape 

inputs & outputs. 

11W 71 Not Applicable - - - - - - Garrard Si ngle Full -Range Sealed 8 32 199.95 Same as above. Available 

See Features Custom 3 -In. Speaker W/ Box 4 as portable at same price. 

'4 -in. Cone Excursion 14 No tuner. 

15 71/2 Not Applicable - - - - - - Garrard 2 Full -Range 3 -in. Ducted 8 51 229.95 Same as above. Tape 

See Features Custom Speakers w/ '/,-in. cone Port 81/2 inputs and outputs. No 

Excursion 14 tuner. 

SONY HP- 15 1 1 0.5 - 20-50k 60 - - - - - - - Garrard 5 Full range Wal. 18'4, 60 249.95 

33 11 
450A +2 

-2 
60 

MK 2 

16'/ , 
8% 



MODULAR SYSTEMS 

Harman-Kardon SC -7 

Benjamin 1050 

Fisher 110 Bogen MSC 

RECORD CHANGERS 
eee .e. .c' 

F ,S 4'. ,o§. eO ,1, a5 .s, ,00h` ,o .o- 

0í0, re. Std e QaC 
e. e 

4. e \v rt 
e e e e O` .a, 

-6> 4.- `. .. ' FEATURES 
ANUFACTURER e ti\ 

rcled numbericafes 

ad page) Pie `rI,* ee O,e> ,e>Qo Q`c,° 

LLIED 919 4 11 0.12 .05 7.5 2 Low 0-6 20 8 7 21/2 4 13'/ 6944 712 49.95 Made in Britain. 
Mass 1114 

1 
Sprg 

466 4 81/2 0.2 .06 7.25 2.5 Sprg. 5-10 7 7.5 21/4 3% 13% 57/4 9/ 19.95 Made in Britain. 

11/ 

SR 600 4 11 0.1 .04 7.5 2 Bal. 0-6 15 7 7 4 3 13'4 69/ 9'8 74.50 Anti -skating cont; self-locking arm 

111/4 rest; clip -in head; cast TT; muting sw. 

& pop filter; avai I. as pkg. w/cartr i., 
base, and cover. 

45 500A 4 11 0.12 .05 7.5 2 Bal. 0-6 15 7 7 4 3 13'4 644 71 59.50 Same as above. 
111 

400 4 11 0.12 .05 7.5 2 Low 0-6 20 7 7 4 3 13'/ 6e/6, 71 49.50 Same as above. 
Mass 111/4 

Sprg. 

LAC/- 50H 4 12 .06 .02 83/4 0.5 Dyn. 0.5 8 10 12 334 712 141/2 734 20 149.50 Hys-syn. motor. Push-button opera- 
MIRACORD Bal. to 12 tion -4 modes, stylus overhang adj. 

6.5 screw and gauges, illuminated speed 
ind., cueing and anti -skating. 

C2 40H 4 12 <0.1 <0.1 812 0.8 Dyn. 0.5 15 10 12 33/4 712 141/2 73/4 18 110.00 Hys-syn. motor. Push-button operation 
Bal. to 6 12 all modes; auto repeat, cueing opt. 

40A 4 12 <0.1 <0.1 81/2 0.8 Dyn. 0.5 15 10 12 33/4 71 141 73/4 18 99.50 Push-button operation all modes. 
Bal. to 6 12 Auto repeat. 
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RECORD CHANGERS 

Garrard 60 MkII 

Miracord 50H 

MANUFACTURER 

(Circled number 
indicates ad page) 

S Q 

SPECIAL FEATURES 

DUAL 1010A 4 10% .09 .09 8 1.25 Un- 0-7 12 10 13 2% 6 123/4 8% 101/2 69.50 Fully automatic & manual, sgl. play 
bal. 101/2 & chgr; feathertouch slide switch 

conts; magnesium head; 1/2 -gm. click - 
stop tkg. force adj; adj. stylus 
overhang. 

1015 4 10% .05 .03 8 1.25 Bal. 0-5 8 10 13 2% 6 123/4 8% 121/2 89.50 Cont. var. tkg. force & anti -skating 
101/2 controls; auto/manual cueing System 

4 -lb platter; elevator -action chgr. 
spindle; geared bal. adj. w/set sue) 

10095K 4 10% .05 .03 8 1.25 Bal. 0-5 8 10 13 3 6 123/4 9 101/2 109.50 Same, but with rotating single -play 
101/2 spindle; fine -adjust arm counter- 

balance. 

1019 4 10% .04 .02 8 1.25 Bal. 0-5 8 10 13 3 6 123/4 9 16 129.50 Same, but with 71/2Ib. platter; 6% 
101/2 var. speed adjustment; rapid& fine - 

adjust arm counterbalance. 

GARRARD Lab 80 2 12 0.10 .02 9 - Bal. 34-5 10 8 10 31/2 51/2 17 9 161/2 99.50 Anti -skate cont., !.4 -gm. click stop tk; 
MK II 143/4 hydraulic cueing, wood arm. 

Lab 70 4 101/2 0.12 .05 8.5 - Bal. 1/4-5 15 8 10 2'/B 6 163/4 8'/B 16 84.50 Anti -skate cont., 14 -gm. click stop 
MK Il 14'/8 tkg. O Lab 60 4 101/2 0.14 .05 7.5 - Bal. 1/4-5 15 7 10 2r/e 4 15% 6'/e 10 74.50 Same as above 
MK II 131/e 

Lab 50 4 101/2 0.14 .05 7.5 - Spg. 1/4-14 15 7 10 27/8 4 153/r 6% 9 54.50 
MK II 13% 

Lab 40 4 101 0.14 .05 7.5 - Sprg. 1/2. 8 20 7 10 2'/8 4 14% 6% 9 44.50 
MK II 121/2 

KNIGHT 990A 4 11 0.25 0.1 7.4 - Bal. 2.5 - 10 10 31/2 5 14 812 10 29.88 Less Cartridge. 
& 

Sprg. 

12 

SEEBURG AP -1 33 - 0.15 .03 - 0.8 dyn. 2.5 16 50 8 - - 31% 211/2 140 795.00 Incls Pickering cartr., pre -amp, twin 
bal. 2334 auto. stylus -cleaning brush. Freq. 

resp. 25-16k, ±0.5 db. Telephone -dial 
select of 100 sides. Cab. mounted. 
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Before you select an automatic turntable 

let us arm you with the facts. 

Probably the most critical way to evaluate the 
quality of any changer is by closely inspecting 
the tone arm and its capabilities. Let's examine 

the tone arm of the BSR McDonald 
500 automatic turntable. This is the 
resiliently mounted coarse and fine 
vernier adjustable counterweiight. It 

counter -balances the tone arm 
both horizontally and vertically and 

assures sensitive and accurate tracking. Here you 
see the micrometer stylus pressure adjustment 
that permits 1/3 gram settings al! 
the way from 0 to 6 grams. This 
assures perfect stylus pressure 
in accordance with cartridge 
specifications. Here's another 
unique and valuable feature ... 
the cueing and pause control 
lever that lets you select the 
exact band on the record, without fear of ever 
damaging the record or the cartridge. It even 

permits pausing at any 
point and then gently 
floats the tone arm 

down into the very same groove! Whenever the 
turntable is in the "off" position the arm auto- 

matically returns and securely locks in 

this cradle to protect it and keep it 
from movement. This is the low -mass 
tubular aluminum pick-up arm ... per- 
fectly counter -balanced both hori- 
zontally and vertically to make it less 
susceptible to external shock. Of course, 
are many other quality features 
McDonald, just as you would 
fine turntables that sell for 
The big difference is 

Write us for free 
nearest dealer. 

ei9 
BSR 

Mc DONALD 
500 

there 
on the BSR 

find on other 
$74.50 and higher. 

thattheBSR McDonald 
500 sells for much less. 

Now are you interested? ... 
literature ... or see it at your 

AUDIO AUGUST 1967 

Precision crafted in Great Britain 
BSR (USA) Ltd., Blauvelt, N.Y. 10913 

Check No. 121 on Reader Service Card 
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TURNTABLES & ARMS 

Shure -SME 3012 
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SPECIAL 
FEATURES 

ACOUSTIC 
RESEARCH 

59 

i 
XA 

/ 
33 

45 

0.1 .05 
s 

18-p 

PM 

belt 11 3.3 alum. integ. 16, 
12% 

5, 

e 

13 - 12 9 nyl. ball 
sleeve 

rear 
weight 

0.5 10- 

15 

0.5- 
8.0 

- 78.00 

TA 33 0.1 .05 24-p 

PM 

belt 11 3.3 alum. integ. 16% 
12% 

5, 

13 - 12 9 nyl. ball 
sleeve 

rear 
weight 

0.5 10- 
15 

0.5- 
8.0 

- 75.00 

AUDIO & 

DESIGN 

M9 

BA 
11.5 9 uni pivot 

into ball race 
viscous 
damped 

bal. 1.2 10- 

20 

0-3 150.00 Mercury contact; magnetic 
bias anti -skating. 

M12 

BA 
14.5 12.5 Same bal. 1.0 10- 

20 

0-3 - 170.00 For transcription use. 

BOGEN B62 4 0.2 0.2 4-p idler 12 7% - integ. 15 

13 

314 

23 67.95 Integral arm. Opt. wal. 
base & vinyl cover. Speed 

variable 29-86 RPM. 

B52 -S 4 0.1 0.1 4-p idler 12 3 form 
steel 

integ. 14% 

11% 

3% 

12 49.95 Same as above. 

CASTAGNA - 13;6 9, sap- 
phire 

sap- 
phire 

sprg. 1 8 0-5 - 125.00 Opposing magnet susp.; no 

weight on vert. or lat. 
bearings. 16 -in. arm also 
avail. 

EMT 930 

S TU 

33 

45 

78 

Less than 
.03 RMS 

Sing. 
phse. 
sync. 

idler 13 8% cast 
iron 

integ. 19.7 

15.4 

6.9 

51 RMA 
229 

12.5 9 ball 
race 

ball 
race 

bal. 
and 
sprg. 

1 7 0-8 - 1275. 
less 
cart. 

Remote cont. stop/start. 
Backup for cueing to music 
beat or syllable; s/s preaml 

eqlzr; line outputs; stylus, 
illumination; built-in strob. 

EMPIRE 

12 

208 33 

45 

78 

hys. 
sync. 

belt 12 6 alum. - - - 125.00 Turntable only. 

398 33 

45 

78 

- hys. 
sync. 

belt 12 6 alum. integ. - - 190.00 Incls. 980 arm. 

498 33 

45 
78 

- - hys. 

sync. 
belt 12 6 -- integ. - 180.00 Incls. 980 arm; floating 

suspension, platter and 

arm. 

980 129. 9 ball 
race 

ball 
race 

cal. 
spg. 
adj. 

0.6 6 0-8 - 50.00 

EUPHONICS 

92 

TA- 
15 

11 8% knife 
edge 

ball sprg. 
bal. 

0.75 12 0.5- 
1.5 

12 32.50 Accepts Euphonics cart. 
only TK -15 -LS. W/cartr. 
&pwr. source, $87.50 

- 12 8'a knife 
edge 

ball sprg. 
bal. 

0.75 12 0.75- 
3.0 

- 71.50 Incls. TK -15-P cartr. & 

pwr. source. 

TA- 
16 

13% 11% knife 
edge 

ball sprg. 
bal. 

0.25 10 0.5- 
1.5 

14 42.50 AcceptsEuphonics cart. 
only. TK -15 -LS. w/cart. 
& pwr. source, $97.50. 

13% 11% knife 
edge 

ball sprg. 
bal. 

0.25 10 0.75- 
3.0 

14 - Incls. TK -15-P cartr. & 

pwr. source. 
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Which three Duals won't you buy? 

To some of you, buying a Dual auto- 
matic turntable may pose somewhat of a prob- 
lem. Not that it was our intention to create one. 

We simply wanted to make Dual pre- 
cision engineering available to everyone, in 
every price range and for every application. 

But we outdid ourselves. 
We made four automatic turntables 

(from $69.50 to $129.50) that are, in every respect, 
Duals. For example: all four have a low -mass 
tonearm, a constant -speed motor, feather -touch 
slide switches, a heavy platter, and an elevator - 
action changer spindle. And all four have per- 
formance that rivals the best manual turntables. 

This means that when you buy a 
Dual at $69.50, you don't get more rumble. You 

simply get fewer features. Features that nobody 
else has anyway. 

Like the variable pitch control, the 
single -play spindle that rotates with the record 
to eliminate any possibility of record slip or bind, 
the cue -control that operates on automatic as 
well as manual play, and the direct -dial anti - 
skating control for totally accurate skating com- 
pensation. 

So, if buying a Dual automatic turn- 
table does present a problem, it's simply because 
it may take you a little more time to select the one 
Dual with the features you'd want for your system. 

But don't get angry with us. 
After all, by making it a little more 

difficult for you to choose one, we've at least 
made it possible for you to own one. 

A Dual. 
United Audio Products, Inc., 
535 Madison Avenue, New 
York, N.Y.10022. 

Dual 



Left to right: Sorrento ll: Three -speaker - four-way - acoustic 
suspension system in Spaiish modern s-yling - Se.IE blue 
with slate top - $289 - matchinc mirror optional a extra 
cost D Mediterranean: Th ee-speaker rich complian_e ais -.em 
with a graceful Mediterranean flair - in antique but:rut - 
$269.50 L Estoril: Four-way aerodynamic bass _u erg ized 
system - oiled walnut 'inish in contemporary s -lrg - 

$164.5) D Le redo: Three -speaker - four-way - rrul.i chan- 
bsr syet;n - dramatic Mcorsh styling - hand- ubt ed walnut 
finish - $1.50 C Cantata: Three -speaker rediatìio resis- 
arce Icaded system-styled n the continental roar rer-oiled 
walnut f nish - $145. C Dehonaire: Three-speakei rsJiaticn 
resista,;e o lied system - contemporary Amer can sty iig - 
o ed ealrut fnish - $'24.95 C Ultra -D: Three -speaker high 

Trim, grille cl,th, finish, dimensions and specifications subjert h change without notice. 



Iu stereo high fidelity -- 
UNIVERSITY 

DELIVERS THE SOUND: 
University Sound is one of the world's largest manufacturers of quality speakers. That didn't happen 
overnight. It took more than 30 years of hard work, painstaking attention to detail, and constant re- 
search. During those years, University has built an impeccable reputation for quality around this 
premise: set the highest possible standards, then do your level best to meet them. Listen to the result 
in any University dealer's showroom. Discover for yourself what thousands like you already know. 

efficiency acoustic suspension system - contemporary. Scan- 
danavian styling - oiled walnut finish - $69.95 UR -4: Two - 
speaker high compliance system in hackberry with oiled wal- 
nut finish - $58.95 Mini -ette: Two -speaker high efficiency 
acoustic suspension system - contemporary;. Scandanavian 
styling - oiled walnut finish - $49.50 
For complete information write Desk H-73 

Listen-University Sounds Better 

(I' SOUND 
A DIVISION OF LUNIVERSITYTV LING ALTEC, INC i P.O. Box 26105 Oklahoma City, Okla. 73126 

Check No. 123 on Reader Service Card 
University is e proprietary trade nane of Univer iry Sovnd © 1967 



TURNTABLES & ARMS 

Pioneer PL -41 F 

Sony TTS-3000 

w 

Rek-O-Kut B -12H 

Thorens TD -124 

TURNTABLES ARMS 

dP q 
`° 

v,Oa a, b V, 
`°ò 

ti 
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a. 
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MARANTZ 

29 

SLT- 
12 

33 

45 

.04 .04 hys. 
sync. 

belt 12 12 alum. integ. 18 

14 

6'4 

27 - - - ball 
race 

ball 
race 

- 0 - - - 295.00 Straight -line -tracking arm 

with integral cartr. 

SLT- 
12U 

- - - - -' . - - Same as above, but accept 
most standard cartridges. 

ORTOFON 

C 
- - - - - - - - - - - - RS- 

212 

11'6 8% - - bal. 
& 
sprg. 

1.19 8 0- 

4.5 
" ,s 90.00 Stylus -force indicator, bal. 

anti -skating force, adj; 

cueing device. 

PIONEER 

óó 

PL -41 33 

45 
0.08 0.08 hys. 

sync. 
belt 12 4 alum. integ. 20 

16 

7% 

24% 12 13 9.6 ball 
race 

ball 
race 

tear 
weight 

1.0 7 0-4 - 199.95 Combines base, hinged 
dust cover, turntable, arm. 

REK-O-KUT t3 -12H 33 

45 
78 

.085 .08 hys. 
sync. 

idler 12 5 alum. hole 
in 

deck 

18 

16 

10 

19 - - - - - - - - - - 165.00 High -torque motor for 
cueing. 

B-126 
H 

33 
45 

78 

.09 .09 hys. 
sync. 

idler 12 5 alum. hole 
in 

deck 

18 

16 

8 

17 - - - - - - - - - 109.95 

B-I6H 33 

45 

78 

.08 .08 
- 

hys. 
sync. 

idler 16 9 alum. hole 
in 

deck 

20 

19 

8 

34 - - - - - - - - - - 275.00 

- - - - - - S- 

320 
12 9 ball ball bal. 

& 
sprg. 

LO 9-12 0-2- 
5.0 

- 34.95 

SHURE 

O23 

- - - - - - - - - - - - 3009 
Ser. II 

- 9 knife 
edge 

ball rear 
weights 

- '4-5 1% 106.50 Adjust. anti-skating;viscc 
damped cueing. 

- - - - - - 3012 

Ser. Il 
- 12 knife 

edge 
ball rear 

weights 
- %-5 2% 116.50 Same as above. 

SONY 

33 

77 

TTS- 
3000 

33 
45 

.05 .03 d.c. 
servo 

belt 12 3 alum. - 14% 

15 

5, 

12.5 - - - - - - - - - 149.50 Motor speed monitored by 

servo -control ampi. 

PUA 
237 

13% 9'%, prec. 
ball 

prec. 
ball 

bal. V-9 
L-11 

03 85.00 Integral cueing device, si 
cone -damped; anti -skate 
device; micro -ball bearing 

- - - - - - - - - - - PUA 
286 

15% 11% prec. 
ball 

prec. 
ball 

bal. 1 V-8 
L-10 

0-3 - 99.50 

THORENS TD -124 
Ser. II 

4 0.1 

p -p 

.05 

p -p 

sync. belt 
idler 

12 8% non- 

ferrous 
blank 
arm 

board 

16% 

14* 
3', 

- - - - - - - - - - 149.50 Var. speed adj. ±3%; set). 
alum. shell cover on table 
belt/ idler drive. 
* on base. 

TD -150 
AB 

33 

45 

- - sync. belt 12 7', non- 
ferrous 

integ. 15% 

12', 
2% 

14% TP- 
13 

12 8% ball 
race 

ball 
race 

static 0.5 10 0-4 - 99.75 Integ. arm/table; table on! 

avail. TD -150, $85.00 

- - - - - - - - - . - - TP- 
14 

12% 7% ball 
race 

ball 
race 

bal. 
& 

sprg. 

0.5 8 0-4 59.50 Low -mass plug-in shell; F 

adjust. for 15 -deg. tkg. ar 

on most cartrs. 
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PHONO CARTRIDGES 

Pickering V-15/AM-3 - 
Empire 999VE 

ce 

t 9` 4 0 F 
MANUFACTURER o' a J v o % c a J c 
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a 
oíoe c 5 
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0 
FEATURES o ̀ Jo 1 Sí1 QeQ } lea° . 

WC ADC -10E <0.5 30 30 2.6 '/,- - 35 ellip. 0.3 x User - - 59.50 15 'vert. tracking angle. 
MK II 1% 0.7 

ADC <1.0 30 30 at 3.2 'q- - 30 el lip. 0.3 x User - - 49.50 15' vert. tracking angle. 
Point 4/E 8000 1'4 0.7 

ADC <1.0 30 30 at 5.0 1', - 20 ellip. - User - - 39.50 
660E 8000 3 

ADC - 20 20 at 3.2 1'4 - 18 ellip. 0.3 x User - - 19.95 
990E 8000 4 0.7 

:MPIRE 808 - 28 20 5.5 1',- 1.0 8* 8* spherical 0.7 User 400 7.5 19.95 Popular series; *808E, same 

4.0 except with 0.4 x 0.9 ellip. 
stylus, compliance, 12 x 10-6 

$29.95 

888 - 30 23 5.0 1.5- 0,7 10 10 spherical 0.7 User 400 7.0 24.95 Deluxe series; *888P, same ex - 

2 
4 cept with 0.6 -mil stylus; tkg. 

force 1-3; $29.95. 

888E - 30 23 5.0 1-3* 0.7 15 15 el lip. 0.4 x User 400 7.0 39.95 Deluxe series;* 888SE, same 
0.9 except with 0.3 x 0.7 stylus; Tkg. 

force 3 /4-2; 888 TE 0.3/,-2 Tkg.force. 

999VE - 30 25 4.5 0.5- 0..5 - 25 ellip. 0.2 x User 400 6.5 - Super series. 
1.5 0.7. 

UPHONICS CK-15- 1.0 30 20 8 or 0.75 0.6 25 25 ellip. 0.2 x User - 1.5 55.00 Lab. Std. kit - cartr. & pwr. 
LS 0.5 V. 0.7 source. Si!. semicond. Freq. 

resp. 10-50k. 

92 CK-15-P 1.0 30 20 8 or 1.3 0..7 15 15 sph 0.5 User - 1.5 30.00 Prof. series kit - cartr. & pwr. 
0.5 V. source. Sil. semicond. Freq. 

resp. 10-50k. 

OLDRING 800 - 25 20 3.54 1-3 1,0 20 20 spherical 0.5 User - 8 30.00 " Free Field" design - very 
low stylus mass. 

RADO BE <1.0 >20 10 6.0 2.0 - - - ellip. 0.6 x User - 3.5 45.00 Avail. w/light-mass stylus, 
0.3 BCR/LM, $30.00; w/" Mini - 

Duster" brush, BED, $47.50. 

BCR <1.0 >20 10 6.0 2.5 - - - spherical 0.6 User - 3.5 25.00 

BCE <1.0 >20 10 6.0 2.0 - - - ellip. 0.6 x User - 3.5 
0.3 

BTR <1.0 >20 10 6.0 2.0 - - - spherical 0.7 User - 3.5 

LECTRO- 149D 1.5 25 - 350 1.5 - 10 10 spherical 0.7 User 200 3.5 12.00 

VOICE 
Jensen 

157D 3.0 25 - 700 5 - 4 4 spherical 0.7 User 200 3.5 12.50 

ndustries 280D 2.0 25 - 500 3 - 6 6 spherical 0.7 User 200 3.5 10.00 
Cover 

MA -2 - - - - - - - - ..- - - - 8.00 Plug-in adapter for ceramic C 
1\¢/11 Pr. cartr. into mag. phono input. 

EAK MK IV - 25 15 5.0 2 1.0 10 10 ellip. 0.3 x User 200 10 75.00 
0.7 
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PHONO CARTRIDGES 

Shure V-15 Type II 

Ortofon S -15T 
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ORTOFON SL -15 - 

I / 
25 25 

I 
0.04 

- 
1-2 0.9 10 10 ellip. 0.3 x Factory - 7 60.00 Des. for auto turntables; ex - 

SL -15T 6 mV 0.7 ternal stereo in -line xformers 

w!transf, for hi -Z mag inputs, $15.00. 

2D 
S 15T 25 25 6 V 1-2 0.9 10 10 ellip. 0.3 x Factory - 18.5 80.00 Avail- as S-15MT, in Ortofon 

0.7 plug-in shell, $85.00 

PICKERING V-15/ 1.0 35 20 5.32 2.0- 1 16 15 ellip. 0.5 x User 275 5 34.95 

ATE -2 5.0 1.0 

V-15/ 1.0 35 20 3.54 0.75- 1 26 24 ellip. 0.3 x User 275 6 44.95 Self-supporting 1 -gram 

AM E-3 1.5 0.9 " Dustamatic" stylus assembly 

i5 V15/ 1.0 35 20 3.54 0.75- 1 24 22 spherical 0.7 User 275 6 34.95 

AM -3 3.0 

V15/ 1.0 35 20 5.32 2.0- 1 16 15 ellip. 0.5 x User 275 6 39.95 

ATE -3 5.0 1.0 

SHURE V-15 - >25 >20 3.5 0.75- - - - ellip. 0.2 x User - 6.8 67.50 Analog computer -designed. 

Type II 1.5 0.7 

M75E - >25 >20 5.7 0.75- - - - ellip. 0.2 x User - 6.0 39.50 O 
1.5 0.7 

23 
M55E - >25 >20 6.6 0.75- 

1.5 
- 25 25 ellip. 0.2 x 

0.7 
User 
U 

- 7.0 35.50 

M44E - >25 >20 9.3 1.75- - 15 15 ellip. 0.4 x User - 7.0 34.50 

4.0 0.7 

STANTON 581A 1.0 35 20 2.48 2.0- <1.0 16 14 spherical 0.7 User 275 6 49.50 Incl. self-supporting "Longhair" 
5.0 brush incl; weight, 1gm. 

581EL 1.0 35 20 2.48 0.75- <1.0 26 24 ellip. 0.3 x User 275 6 49.50 Same as above. 

1.5 0.9 

53 '581AA 1.0 35 20 2.48 0.75- <1.0 26 24 spherical 0.5 User 275 6 49.50 Same as above. 

1.5 

500A 1.0 35 20 5.3 2-5 1.0 16 16 spherical 0.7 User 275 5 25.00 With ellip. 0.4 x0.9. Model 500E, 

$35.00. 

SONOTONE 9TAFHC-SDV 
MK IV 

4 27 5 6.0 2-4 3.5 13 13 spherical 0.7 User 780 3.2 23.15 Uses "Sono -Flex" flexible stylus 
avail. w/dual 0.7 diam., as 

9TAFHC-D77V, $27.75. 

100TD7V 2 27 15 6.0 1.5- 1.8 15 15 spherical 0.7 User 1000 1.5 25.50 " Sono -Flex" stylus; avail. w/0.5 

MK V 3 mil or ellip. stylus as 100TD5V, 
$26.50; 100TDEV, $28.50 

24TASD 4 25 10 *280 1-7 10 3 3 spherical 0.7 User 4800 3.5 13.95 * Into hi -Z input, electr. load 1 

Meg in parallel with 100 pF. 

40765MP - - - - - - - - - - - - - - Plug-in equalzrs. to replace mag. 

cartrs. in low -Z inputs. 

SONY 33 VC SE 30 20 3.0 '/2-2 30 30 ellip. 0.2 x User - 15.5 65.00 Moving -coil type; 15 -deg. vert. 
0.8 tkg. angle. 
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When engineers get together, 
the conversation turns to pickups. 

PHOTOGRAPHED BY FRANZ EDSON AT THE CAPITOL TOWER, HOLLYWOOD. 

It's an irresistible topic. 
Especially since Stanton came out with the Model 500 stereo cartridge. 
That's an engineer's pickup, if there ever was one. 
Beautiful curve-within 1 db from 20 to 10,000 Hz, 2 db from 10,000 to 20,000 Hz. 
Fantastically small moving system to trace the wildest twists in the groove. 
Light weight (only 5 grams!) to take advantage of low -mass tone arms. 
And, of course, Stanton's legendary quality control. 
No wonder engineers use the Stanton 500 for critical broadcasting 
and auditioning applications. 
And to impress other engineers with their pickupmanship. 
(Available with 0.7 or 0.5 -mil diamond, $30; with elliptical diamond, $35. 
For free literature, write to Stanton Magnetics, Inc., Plainview, L.I., N.Y.) 



SPEAKER MECHANISMS 

Altec 604E 

Bozak B -207B 
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RICHARD ALLAN CB4 4 2500- - - - - - - - - - - - Tweeter for large system. 
17K 

Mid -range 5, 500- - - - - 20 8-15 21/2 5 - - Baffle with 5 -in. mid -range, 4 -in. 
Module 4 17k tweeter, crossover 61 x 11 in. 

CB12T 12 25-I5k - Paper Med. doped 

cloth 
- - 8 8-15 41/q 61/1 - - Twin -cone. 

CG15 15 20-5k - Paper High doped 
cloth 

- - - 20 8-15 61/4 16 - - Woofer. 

ALTEC 604E 15 20- 25 Paper Med. Cloth Al. V LF-copper LF-3 50 8 1P/4 34 54 199.00 
LANSING 22k HF -Al 

ribbon 
HF -3/4 

605B 15 20- 25 Paper Med. cloth Al. V LF-copper LF-3 50 16 10 28 50 168.00 Duplex coaxial topes; includes compl 
22k HF -Al 

ribbon 
HF -3/4 2 -section network and a tenuator 

control. 

601C 12 30- 39 Paper Med. cloth Al. V Al -ribbon LF-3 30 8 5% 15 52 114.00 
22k H F-3/4 

755C 8 40- 50 Paper Med. cloth Index V Copper 2 15 8 21/4 334 48.5 32.25 Full -range speaker with widest dis - 
15k wire persion pattern .deep; ideal for 

mounting between studs in wall 
installation. 21/4 -in. depth permits 
installation in wall between studs. 

BOZAK B-2078 12 40- 40 felted Med. cloth Al. V Cu.rib. 11/1 25 8 7 15 - 95.00 Coaxial. 
20k paper 

B209C 6 200- - rigid Med. rubber Al. V Cu. rib. 11/ 25 8-16 31/1 7 - 54.50 Mid -range. 
3.5k metal 

ó3 
B-800 8 50- 

10k 
- rigid 

metal 
Med. rubber Al. V Cu. rib. 11/1 25 8-16 334 7 - 49.50 WideRange. 

B -200Y 21/2 1.5k- - rigid Med. rubber Al. V Cu. 3/4 25 8 21/1 21/2 - 5.00 Treble Pair. 
20k metal 

B -199A 12 40 40 felted Med. cloth Al. V Cu. rib. 11/1 25 8-16 5% 9 - 56.50 Woofer only. 
4.5k paper 

ELECTRO- SPBB 8 35- 60 paper Med. cloth Cer. Alum. 2 20 16 434 7 47 32.50 Excellent for restricted space applicu 
VOICE 15k Wire tions. 1 lb 6 oz. magnet. 

SP12B 12 35- 50 Paper Med. Cloth Cer. Alum. 2 30 16 63/4 111/2 49 39.00 Famous full -range incorporating 
15k Wire Radax dual -cone design. 

12TRXB 12 35- 50 Paper/ Med. cloth Cer.! Alum. 2/1 30 16 7 14 52 69.00 As above with Sono -phase VHF 

4 
20k Phen. Al. V Wire tweeter and level control. Single hole 

mounting. O 15TRX 15 25- 
20k 

25 Paper/ 
Phen. 

High cloth Cer./ 
Al. V 

Alum. 

Wire 

21/1/1 40 16 814 27 55 130.00 High efficiency three-way for deluxe 
systems. 

30W 30 15- 18 Foam High cloth Cer. Cu. rib. 21/2 100 16 13W 34 54 250.00 Massive woofer unequalled as the 
300 Polystyrene Copper 

ribbon 
foundation of a superlative system. 
hasa 9 Ib. 4 oz. magnet. in a 23 lb. 
magnet. structure. 

EMPIRE 8000/ 12 25- 25 Paper High cloth Index Copper 4 60 8 33/4 21 - 74.95 12 -in. woofer. 
12W 450 

9000/ 
15W 

15 20- 

450 

20 Paper High cloth Index Copper 4 60 8 51/2 23 - 89.95 15 -in. woofer. 

9000/ 4± 450- - Ph en. Med. Phen. Al. V Alum. 4/11/1 40 8 31/2 12 - 94.95 Mid -Hi drivers with acoustic lens and 
MHX 11/2 20000 built-in crossovers. 
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