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If you're still 
listening to 1963 
stereo, 

up with Scott 
A SOUND REASON) 

How long have you had your present amplifier or tuner ... five years? Maybe eight or ten? A lot has 
happened since you bought it ... new developments like Field Effect Transistors, Integrated Circuitry, 
direct coupled all -silicon output. And the performance you are getting just isn't the performance you 
could be getting. Don't miss out ... check out these two new Scott advanced components: 

Scott 260B 120 -Watt Stereo Amplifier - This solid-state power- 
house includes a tone -control by-pass switch for laboratory -flat 
response, plus dual microphone inputs and headphone jack 
conveniently mounted on the front panel. Professional 
control complement includes dual speaker selector 
switches, rumble and noise filter controls, loud- 
ness compensation, and tape monitoring facilities. 
This is truly the audiophile's dream amplifier! 

260B Specifications: Music power rating at 0.8% har- 
monic distortion, 120 W @ 4 ohms, 100 W @ 8 ohms; 
Frequency response, 15-30 kHz ± 1 dB; Power band- 
width, 20-20 kHz; Hum and noise, -55 dB; 
Price $294.95. 

Scott 312D FM Stereo Broadcast Monitor Tuner - 3 -Field Effect Transistor front end and Inte- 
grated Circuit IF bring the 312D's performance 
close to the theoretical limits of sensitivity, 
selectivity, and interference rejection. 3 -way 
meter provides for signal strength, center tuning, 
and multipath correction. Levels of both phone 
and amplifier outputs may be independently varied 
by special front panel controls. 
312D Specifications: Usable sensitivity, 1.7 µV; Capture 
ratio, 1.9 dB; Cross modulation rejection, 90 dB; Stereo 
separation, 40 dB; Selectivity, 46 dB; Signal/noise ratio, 
65 dB; Price $319.95. 

Write for complete information and specifications on 
Scott stereo components. 

Scott . where innovation is a tradition 

cl SC OTT® 

© 1967, H.H. Scott, Inc. 

H.H. Scott, Inc., Dept. 35-12 I II Powdermill Road, Maynard, Mass. 01754, Export: Scott Intcrna:ional, Maynard, Mass. 
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Number 51 in a series of discussions 
by Electro -Voice engineers 

THOMAS LININGER 
Microphone 
Project Engineer 

A singular light seems on the threshold of a 
major contribution to audio transducer design. 
This light is the laser, and its unique properties 
are opening up new techniques for the develop- 
ment of many audio products. 

A laser beam is a very special kind of light. It 
can be described as a monochromatic coherent 
light source. This means it is a single frequency 
(wave length) with all parts of the beam in strict 
phase relationship, compared to the broad band- 
width and random phase relationship of ordi- 
nary light. 

By a special technique developed at the Cooley 
Electronic Laboratory of the University of 
Michigan, laser beams can be used to "see" 
vibration. Movement as small as a fraction of 
the wave length of the light being used can be 
revealed. This technique is known as holographic 
interferometry. E -V engineers recognized the 
potential importance of this research as applied 
to audio products, and the company supported 
further study. Thus E -V is now able to analyze 
the motion of such things as microphone or 
speaker diaphragms without interfering with 
their operation. 

Using the laser, the engineer can see whether the 
diaphragm is operating as a piston, or whether it 
is simultaneously vibrating in more than one 
mode. He can locate the nodal points of the 
diaphragm at any specific frequency, and observe 
as they shift with changing frequency. 

The precision afforded by the laser permits the 
measurement of the amplitude of vibration at 
any point on the diaphragm, in comparison with 
other parts of the moving surface. In this respect 
it is a vast improvement over prior art. 

While it would be impossible to explain the 
operation of the laser in this brief discussion, 
basically a hologram of the face of the diaphragm 
is made, using a CO2 continuous gas laser with 
the unit at rest. A second hologram is made 
through the first, with the diaphragm driven at 
the desired frequency. Finally, a photograph is 
taken of the interference patterns displayed as a 
result of slight image displacement between the 
two holograms. 

The laser and the hologram hold out great prom- 
ise as unique new tools for basic investigation 
into all kinds of audio transducers. Study of the 
first photographs reveals aspects of diaphragm 
behavior impossible to reveal by any other 
method. Further discussions in this column will 
detail some of the findings of these new 
techniques. 

For technical data on any E -V product, write: 
ELECTRO -VOICE, INC., Dept. 1273A 

602 Cecil St., Buchanan, Michigan 49107 

gkCerraferN, 
SETTING NEW STANDARDS IN SOUND 
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Coming in 
January 

STEREO DISCS: 
10 YEARS OLD- 

Stereo Playback: Charles Doty, 
Sr. discusses the impact that the 
stereophonic disc, which just 
celebrated a Tenth Anniversary, 
has had on achieving ultimate 
quality in high fidelity sound. 

Stereo Disc Recording: Al 
Grundy examines stereo discs 
from the cutter end, explaining 
how disc cutters operate. 

Further Adventures of an Audio 
Purist-Prodded by talks with 
other "audio purists," and lis- 
tening to many of their stereo 
systems, John Linsley writes 
about his quest for perfect 
sound reproduction. AUDIO 
readers might recall his pre- 
vious article in AUDIO, April, 
1964, "A Purist Tackles Room 
Acoustics." 

How Negative Feedback Influ- 
ences Amplifier Performance - 
Norman Crowhurst recaps tra- 
ditional methods of analyzing 
negative feedback in prepara- 
tion for later articles on fallacies 
of the approach. 

Microphones for Sound Rein- 
forcement Systems, Part II-In 
the second part of a three-part 
series, authors Arthur Davis and 
Don Davis discuss microphone 
sensitivity, do-it-yourself mea- 
surement, and directional effects 
of various microphone types. 

Plus: Equipment reviews, record 
reviews, Audioclinic, Tape 
Guide, ABZs of FM, and more. 

ABOUT THE COVER: This month's instal- 
lation photo features an amateur tape 
recordist's home installation, which in- 
cludes a mixer built from plans published 
in an earlier issue of AUDIO Magazine. 
See page 32. 

AUDIOCLINIC 

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. 

JOSEPH GIOVANELLI 

Distorted Highs in Stereo 

Q. a. Massed highs - particularly 
strings-are "dirty" and distorted on 
my equipment. 

b. On the Mode switch, changing 
from STEREO to BLEND makes the highs 
so sharp as to be unbearable. 

c. Also, if the volume control is 
turned down (extreme counterclock- 
wise), and I switch from STEREO to 
BLEND, sound clearly comes through the 
speakers in the BLEND position. 

The major problem is, of course, the 
distorted highs. 

My stereo music system consists of 
a preamplifier, amplifier, speaker turn- 
table, arm and cartridge. 

I have attempted a solution (unsuc- 
cessful): 

1. I took the woofers and tweeters 
to the manufacturer for checking. All 
proved O.K. 

2. I carefully checked the mounting 
of the arm and increased stylus pres- 
sure to two grams.-Franklyn A. Graff, 
Westport, Connecticut. 

A. First of all, is distortion of the 
high frequencies present on all pro- 
gram sources or present only in the 
phonograph position. I ask this because 
some stereophonic discs are poorly re- 
corded and contain a great deal of this 
high -frequency distortion. 

Still assuming that the trouble is in 
the phonograph position alone, I would 
guess that perhaps the stylus and/or 
the cartridge is defective. If this is 
not the case, recheck the mounting of 
the arm. Possibly the arm is still im- 
properly mounted, giving rise to more 
tracking force than should be present. 

If none of these conclusions is borne 
out, look for trouble in the preampli- 
fier, especially in the first stages of the 
unit. It may be that the cartridge is 
overdriving these early stages. Check 
all tubes or transistors. If you still do 
not have success, check voltages and 

resistances as listed in the instruction 
manual which accompanies your pre- 
amplifier. 

Assuming that the condition you de- 
scribed is present on all program 
sources, you must make a general 
check of the preamplifier and amplifier. 
Tubes, resistances and voltages should 
be checked. Check the wiring of the 
blend switch. If the trouble still escapes 
you, try someone else's amplifier, feed- 
ing it into your speakers. Listen to the 
way the speakers sound. Then feed an- 
other preamplifier into your amplifier 
and speakers. By this method you can 
determine the proper place to start, 
and then carry on a really extensive 
investigation. 

You mentioned that the tweeters are 
considered working properly by their 
manufacturers but, perhaps the cross- 
over network feeding them is defective. 

Very often it happens that when the 
volume control is turned down to its 
minimum setting, there is leakage into 
the speakers. However, the BLEND con- 
trol should introduce a negligible 
change in the sound of the program. If 
this change you describe occurs only 
on the phonograph position, you should 
check the connections to your cartridge. 
You may have one channel connected 
in reverse, causing your equipment to 
reproduce the vertical (or difference) 
component of records when the BLEND 

switch is moved to the blend position. 
I have often found that though a 

cartridge is advertised as tracking at 
less than one gram, it is frequently nec- 
essary to increase tracking to, say, two 
grams, to obtain good performance. 

A -B amplifier comparison switch 

Q. I would like to connect two power 
amplifiers to one control center in such 
a way as to be able to switch instantly 
from one amplifier to the other for A -B 
comparisons. Any help you can give me 
in this matter will be greatly appreci- 
ated. - Floyd Tatro, Williamstown, 
Mass. 

A. The circuit shown in Fig. 1 should 
answer your problem. At first glance 
what I have drawn is elaborate. You 
probably wonder why I have shown a 
circuit which switches both the ground 
circuits for the speakers and for the 
loads. If we were to consider only tube - 
type gear, we would not need to switch 
ground sides. However, with transistor 
gear, I have seen instances where the 
common side of the circuit was electri- 
cal at some potential other than chassis 
ground. I want to avoid all possibility 
of damaging equipment. 

One way I accomplished this was to 
use a load resistor which will be con - 
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a quick summary 
of the four new 

SYNCHRO-LABTM models 

and their differences 

Superb leader of the line. In addition to the 
Synchro-Lab synchronous motor, it features the 
most advanced ultra -low mass tone arm system 
yet produced for an automatic turntable, with 
gyroscopically gimballed pivots for absolute mini- 

mal friction, Afrormosia wood inset for most effective low 
resonance damping. New safety suspension system for auto- 
matic play drops records perfectly every time; platform 
disappears when not in use. Adjustable counterweight, 
built-in stylus pressure gauge and patented anti -skating 
control, simplified cueing -and -pause system, and many other 
advanced features-the ultimate in automatic transcrip- 
tion turntables. New Garrard Synchro-Lab Motor 

guarantees perfectly constant record speed 

New adjustable sliding counterweight 

New gyroscopically gimballed needle pivots 

Anti-Skating control with patented 
sliding weight design 

New advanced ultra low mass tonearm 

New cartridge clip ... ends need for 
plug-in shell 

- New versatile aetomatic 
control lever functions 

New manual -cueing -pause control 

New auto -rise safety record platform for 
automatic play 

New combined speed andrecord size selector 

New full 12" aluminum turntable 

Anti -static mat with safety grooves 

Two interchangeable spindles 

A high performance unit, with Synchro-Lab 
synchronous motor and completely adjustable, dy- 
namically balanced tone arm, fully capable of the 
finest sound reproduction; will track flawlessly at 
as low as 1/2 gram. Has built-in stylus pressure 

gauge, anti -skating and cueing features, with popular over- 
arm record changing system. Outstanding value in its price 
range. 

9.50 

New Garrard Synchro-Lab Motor 

Heavy, cast, balanced, oversized turntable 

Twa spindles 

Automatic anti -skating control 

Built-in stylus force adjustment 
and pressure gauge 

Manual cueing and pause control 

Tubular, dynamically balanced 
counterweight-adjusted.tanea rm 

Lightweight, cutaway shell 

Ultra -compact 

Super -sensitive trip 

See the new Garrard Synchro-Lab Series and 
three other fine models now at your dealer's. 
He will also be glad to give you a 20 -page 
Comparator Guide showing all models in full 
color, with complete specifications. Or, use the 
coupon and we'll send you a copy by mail. 
Complimentary, of course. 

A revolutionary advancement with the best features of both induction and 
synchronous types. Induction feature provides high starting torque, instant 
acceleration; synchronous action insures perfect record speed, regardless 
of variations in voltage, temperature, stylus pressure or turntable load - plus 
freedom from rumble. Now, enjoy a quality of performance never achieved 
before in automatic turntable motors! 

New Garrard Synchro-Lab Motor Cannot Vary in Speed ... Locks 
In to Cycles of Electric Current! 

Companion to the SL 95. Has the same Synchro- 
Lab Motor, turntable, foolproof Auto -Rise two - 
point suspension system for automatic play, and 
beautifully simple controls, but a unique tone arm 
system all its own, with twin braced, extruded 

aluminum construction for light weight precision tracking. 
Fully adjustable counterweight, patented anti -skating de- 
vice and optical type stylus pressure adjustment assembly. 
The.aristocrat of its field. 

$109.50 

New Garrard Synchro-Lab Motor for 
perfectly constant record speed 

New full 12" aluminum turntable 

Anti -static mat with safety grooves 

New auto -rise safety record platform 
for automatic play 

New adjustable counterweight 

Anti -skating control with patented 
sliding weight design 

New stylus pressure 
adjustment assembly 

New combined speed and 
record size selector 

New tow mass tonearm 

New cartridge clip . . ends need 
for plug-in shell 

New versatile automatic control 
lever functions 

New combined manual -cueing -pause control 

Two interchangeable spindles 

411) 

Lowest priced model in the Synchro-Lab SeriesTM. 
Synchronous motor makes it incomparable in its 
field. Has light weight tubular arm, manual cue- 
ing and pause lever, low mass shell, and stylus 
pressure adjustment. The ideal automatic turn. 

table for medium cost music systems. 

cvvi-ex,d4 

New Garrard Synchro-Lab Motor 

Oversized turntable 

Two spindles 

Lightweight tubular tonearm 

Built -In stylus pressure adjustment 

-: 
New manual 

cueing and pause control 

=a Super -sensitive trip 

Ultra -compact 

Newly designed lightweight 
plug-in shell 

a 
Dept. AX -1, Westbury, N.Y. 11590 

Please send Comparator Guide. 

Name 

Address 

City State Zip 

Check No. 3 on Reader Service Card 
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FREE' 
STEREO 

INFORMATION 
FM Station Directory 
The directory lists 1571 FM sta- 

tions in the United States and 

Canada. All the stations broad- 

casting in stereo are listed. 

Test Reports 
Test reports full of facts. The test 

reports were made by independ- 

ent laboratories. Tests cover tun- 

ers, preamps, power amp/pre- 
amps. Read the facts from test 

experts. 

Big 36 -Page Catalog 
You get a 36 page catalog. It 

tells you about tuners, power 
amplifiers, preamplifiers, pre- 

amp/power amplifier combina- 

tion and tuner preamps. 

ALL FREE 

illtintos 
PLEASE SEND ME YOUR CATALOG 

McIntosh Laboratory, Inc. 
Chambers St. Binghamton, N. Y. 13903 

NAME 

STREET 

CITY 

STATE ZIP_ _ 

SIGNAL SOURCE 

IN 

AMPL. 

OUT 

IN 

AMPL. 2 

OUT 

SPEAKER 

LOAD RESISTOR 

NOTE: SWITCH SHOWN CHECKING AMPLIFIER r 1 

Fig. 1-A -B comparison switch. See text for explanation of ground switching. 

nected to the amplifier not fed to the 
speaker. It is protected against prob- 
lems which sometimes can occur as a 
result of a non -loaded output circuit. 
The value of the load resistor should 
equal the impedance of the amplifier's 
output circuit and should be of suffi- 
ciently high wattage to handle the am- 
plifier's full power output. 

Because there are circumstances 
where there is danger of circuit damage 
because of inadvertent connection of 
two common leads, use a break -before - 
make switch. A switch of this type is 
so constructed that its wiper leaves one 
contact completely before making to 
the next one. You can see that this will 
insure that nothing will ever be con- 
nected to each other, even on an in- 
stantaneous basis during the switching 
process. 

Those of you who plan to use this 
circuit only with tube -type amplifiers 
can omit the two ground -switching 
decks, and bond the two amplifier 
grounds together. 

I have shown only one channel. If 
this circuit is to be wired for switching 
a stereophonic set of speakers between 
two stereophonic amplifiers, you will 
require a total of 10 switch sections. 
There are parts available from switch 
manufacturers which enable you to 
build up any kind of switching arrange- 
ment you might need. Keep this in 
mind if it happens you cannot locate 
a preassembled switch. 

Thermal Runaway 

Q. In transistor circuits we hear the 
term "thermal runaway." What is it? 
-Arthur Darrow, Troy, New York 

A. When a semiconductor device is 
conducting fairly heavily, some heat is 
built up within it. This heat causes 
more collector current to flow, creating 
more heat. 

This added heat allows the device to 
conduct still more heavily. You can 
easily see we have a cycle of events 
which will ultimately result in the de- 
struction of the device. 

Fortunately for us, the situation is 
avoided with the use of an emitter re- 
sistor. This resistor is in the same rela- 
tive position as the cathode resistor in 
a vacuum tube. As the semiconductor 
device draws more and more current, 
more and more voltage is lost across the 
emitter resistor, limiting the maximum 
value of current flowing in the device, 
resulting in its running at a low enough 
temperature to prevent its destruction. 

Fig. 2 shows a simple transistor cir- 
cuit with emitter stabilization. 

Fig. 2-Emitter resistor minimizes possibil- 
ity of thermal runaway. 

BIAS 

LOAD 

TEMPERATURE 

STABILIZATION 

4 
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C 9n eta te d 
(4* ffrn * 

BY P10NEER 

The Integrated Systems concept is the latest and most ad- 
vanced development towards the faithful reproduction of 
sound. It is the result of the creative engineering and ad- 
vanced technology of Pioneer Electronics Corp., one of the 
world's largest manufacturers of audio components. 
The heart of Pioneer's Integrated Systems concept is the 
new IS -80, a component in which two power amplifiers 
combined with an electronic crossover are totally inte- 
grated with three speakers in each channel of a stereo 
system. The electronics are specifically designed to the 
speakers' requirements-wide frequency range, linearity, 
and extremely low distortion over a wide dynamic range. 
The integration of these elements produces, for the first 
time, distortion -free sound and an unbelievable clarity. 
But the Integrated Systems concept extends even beyond 
this superior approach to sound reproduction. 
The IS -80 Integrated System may be coupled with Pioneer's 
SC -100 preamplifier, a distinguished instrument for the con- 
trol and preamplification of any program source of music. 

Or the IS -80 may be coupled with the new IS -31, a com- 
plete combination AM -FM stereophonic tuner, turntable, 
and preamplifier housed in a handsome cabinet. Its 
striking design makes it adaptable to any room and elim- 
inates any problems of installation. 

The technology and design of these concepts are pio- 
neering the future of new areas of high fidelity. As Webster 
defines it . . to pioneer is to open or prepare the way 
for others to follow. 

Advance your present system or establish your musical 
reproduction foundation with tomorrow's equipment today! 
Be sure to hear Pioneer's Integrated Systems at a Pioneer 
franchised dealer in your area. Pioneer Integrated Systems 
are available in combinations from $1,125 up. 

Write for more data and an invitation to one of our 
demonstrations of this unique concept. We are sched- 
uling nationwide demonstrations now, to be made in con - 
¡unction with franchised dealers and factory personnel. 
Mail the coupon below. 

PIONEER ELECTRONICS U.S.A. CORPORATION 
140 Smith St., Farmingdale, Long Island, N. Y. 11735 (516) 694-7720 

CD r.D 

Manufacturers of Quality Audio Components Receivers 
Turntables Speaker Systems Loudspeakers Headsets 

PIONEER ELECTRONICS U.S.A. CORP. 
140 Smith St., Farmingdale, Long Island, New York, 11735 

Dear Sirs: 

I am interested in hearing a demonstration of the Integrated Sys- 
tems and would appreciate receiving an invitation when demonstra- 
tions will be in my area. 

LI Please send me literature. 

Name 

Address 

City/State 

My Hi-Fi dealer is 

7ip Code 

*A mark of Pioneer Electronics U.S.A. Corp.-Registration Applied For. 
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If you want the 

answers to 

questions like: 
How are wow and flutter meas- 
ured ... what is compliance .. . 

how should I keep my records 
clean ... why is a tone arm man- 
ufactured three years ago obso- 
lete today ...why don't broadcast 
stations ever use 'automatic turn- 
tables' ... how do / talk intelli- 
gently to hi-fi salesmen? 

ASend for Elpa's FREE inform- 
s ative "Record Omnibook" 

If you know the 

answers... you're 

probably an Elpa 

customer already! 
Elpa markets through its selected fran- 
chised dealers a line of turntables and 
record playback equipment of the high- 
est quality. And Elpa stands between 
consumer and manufacturer as a guar- 
antee of the highest quality control. 
Some of our endorsed products are: 

THOl4ENS The unchallenged world leader in 

superb transcription turntables and tone arms. (4 The ultimate in fine cartridges, matching 

tone arms for getting the most out of any recording. 

CECIE.WATTSru. - Producer of the finest products 
for record care and cleaning. 

LOOK FOR THE ELPA ENDORSEMENT 

ON EVERY COMPONENT YOU SELECT; 

IT WILL CONFIRM YOUR JUDGMENT 

OF SUPERIOR QUALITY. 

Elpa Marketing Industries, Inc. 
New Hyde Park, New York 11040 1 

Dear Sirs: 

Please send me the "Record Omnibook" and 

Name 

City/State lip Code 

put me on you rmalling list for future mailings. 

AddresQ 

WHAT'S NEW 

IN AUDIO 

Magnetic recording tape 

Tape recordists have never had as 
wide a selection of magnetic tape as 
they enjoy today. New formulas, new 
conveniences. For example, The Mag- 
netic Media Corp., the company that 
opened some eyes a while back with 
its 1/4 -mil polyester recording tape, 
now makes available a two-hour re- 
cording tape cassette. Called "Quadra - 
play," it is compatible with tape 
machines that accommodate the Phil- 
ips type cassette. Check 34 

The 3M Company offers some new 
convenience features with its newly - 
designed boxes for Scotch brand sound 
recording tape. The tape containers 

have large areas of write -on space on 
the front, back and three edges. Also, 
a tape selection and recording time 
chart is printed on the back. Check 36 

Ampex is now marketing a new, low - 
noise mastering audio tape for profes- 
sional and consumer use. The Ampex 
404 Series features a new oxide binder 
formula to enhance high -frequency 
response and extend undistorted dy- 
namic range. The new series is avail- 
able in a variety of reel sizes, in 1/4 -in., 
1/2 -in. and 1 -in. widths on both poly- 
ester- and acetate -base materials. 

Check 38 

University Sound 
introduces stereo -FM receiver 

With so many electronic manufac- 
turers now producing loudspeakers, it 
seems only fair for a loudspeaker 
manufacturer to produce electronic 

equipment. And that's just what Uni- 
versity Sound is doing. They have 
introduced a new solid-state FM 
Stereo receiver. (The company has 
been involved with electronics for some 
time now, but this is its first electronic 
unit designed for the home entertain- 
ment market.) 

The Studio Pro 120, at $379.50, in- 
cludes integrated circuits, a MOSFET 
front end, and all -silicon construction. 
Total IHF power output is 120 watts 
at 4 ohms load; with total harmonic 

distortion (THD) at 0.8%. RMS 
power output is 30 watts per channel 
at 0.3% THD. Frequency response is 
10 Hz to 100 kHz +0, -3 dB. Power 
bandwidth (IHF) is 10 Hz to 40 kHz. 
Intermodulation distortion is under 
0.5% at any combination of frequen- 
cies up to rated output. 

The tuner section features a capture 
ratio of less than 1 dB and alternate 
channel selectivity of greater than 
55 dB; sensitivity: 2.3 microvolts 
(IHF); frequency response: 20 Hz to 
20 kHz ±1/2 dB; image rejection: 
greater than 90 dB; separation: 40 dB 
at 1 kHz; distortion: under 0.5% at 
100% modulation (±-75 kHz deviation). 

Dimensions are 41/2 -in. H x 16% -in. 
W x 12 -in. D. Weight is 17 lbs. 

Check 40 

Professional tape winder 

The "Pro -Winder," a high-speed 
professional magnetic tape winder 
made by Pro -Wind, a Div. of Del -Aid 
Industries, Pacoima, Calif., features 
direct -drive capstan, four motors (two 

synchronous, two shaded pole), push- 
button timer with automatic reset and 
readout, solenoid -operated pinch roller 
and brake. It has a tape feed capacity 
of 3 -in. to 101/2 -in. reels, including 
NAB and bulk tape hubs. Tape speed 
is 561/4 -in. per second. Repeat accuracy 
is ±6 inches of tape. $295.95. 

Check 42 

Check No. 6 on Reader Service Card 

6 
AUDIO DECEMBER 1967 



we've 
"humanized" 
headphones 

Now, for the first time-AKG has 
developed stereo headphones which 
recreate the you -are -there realism of an 
original performance. 

Impossible you say? 

Many thought so, but we investigated 
and carefully measured the characteristics 
of human hearing when coupled to 
headphones. We discovered significant 
differences between listening to 
loudspeakers in rooms, and the sound 
from headphones close to your ears. 

AKG K-20 and K-60 headphones are 
humanized with the first scientifically 
designed driver units specially suited for 
headphone listening.* They look like 
headphones, but sound entirely different- 
accurate bass, superb transient response, 
transparent highs and intimate sound. 
Hear them at your AKG Headphone dealer. 

It's an original listening experience 
you'll take home! 

*Send for a copy of this original research report. 

Air MICROPHONES HEADPHONES 
DISTRIBUTED By 
NORTH AMERICAN PHILIPS COMPANY, INC. 
100 EST 42na STREET, NEW YORK, NEW TORN 10017 

7 -Sl 
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AES convention awards 

The following awards were pre- 
sented at the 33rd Audio Engineering 
Society Convention: The John H. Potts 

Recipients of AES 

awards (clockwise): 
Floyd Harvey, 
William B. Snow, 
Robert Morris. 

Memorial Award to William B. Snow, 
Head, Electro -Acoustic Laboratory, 
Bisset -Berman Co., in recognition of his 
pioneering work, particularly in the 
fiel& of stereophonic sound transmis- 
sionand recording; The Emile Berliner 
Award to Robert Morris, retired staff 
engineer, American Broadcasting Co., 
in recognition of his pioneering work in 
the field of disc recording, particularly 
in "orthacoustic" preemphasis volume 
indicators; The Audio Engineering So- 
ciety Award to Floyd Harvey for con- 
tributions beyond the call of duty dur- 
ing and after his official terms of office. 

"Golden Lyre" award 

The Institute of High Fidelity's an- 
nual "Golden Lyre" award for out- 
standing contribution to the high fidel- 
ity industry was presented to the Phila- 
delphia Daily News. 

Nagra recorder developer 

Stefan Kudelski, was awarded the 
Samuel L. Warner Memorial Gold 
Medal Award by the Society of Mo- 
tion Picture and Television Engineers 
(SMPTE) for ". . . engineering and 
development of a portable synchronous 

1/4 -in. tape recording system of unique 
design resulting in exceptional speed 
stability under widely varying condi- 
tions." The Switzerland resident de- 
veloped the first Nagra tape recorder 
in 1950. 

Acoustic Research announces 
overseas XA turntable model 

Called the XA Universal, the two - 
speed manual turntable, identical in 
performance and appearance to the 
standard version, is designed for use 
on either 110V or 220V power lines. 
Pulleys for both 50 Hz and 60 Hz are 
supplied. Price is $87 compared to the 
standard XA's $78. 

Industry changes 

Dr. Bradley Dewey, Jr., to president 
of Reeves Soundcraft Div. of Reeves 
Industries from president of the Cryo- 
vac Div. of W. R. Grace D Howard 
Durbin to vice president of marketing, 
Electro -Voice, from general product 
manager Dubbings Electronics, tape 
duplicator of compact cassettes, has 
been acquired by Consolidated Elec- 
tronics Industries (NYSE). 

12" ACOUSTIC SUSPENSION 

12" Woofer has 
30 oz. magnet 
Midrange horn, 
Compression 
tweeter L. C. 

Crossover network 

SYSTEM Price: $189.00 Net 
Impedance: 8 Ohms 
Power Handling: 

60 Watts peak 
Presense and 

Brilliance controls 
Response: 

35/20,000 HZ. 

AS -8 Creden 
Only after sound perfection was reached from this 
Speaker System was UTAH ready to incorporate it 
furniture cabinetry. After all, UTAH'S primary business 
neering and developing the epitome of sound perfection. 
Sir, the "brass" (they're the sound engineering experts) sa 

that the sound is there. We believe that you, the expert at 
choosing fine furniture will agree the eye appeal is there. 

This provincial model is one of a family of three. There' 
Early American version as well as a Contemporary style. 

See your dealer, or write UTAH for complete information. 

ztiilfi HUNTINGTON, INDIANA 

8 Check No. 8 on Reader Service Card AUDIO DECEMBER 1967 



A FLEXIBLE PHEAMPLIFIE 
At one time, the function of a preamplifier was simply to in- 
crease the level of a signal. Then, as the art of sound repro- 

duction has become more sophisticated, 
additional functions have been added. 

First came tone controls, then 
equalization, filtering, 
tape monitoring, blend- 
ing, and so on. 

What was once a sim- 
ple amplifying circuit and 

a volume control is now a control "" a ñ H M..3 center, handling a variety of sources 
with input signals ranging from 

a few millivolts to several volts (a range of 1000 to 1), and 
which must impress special response characteristics on some 
of these signals. Requirements for distortion now are far more 
stringent than in the past. Distortion levels which were once 
significant laboratory achievements are now common in com- 
mercial equipment. 

The resultant increase in complexity of the preamplifier 
has caused some confusion. The knobs and switches which 
the audio hobbyist considers mandatory for proper reproduc- 
tion bewilder and dismay family and friends. 

The Dynaco PAT -4 is a preamplifier which simplifies opera- 
tion so that the basic functions are readily utilized by the un- 
initiated. The illuminated power switch tells you the system 
is on-and transistors eliminate any waiting. The two large 
knobs are the primary controls-one selects all sources (in- 
cluding the tape recorder) and the other adjusts the volume. 
[A third similar knob on the companion stereo Dynatuner com- 
pletes the radio controls.] The smaller knobs and remaining 
switches contribute the complete versatility and unlimited 
flexibility so much appreciated by the enthusiast. 

A separate front panel input lets you plug in a tape recorder, 
or an electronic musical instrument. Its special design even 
makes it possible to mix a guitar, for example, with a micro- 
phone, records, or radio. There's a 600 ohm output on the 
front panel, too, which enables easy connection of a recorder, 
and has sufficient power to drive medium impedance head- 
phones without the need for a power amplifier. 

You may save a power amplifier in another way, too. If you 
need a remote speaker system, or a center or third stereo 
channel, the PAT -4's exclusive "blended -mono" mode is all 
set to provide this from your regular stereo amplifier, where 

other preamps having center channel outputs require an ad- 
ditional power amplifier. 

A sharp 3 -position high frequency filter cuts the scratch 
with minimal effect on the music, and there's a low frequency 
filter, too. The "Special" low level input can provide for a 
second phonograph input, or for a special equalization posi- 
tion when you want to listen to older discs. Dynaco's patented 
"X" type tone controls provide smooth continuous tonal ad- 
justments with the precise "center -off" assurance of step - 
type controls, without the complication of separate switches. 

The overall quality of parts, ease of construction for the 
kit builder, accessibility for service, and audio performance 
are in the Dynaco tradition of acceptability to the perfectionist. 
On every performance count, the PAT -4 is exceptional. Noise 
and distortion are almost non-existent. Equalization is precise. 
Frequency response is superb, resulting in outstanding square 
wave and transient characteristics. There is not a trace of so- 
called "transistor sound". And finally, there is the undeniable 
virtue of complete independence from the power amplifier, 
so that you can choose the power, price, and tube or transis- 
tor design as your requirements dictate. 

The PAT -4 is of the quality standard set by the world- 
famous PAS -3X. That preamplifier has been widely accepted 

and acclaimed for many years as 
the finest quality and reasonably 

priced. How does the PAT -4 
compare with the PAS -3X? 

Well, the quality of both is 
fully comparable. It is 

doubtful that it would 
be possible to hear any 
difference between 
them on careful listen- 

ing tests. The PAT -4 
does have some ex- 
tra features which 

justify its slightly higher 
cost for many users. 

The PAT -4 is very much in demand, and it will be many 
months before it is in ready supply. If you are willing to forego 
its extreme flexibility, the PAS -3X will match its quality, with 
the added virtues of economy and availability. If you want the 
ultimate in flexibility along with quality, please wait for the 
PAT -4. It is worth waiting for. 

PAT-4-Kit $89.95: Assembled $129.95 

alyivac0 Iin 3912 POWELTON AVENUE, PHILADELPHIA, PENNA. 19104 
IN EUROPE WRITE: DYNACO A/S HUMLUM, STRUER, DENMARK 
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every tt ¡te recorder 
owner 

OUGHT TO 
HAVE 
HIS HEAD 

EXAMINED! 

If you've been using your tape recorder 
regularly for a year or more-the tape 
head is probably worn out. As the 
oxide coating on the tape comes in 
abrasive contact with the head, it grad- 
ually grinds away the metal. Output 
becomes erratic and high frequency 
performance suffers. Crisp sounds 
become mushy. Vivid tones get blurry. 
Without even realizing it, you lose The 

fidelity and realism your tapes and 
equipment are capable of giving you. 

Every tape recorder should regularly 
have the Look -Touch -Listen test that 
immediately tells you if it's head 
replacement time. Ask Nortronics- 
world's leading tape head manufac- 
turer-for Bulletin 7260 that explains 
this simple do-it-yourself test. If you 
do need a new head, ask your dealer 
for a Nortronics replacement! 

7/g,frDnhlps 
COMPANY, INC. 

8193 Tenth Avenue North 
Minneapolis, Minnesota 55427 

Check No. 10 on Reader Service Card 

TAPE GUIDE 
HERMAN BURSTEIN 

If you have a problem or question on 
tape recording write to Mr. Herman 
Burstein at AUDIO, 134 North Thir- 
teenth Street, Philadelphia, Pa. 19107. 
Please enclose a stamped, self- 
addressed envelope. All letters are 

answered. 

On availability of a device for exclu- 
sive receiving of TV audio mentioned 
in June 1967 Tape Guide, here are 
some reader comments: 

Reader Henry J. Rutowski, Detroit, 
Mich.: "Conrac, Jerrold, and probably 
others make very good quality tuners 
with video and audio outputs, but these 
cost several hundred dollars. Ampex 
uses a tuner section in its 6000 series 
home video recorders, and it may be 
possible that these tuners can be ob- 
tained separately. Concord makes a TV 
receiver -video monitor with audio and 
video outputs for use with its video 
tape recorders. These receivers are 
widely distributed and sell for $160. 
Similar receivers are available from 
other distributors of Sony, Dage, and 
probably other video tape recorders. In 
Canada, Electro -Home makes TV re- 
ceivers with audio and video outputs." 

Reader Jeffrey A. Weiss, Brooklyn, 
N. Y., writes: "I take my sound for re- 
cording from the center tap on my TV 
set's volume control. This required cut- 
ting out the tone control circuit.. . . 

If the TV is an inexpensive set or mis- 
aligned, you may get intercarrier buzz. 
Lafayette Radio lists in its catalog a 
hi-fi adaptor for receiving and playing 
TV sound through a sound system, re- 
quiring only a screwdriver for instal- 
lation. The device is listed as Laf. 
#24H 2400, and costs $32.95." 

Triple trouble 

Q. I am very much concerned about 
the following problem. I have several 
different tape recorders and expect to 
acquire more. My goal is to make re- 
cordings now which can be played back 
satisfactorily on any tape recorder I 
may acquire in the future. But I have 
found this difficult because of the dif- 
ference in equalization of different re- 
corders. I have spent much time testing 
the recording and playback character- 
istics of machines when tapes are 
played on machines other than those 

on which they were made. The results 
are very discouraging and completely 
baffling. Perhaps you can throw light 
on these strange results: 

I copied an excellent recording si- 
multaneously with three machines 
(which we may designate as A, B, and 
C). Each of these can produce a tape 
recording which is indistinguishable 
from the original source when played 
back on the machine which recorded 
the tape. When the tapes were played 
on other machines, however, strange 
results occurred. (1) A recording made 
on machine A and played back on B 
had a slight loss of highs. This appears 
to indicate that A has less treble boost 
in recording and more treble boost in 
playback than B. (2) A recording made 
on B and played back on A sounded 
bossy and had a substantial loss of 
highs. This indicates the opposite of 
the above conclusions with respect to A 
and B. (3) Machine C produced a re- 
cording which sounded exactly like the 
original source when played back on A. 
But when the recording made on A was 
played back on C, there was a loss of 
highs and an emphasis of bass. This 
seems impossible. If C can produce a 
recording which sounds just like the 
original source when played on either 
itself or machine A, how can A produce 
a tape which sounds exactly like the 
original when played back on itself but 
sounds different when played back on 
C? (4) 1 then tried playing back all 
three tapes on a fourth machine of very 
high quality. Now each tape sounded 
exactly like the original source. This 
seems to prove that all three recordings 
are the same. Then why do I get the 
differences previously described? 

The above results were obtained at 
7.5 ips. I obtained similarly contradic- 
tory results at 3.75 ips. These results 
defy all rules of logic. A possible ex- 
planation is incorrect azimuth align- 
ment of machines A, B, and C. I 
therefore checked azimuth of each ma- 
chine with an azimuth tape. All were 
found correctly aligned. I carefully 
cleaned the heads and repeated my ex- 
periments, only to obtain the same 
baffling results. Can you suggest an ex- 
planation for these mysterious results? 
I should mention that I used the same 
brand of tape for all machines. 

A. One answer is that you and I are 
the victims of a fiendishly clever plot to 
drive us out of our minds. I cannot ac- 
count for your contradictory results. I 
have not personally nor second-hand 
run into a similar situation before. To 
get to the bottom of the matter would 
require having your three tape ma- 
chines on my work bench and measur- 
ing their performance by instrument. I 
can only suggest the various factors 
which can produce deviations from flat 
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Tape it with a Sony Solid -State Stereo 560 
There's a world of beautiful music waiting for you and it's yours for the taping. Let Sony -superb 4 -track 
stereo capture every note faithfully while you relax in your easy chair. Simply connect your stereo tuner 
to the Sony Solid -State 560, "Stereo Compact Portable," and tape your favorites off the air. Here is the 
nucleus of a complete stereo sound system with an ESP automatic reversing stereo tape recorder as its 
main component. The Sony -unique Stereo Control Center permits four separate stereo components to 
be connected to its stereo preamplifier and 20 -watt music power amplifier. Push buttons select your 
component source for listening or recording. Individual input level controls balance output whenever 
you switch between components. Sony's revolutionary ESP Reverse electronic brain constantly scans and 
automatically senses the voice of music modulations on your recorded tapes. When these modulations 
stop, the ESP (Electronic Sensory Perceptor) automatically reverses the tape direction in 10 seconds. The 
Sony Solid -State 560 incorporates the most advanced electronic developments for sound -quality control. 
The Sony -exclusive Servo -Control Motor provides, among other things, the flexibility of AC/ DC 
operation and variable musical pitch tuning. Non -Magnetizing Heads eliminate the most common cause 
of tape hiss. The exclusive Scrape Flutter Filter eliminates tape modulation distortion providing the 
purest recordings ever. An exclusive Noise Suppressor Switch eliminates any undesirable hiss that may 
exist on older recorded tape without affecting the sound quality. All of this is yours, with two Sony F-98 
cardioid dynamic microphones for less than $499.50! Check these Sony -exclusive features for luxury 
listening: ESP Automatic Tape Reverse Stereo Control Center Scrape FlutterFilter ServoControl 
Motor Noise Suppressor Switch Non -magnetizing Heads. 

SONY'S PROOF OF QUALITY - A FULL ONE YEAR WARRANTY 

SONY SUPER 
8142 VINELAND AVENUE SUN VALLEY, CALIFORNIA 91352 

Sony Solid -State 560D ESP Automatic Reverse Stereo Tape Deck Recorder. If you already have components or a package 
stereo system, simply connect the Sony Solid -State 560D Stereo Tape Deck Recorder and add the incomparable advantage 
of stereo tape to your present stereo sound system. Here is the same superb ESP Reverse stereo tape deck that is the 
main component of the Sony 560. You will find every feature and the same advanced electronic developments for sound - 
quality control less the Stereo Control Center and speakers. Yet, mounted in its own handsome, low -profile walnut cabinet 
with recording amplifiers and playback preamplifiers, the Sony 560D sells for less than $349.50! 
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featuring FINCO'S 
Exclusive 

Gold Corodizing 

a í _ 

! Award Winning 
FINCO CX-FM-4G Antenna 

$33.-4 list 
FINCO FM -4G Antenna 

$24.90 list 

Who 
put the 

in HI-FI? 
HIGH 

who! 
its very 

a FINCO 

IIVD 
that's 

Get FM at 
best with 

FM antenna! 

You can hear the 

You get exacting 

You get crisp, clear 
sound! 

FINCO offers the 
line of 300 OHM 
Antennas! See Your 
one best suited 
needs! 

Award Winning 
FINCO FM -5 
$36.35 list 

FINCO CX-FM-5 
$44.65 list 

.!%. 

difference! 
separation! 

undistorted 

most complete - 75 OHM 
Dealer 

for Your 

Model FMT-A 
All Directional 
Turnstile 

Kit. Mounts 
present 

$12.95 

', 

FM 
for the 
Exact 

FM 
Antenna 

to 
mast. 
list 

Model FMSL-12 
$49.95 list 

Model CX-FMSL-12 
$58.25 list 

______ 

g 

FM 
STEREO KIT 
Model 7512 -AB 
Update your Antenna 
to shielded co 
system. $8.95 

-ax 
list 

Model 65-7 
FM AMPLIFIER 

Indoor mounted -- 
20 db gain 

$24.95 APOr aio 

fb l2'`ß HNC/ 

THE FINNEY COMPANY 
34 West Interstate Dept. AM 

Bedford, Ohio 44146 

response when playing on one machine 
a tape recorded on another: departure 
from NAB playback equalization (in- 
cluding the characteristics of the play- 
back head) ; departure from the NAB 
recorded induction curve (recording 
equalization which in conjunction with 
playback equalization produces flat 
record -playback response); departure 
from correct azimuth; tape -to -head 
separation (dirty heads, inadequate 
tape tension, faulty pressure -pad sys- 
tem); variation from correct speed; 
faulty tape -guide system; improper 
setting of tone controls (if any). Also, 
a minor deviation from correct re- 
sponse in one machine may be virtually 
unnoticeable, but may become appar- 
ent when accompanied by a similar 
minor deviation in a second machine. 

Color me lemon 

Q. My tape recorder hasn't seemed 
right since it was brand new. Recorded 
tapes sound fine, but most of the tapes 
I record have a sputtery kind of sound; 
that is, the sound seems to cut out in- 
termittently. This is worse at 3.75 ips 
than at 7.5 ips, and much worse at the 
beginning and end of a tape reel than 
in the middle. It is also worse on old 
tape than on new tape. 

I made a loop of about two feet of 
tape that didn't sound good, and I 
found that the sound always cut out at 
the same places on the tape. After 
cleaning and demagnetizing the heads, 
I recorded music in this manner while 
monitoring at the same time (my ma- 
chine has separate record and play- 
back heads). I found that increasing 
the pressure pad force helped little, if 
any. Reducing force below normal also 
had little effect until the pad was al- 
most off the tape. I removed the loop 
of tape and put the reels back on, and 
recorded a selection and monitored 
with the playback head. Then I re- 
moved the connections from the record 
and playback heads and connected the 
playback leads to the record head; and 
I listened via the record head. The 
same trouble occurred. Yet it seemed 
odd that the sound was otherwise the 
same as when using the playback head. 

I had heard the record head has a 
wider gap and therefore produces a loss 
of highs if used for playback. My ma- 
chine has been in the local authorized 
repair shop, but they found nothing 
wrong. It was also returned to the man- 
ufacturer along with a sample of tape 
I had recorded, but when the machine 
was returned I noted no improvement. 
Any suggestions you may have will be 
appreciated. 

A. A first thought is that your bias 
supply behaves erratically, but this 

would not explain the fact that cut-out 
always occurs at the same places on a 
loop tape. Still, I would have the bias 
oscillator circuit checked. Another pos- 
sibility is mispositioning of a tape 
guide, so that the tape does not move 
past the record and playback heads in 
identical fashion. Still another possibil- 
ity is that the record and playback 
heads are not properly aligned with 
respect to each other. One more 
thought is that you are recording at an 
excessively high level, thereby over- 
loading the tape amplifier and causing 
the amplifier to block periodically. 

In some tape machines with separate 
record and playback heads, the same 
type of head is used for both functions. 
This may be the case in your machine, 
which would explain why you get good 
playback from the record head. While 
a playback head can be used for record- 
ing, a record head cannot satisfactorily 
be used for playback if this record head 
is specifically designed for its intended 
purpose and therefore has a relatively 
wide gap. 

Tape drive fundamentals 

Q. I have always missed in the gen- 
eral literature a complete discussion 
and description of the various tape 
drives offered by the industry. There 
are spring -wound motors, d.c. motors 
with or without governors, shaded -pole 
motors, hysteresis -synchronous motors 
with inner rotor and with outer rotor, 
and surely many other types which I 
have never heard of. These designa- 
tions are little more than names to me, 
and I would like to know more about 
their technical features and construc- 
tional details than is generally given 
out by manufacturers of tape machines. 
Do you know of any publication which 
does discuss this topic in a thorough 
manner? 

A. A general discussion of various 
types of motors appears in most books 
on electricity. An example, aimed at 
the beginner, is Basic Electricity by 
Van Valkenburgh, Nooger & Neville, 
Inc. (John F. Rider Publisher, Inc., 116 
W. 14th St., New York, N. Y.), pages 
5-1 to 5-112. I cannot think of any 
periodical having articles devoted to 
motors for tape machines. I agree there 
is room for such an article, but this is 
outside my sphere of competence (THE 
TAPE GUIDE tries to deal mainly with 
the electronic and magnetic aspects of 
tape recording). A discussion some- 
what of the sort you are seeking ap- 
pears in the book Magnetic Recording 
Techniques by W. Earl Stewart (Mc- 
Graw-Hill Book Company, New York, 
N. Y.), Chapter 4, "Magnetic Record- 
ing Mechanisms," pages 105-135. 
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This is the 
long-playingcartri e 
1,000 -play tests prove it keeps your records xezv...Lulefinitely. 
How long can you play a long-playing 
record before distortion creeps into the 
playback? 
Until now, eight or nine playings were 
enough to make record wear audible. 
The difference between a brand-new 
record and one played only eight or nine 
times could easily be heard... and high - 
frequency loss could actually be meas- 
ured after a playback or two! 
That's why we designed the 999VE car- 
tridge to a completely new standard- 
the long-playing standard. We designed 
it to be the one cartridge that wouldn't 
strip away highs, or create distortion, 
or wear out records. 

Here's what our engineers report about 
1,000 -play tests of the 999VE. 
Test 1: For audible wear, distortion, or 
frequency loss with standard vocal/ 
orchestral stereo recording. 
Total Plays: 1,000 
Audible difference between new and 
tested record: None 
Test 2: For measurable distortion, fre- 
quency loss, or dynamic loss with low - 
frequency (300 Hz) test record. 
Total Plays: 1,000 
Measurable Change: None 
Test 3: For measurable distortion, fre- 
quency loss, or dynamic loss with high - 

frequency (2k-20kHz) test record. 
Total Plays: 1,000 
Measurable dynamic frequency loss: at 
2kHz, None; at 20kHz, -3 dB. 
Measurable distortion: 
+ .02% at 3.54 cm/sec; + .05% at 5.5 
cm/sec; -!- .1% at 9.0 and 14.0 cm/sec. 
In 1,000 test plays-far more than a 
lifetime of wear for your records-no 
change in fidelity you will ever hear. 
How long will your records keep sound- 
ing brand-new with the 999VE? 
The best we can say is: indefinitely. 

Empire Scientific Corp., Garden City, N.Y. 

EMPIRE 

THE EMPIRE 999VE 
A long-playing investment at $74.95 
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EDWARD TATNALL CANBY 

Cartridge and cassette 

IN THESE LAST MONTHS, the burgeon- 
ing flood of new type machines, of new 
tape systems, has simply spilled all 
over the place until we scarcely know 
whether we're coming or going. There 
are spankingly beautiful new machines 
for every conceivable purpose where a 
tape can be run over a tape -head. 

Well, it has finally dawned upon me 
that this cartridge/cassette business 
isn't really so complicated, down un- 
derneath. I do begin to see the sense of 
it all, and so will you, even if at the 
moment you are utterly up in the air. 

Functions 

Not that anybody could mistake a 
tape cartridge for a cassette, or vice 
versa. They don't look at all alike. 
They don't even work alike. They don't 
go at the same speed, nor do they have 
the same size of tape. 

What is confusing, especially right 
now, is the matter of their function. 
Not only what do they do, but what 
they do well, and even best. (And, shall 
I whisper it, what they won't do. That 
counts too.) Which of the numerous 
arrangements is good for what-car- 
tridge or cassette, 2 -track, 4 -track, 8 - 
track, mono or stereo? How much do 
they really overlap in usefulness and 
purpose, and how do they compare 
with all the older existing systems- 
still very much alive? 

Well, right here is where we are now 
being treated to a fabulous masquerade 
party, everything trying to look like 
everything else, both in terms of pub- 
licity and in the actual equipment. It's 
all very well intended and clearly de- 
signed to give you and me, as con- 

sumers, the absolute maximum of 
choice and opportunity in the new car- 
tridged tape field. But it's a masquer- 
ade, nevertheless, in the best G & S 
fashion. A sort of grand costume ball 
for all the tape system, dressed up in 
the fanciest outfits and the slickest of 
disguises. 

As you know, there are numerous 
systems of cartridged tape already well 
established on the market, and more 
are on the way. Alas, they are all 
utterly non -compatible. There ain't no 
such thing as an all -cartridge -and - 
cassette tape player (though there are 
4-track/8-track cartridge player combi- 
nations). So you must make your ago- 
nizing choice. Either system A or sys- 
tem B, or C, D, E. All the way. Unless 
you go out and buy them all. 

You name it 

You'd never know it, looking around 
at all the inspiring offerings now being 
thrust temptingly in your (consumer) 
direction. Such a glorious excitement! 
Such a gorgeous galaxy of good-looking 
models, such enthusiasms of promo- 
tion! The little problem of total in- 
compatibility-and extensive overlap 
-is simply drowned in the general 
euphoria. To use an underpowered 
word, the present situation is totally 
fluid. It's enough to bewilder the tough- 
est of audio pros, not to mention people 
like me. Every cartridge system, you'd 
think right now, is absolutely ideal for 
every conceivable purpose. 

Only when the dust begins to settle, 
when the feathers cease to fly and ex- 
citement boils down, will the public 
realize that there has indeed been a 
small revolution in sound. For this 
time something really has happened to 

tape. After so many semi -false starts, 
at last it is going places. That-with- 
out the slightest doubt-is why every- 
body is in such a dither. 

Up to this point, the general public 
has been able to keep up pretty well 
with happenings in tape. Everybody 
knows by now that tape cartridges are 
for automobile players. What else? 
Haven't they been selling right and 
left, like warm cakes and, lately, like 
hot cakes? And most people are aware 
that cassettes are meant for the new 
miniature tape recorders. They, too, 
have been selling like crazy. So it has 
been simple enough. Even the great 
4 -track vs. 8 -track battle in the auto 
trade is elemental and almost anybody 
can see what's going on. Especially if 
he has one of the systems in his car. 

Living room 
I guess it was somehow prophetic 

that the very first piece of cartridge 
equipment that came my way-thanks 
to the usual foresight of one of the Big 
Companies-was just such a typically 
improbable example of off -the -beam 
cartridge application. It was an elegant 
piece of living room furniture, crafted 
in rare woods and all that sort of thing, 
burnished gold, too, styled to match the 
fanciest interior décor. (It looked sort 
of silly in my messy living room.) And 
it was ready to plug straight into my 
huge, permanent, immovable home 
system, all thousand -odd pounds of it, 
including speakers. 

Inside that lovely cabinetry there 
was, of all things, an "automobile" car- 
tridge player. 

My first thought was that the Com- 
pany should have sent along an auto- 
mobile, too, just to be logical. Or at 
least one of those dummy steering 
wheels and mock-up auto dashboards 
they have in the show rooms to demon- 
strate auto radios and cartridge play- 
ers. But no. This was obviously in- 
tended for home hi-fi, and that was 
that. 

Well, let's admit there are peripheral 
reasons for such a device. It could be 
useful, say, as an extra player in your 
living room, so that you could tote 
your auto cartridges with you and plug 
them right back in, thereby missing no 
more than a few moments of continu- 
ous background music. Some people 
like it that way. Reasonable enough. 

Unfortunately, though, a lot of 
people might get a different idea: that 
this particular cartridge system has 
been designed to replace a "real" home 
music system, based on disc records 
and, maybe, reel-to-reel tapes. It can't. 
It really can't. It wasn't ever so in- 
tended, even if it does appear in this 
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ANY GOOD CARTRIDGE WILL TRACK THESE PASSAGES 

BUT ONLY 
A HIGH 

TRACKABILITY 
CARTRIDGE 
CAN COPE 
WITH THIS 

GROOVE! 

CLOSE THE TRACKABILITY GAP 
(AND YOU'LL HEAR THE DIFFERENCE) 

The photomicrograph above portrays an errant, hard -to - 
track castanet sound in an otherwise conservatively mod- 
ulated recording. The somewhat more heavily modulated 
grooves shown below are an exhilarating combination of 
flutes and maracas with a low frequency rhythm comple- 
ment from a recording cut at sufficiently high velocity to 
deliver precise and definitive intonation, full dynamic 
range, and optimum signal-to-noise ratio. Neither situa- 
tion is a rarity, far from it. They are the very essence of 
today's highest fidelity recordings. But when played with 
an ordinary "good" quality cartridge, the stylus invariably 
loses contact with these demanding grooves-the casta - 

nets sound raspy, while the flute and maracas sound 
fuzzy, leaden, and "torn apart." Increasing tracking weight 
to force the stylus to stay in the groove will literally shave 
off the groove walls. Only the High Trackability V-15 
Type Il Super -Track® cartridge will consistently and effec- 
tively track all the grooves in today's recordings at record - 
saving less -than -one -gram force ... even with cymbals, 
orchestral bells, and other difficult to track instruments. It 
will preserve the fidelity and reduce distortion from all 
your records, old and new. Not so surprisingly, every 
independent expert and authority who tested the Super 
Track agrees. 

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 

© 1967 Shure Brothers Inc. 
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fancy housing. To be sure, the sound 
of the thing was better than I would 
have thought-it did rather surpris- 
ingly well. But other things count, too 
(I'll get to that in a later installment). 

The argument runs similarly for 
many other new items now entered in 
the big tape race. For instance, if you 
want, you can now acquire an 8 -track 
recorder. No-it won't rewind. It can't. 
It'll probably lose you in a maze of dif- 
ferent recorded tracks because you 
can't do very much about locating a 
particular spot in a hurry. (You can 
select tracks with some recorders, how- 
ever.) You just play and play, until 
you get there. However, for special 
purposes-let's keep all this in per- 
spective-it is surely a good bet. You 
might want to make up your own end- 
less -loop four -program car entertain- 
ments, to enhance those long solo hours 
of driving. 

Then there are those splendid little 
compact cassette recorders, following 
after the pioneer Norelco Carry - 
Corder that launched the cassette on 
its way to local fame. Terrriffic! Mono, 
and now stereo too, from batteries or 
a.c., as you wish. Versatile, capable, 
easy to use and to carry, a remarkable 
advance in amateur recorder conveni- 
ence. But should you, maybe, set up 
one of these babies as a living-room 
tape machine? Could be done, all right. 
Power it with house current (Most of 
them work that way too), plug into the 
big hi-fi system (they have the re- 

quired outputs). And you're in busi- 
ness. 

Very fine, but again, only for special 
purposes. If you want to play record- 
ings you've made on the outside, for 
instance, and right on the machine that 
made them. Excellent idea. But these 
tiny portables really weren't meant for 
regular hi-fi living room use. They are 
built around the portable idea. In the 
home they admittedly offer space -sav- 
ing advantages, especially when inte- 
grated with other equipment to form 
one unit. But I would advise strongly 
against throwing out your reel-to-reel 
household monster. A high -quality one 
will still do a better job. 

Then consider the question of home 
listening to records. It would be nice, 
wouldn't it, to eliminate all those tire- 
some LP discs and just drop little 
cassettes into a baby player. You can 
do it in theory, at least. The music on 
any existing LP can be accommodated 
on a single small cassette, the same two 
"sides" (or directions of play), and 
leaving room for more, too. All the 
room in the world. But in practice we 
have a bit of catching up to do. 
Schwann says there are roughly 35,000 
LPs now available in his catalogue. 
There won't be 35,000 recorded cas- 
settes available for awhile. If ever. Nor 
is it worth your time at this stage, to 
copy all your LPs onto blank cassettes, 
unless for a very special reason. (Easier 
to go out and buy a new copy of the 
same old LP, I'd say.) 

Fig. 1-With tape cartridges becoming increasingly prominent in automobiles, it's natural 
for handling and storage devices to spring up. The "Trak Pak" by Liberty Stereo -Tape, 
shown here, is one such system for 4 -track and 8 -track stereo tape cartridges. The "Trak" 
is a slotted holder for the "Pak," holding up to six "paks." One "Trak" plus six "Paks 

retails for $3.98. 

So, do buy cassettes, by all means. 
But don't fall overboard from sheer ex- 
citement. And hang onto those LPs a 
few more months. 

Well, I've worked back to where I 
started. Definitely, cartridged tape is 
going places fast. But definitely, it isn't 
for every purpose, everywhere, as you 
might think. 

The thing to do is to put all those 
seductive extras, those off -the -beam 
inspirations, straight out of your mind 
until you have figured out for yourself 
what the central and best area of use- 
fulness is for each different type of car- 
tridged tape. Add up these factors first, 
and see how they fit your own special 
interests and necessities. (If you spe- 
cialize in home tape editing, for in- 
stance, you'd better forget about car- 
tridges real quick. You aren't supposed 
to know how to edit.) 

One -roll 

Well, to end this I must veer towards 
a more personal approach-for it must 
be obvious that I'm going to have my 
own special preferences. Reason it this 
way. 

It must be clear to most readers who 
have looked into cartridge/cassette 
tape that there are two basic types 
now in the ascendant, quite unlike each 
other in fundamental ways, thereby de- 
termining great differences between 
various systems in terms of practical 
use. One arrangement I like to call, for 
simplicity, the one -roll system. The 
other is the two -roll approach. 

Right away I discovered that this 
purely physical difference was abso- 
lutely central to my feelings about car- 
tridged tape. 

You see, I have spent most of my 
life in a personal battle against back- 
ground music. I am its ever -persistent 
enemy, and never more so than right 
now, when I find the stuff so hard to 
avoid. 

I am trained to listen, remember. To 
pay direct attention, to be specifically 
interested in what is being "said" in 
musical terms. I listen to background 
music. Can't help it. Drives me nuts. I 
not only dislike the greasy stuff (par- 
don my feelings) but I hate the very 
idea of a non -selective sort of music 
that just oozes, like water leaking from 
a faucet. Funny-I hate background 
music even when it is purely classical 
-that's even worse. (But the Beatles, 
of course, always rate as foreground.) 
I hate supermarket music, bank music, 
elevator, train, bus, plane music. I grit 
my teeth at it. Also automobile music. 

(Continued on page 85) 
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VIKING MEANS EXTRA VALUE IN 
HI-FI STEREO TAPE RECORDERS 
Now, for the first time, you can enjoy the 
superior reproduction, the quality engineer- 
ing of a full fidelity tape recorder with 
three -speed, three -motor drive and solid 
state electronics at surprisingly modest 
costs. New VIKING 423 and 433 recorders 
are exciting additions to your stereo system - exciting both inside and out. Unequalled 
for operating convenience, impeccably 
styled, expertly engineered, these new VIK- 
INGS are ideal for both audiophiles and 
serious recordists. 

VIKING 433 Three speed, quarter -track 
stereo recorder with three separate hyper- 
bolic tape heads, solid state record and 
playback electronics. Equipped with stereo 
headphone jack for monitoring; monitor gain 
controls for each channel. Eight -position 
function selector illuminates color -coded in- 
dicator windows. Three drive motors; mixing 
controls (for sound -on -sound editing), echo 

tape recorders 
A DIVISION OF THE 
TELEX CORPORATION 
9600 ALDRICH AVENUE SOUTH 
MINNEAPOLIS MINNESOTA 55420 

switch, push-button counter, automatic shut- 
off, pause control, foolproof tape motion and 
record switch interlock. Optional remote 
pause control and walnut base . under 
$370.00 

VIIKING 423 A solid, sensible, ono -gimmicks 
unit with three speed, three motor drive and 
modern solid state electronics at an amaz- 
ingly low price. Quarter track stereo; oper- 
aùes in vertical/horizontal position; built-in 
pause control; hyperbolic tape heads; push- 
button counter; directional control levers 
interlocked for foolproof operation; illumi- 
nated record meter, optional remote pause 
control and walnut base ... under $250.00 

VIKING A.3 
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Letters 
from 
Readers 

Making PC boards 

Has a manufacturer made available 
the printed circuit boards for the Tape 
Playback Amplifier article which ap- 
peared in your October, 1964, issue? 

D. A. JEWELL 
Boron, Calif. 

No, but making them should not be 
difficult. Order from your supplier 1 

pkg. (5 pcs.) 7" x 10" Kepro sensitized 
laminate, No. S1-7105, $11.45; 1 pt. de- 
veloping solution, D-1 PT, 1.15; 2 ,.ts. 
etching solution, E-1 PT, $.85 ea. Have 
a local photographer or offset printer 
make you a negative from the drawing 
in the article. Making a tight contact 
between the negative and the copper 
sensitized side of the laminate and ex- 
pose to #2 photoflood for time speci- 
fied in the Kepro instructions (6 to 8 
min. at 18 in.), develop, 1 minute, and 
then etch, which takes about 20 min- 
utes. After thorough washing, you may 
then drill the laminate for the leads, 
and you are ready for assembly. Ed. 
Addresses unknown 

In your March 1966 issue, you wrote 
about "Noel Boggs: Western Swing" 
on Repeat label under Jazz and All 
That. Could you furnish the name of 
the distributor on the West Coast? 

JOHN VON GLASSNER 
Baltimore, Md. 

I'm having a hard time locating 
records in your Jazz column, such as: 
Melodeon, Impulse, Asch, Pinnacle, 
GHB, and Atlantic. 

ROLAND A. SMITH 
Marietta, Ga. 

Perhaps the record manufacturers, 
whose addresses are listed below, can 
tell you where their records are avail- 
able.-Ed. 

Repeat Records 
Div. of Barcus-Berry, Inc. 
5782 E. Second St. 
Long Beach, Calif . 90803 

Melodeon 
Spottswood Music Co., Inc. 
3323 14th Street, N.E. 
Washington, D. C. 20017 

Impulse 
ABC Records 
1330 Ave. of the Americas 
New York, N. Y. 10019 

Pinnacle Records 
5358 South Wells Street 
Chicago, Ill. 60609 

GHB 
Jazzology Records 
P. O. Box 748 
Columbia. S. C. 29201 

Asch 
Folkways Records 
165 West 46th Street 
New York, N. Y. 10036 

Atlantic Records 
1841 Broadway 
New York, N. Y. 10023 

CU's views 

Your editorial in the September issue, 
"Consumer Reports Strikes Again," 
contains errors of fact and conveys 
serious misunderstandings about our 
mode of operation and about the spe- 
cific report discussed, the July 1967 
one on stereo receivers. There are also 
errors of interpretation of the IHF 
standard of measurement for audio 
amplifiers. 

First, as to our choice of models to 
be tested: A test of a modern stereo 
receiver at the level of thoroughness 
we believe desirable is, as the editors 
of Audio are well aware, a very long, 
difficult, and expensive process. Our 
primary responsibility to our reader- 
ship, largely not audio hobbyists, is to 
keep it reasonably well abreast of the 
market as they are likely to find it. 
This means we must restrict ourselves 
to a reasonable number of brands 
which are widely advertised and sold. 
The brands and models selected for in- 
clusion in the stereo receiver report 
were based on careful market surveys, 
including statistics from industry and 
trade sources such as the EIA and 
IHFM [sic]. We think our choices in 
this case were eminently reasonable in 
the light of our objectives, but would 
welcome any specific criticisms in this 
area. 

We included two additional models 
that were somewhat different from the 
rest, the McIntosh, which was outside 
the price range, and the Dynaco, a 
series of components and not a re- 
ceiver. The differences are clearly 
flagged both in the report and the Rat- 
ings, along with our reasons for includ- 
ing the two models. To quote from the 
published report: 

"The transistor receivers in the Rat- 

ings range in list price from $220 to 
$400, the most popular price bracket. 
We also tested for comparison a more 
expensive, and highly reputed, receiver 
that uses vacuum tubes in its amplifier, 
the McIntosh MAC 1500, which lists 
for $400. And in another comparison, 
the receivers were checked against a 
separate component system that many 
readers have inquired about. It was 
made up of a Dyna FM -3/A stereo 
tuner, a PAS -3X stereo preamplifier 
and a Stereo 120 power amplifier... . 

The price average for the remaining 
receivers is $313.67, and the maximum 
deviation from the mean is about 30%. 
This includes two mail-order models 
which are at the lowest price level and 
which, in effect, represent discounted 
prices. So in fact our price swing was 
characteristic of products that are 
roughly comparable, and was not by 
any stretch of the imagination like the 
3 -to -1 swing between a Chrysler New 
Yorker and a Volkswagen, as your edi- 
torial says it was. 

In the fourth paragraph your writer 
quotes our statement that we gave 
heavy weight to frequency response in 
our tests, and then says: "Yet they 
kept their test signal low enough to 
produce only 1/8 watt amplifier output 
'to avoid any disturbing effects from 
distortion.' " Just what the objection 
is here is not clear. If the writer im- 
plies that we ignored distortion in rat- 
ing the receivers, he has failed to read, 
or has dropped from consideration, a 
later paragraph on the same page of 
our report which went into our tests 
for distortion in some detail. (But we 
find an allusion to this part of our re- 
port in the last paragraph of the edi- 
torial!). At any rate, the meaning of 
the quoted section of our report should 
be, we believe, quite simple and clear 
to the technically -alert reader: Since 
we measured frequency response from 
5 to 100,000 Hz because of the great 
significance of the extra -audio sections 
of the spectrum, and these are particu- 
larly susceptible to alteration by out- 
put distortion, we used a low output 
level to keep amplifier distortion from 
confusing the measurement. Our pre- 
caution was one any knowledgeable 
audio technician would take. To re- 
iterate, we tested for distortion and 
frequency response separately, to per- 
mit accurate measurement of each cri- 
terion. Both criteria were used in 
evaluating the tested receivers. 

Finally, taking a sentence from 
the first paragraph of Section 4.3 of 
the IHF standard and following it with 
a sentence from the second paragraph 
of Section 4.3 has produced a result 

(Continued on page 69) 
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Liberator. 
New EMI DLS 629 

the speaker that 
frees your amplifier 

to do a better job 

Some of today's most popular speakers are 0113w -efficiency 
design. This simply means they take more power from your 
amplifier to produce the same level of sounc in your living- 
room. 

That's the problem. These speakers may sound fine, but 
what about your 20 -watt -per -channel amplifier, forced to 
hover around its maximum output every time you listen to 
Night on Bald Mountain? It's generating far more distortion 
than it would if it had to put out only about 5 wat_s for the 
loudest sounds, which would also give you s 6 -da margin 
for peaks before the amplifier overloads. 

So that's why we say the new EMI DLS 621 fs "th 2 speaker 
that frees your amplifier to do a better job." Amcng all its 
other virtues, it's also a more efficient transducer flan most. 
It converts electrical power from your amplifier into sound 
power with less waste. Your amplifier doesn't neel to work 
as hard, no matter how little or howsriuch power it has. 

If you're acquainted with our model 529 (the well -re- 
garded "dangerous" loudspeaker) you'll be Teased to know 
that the EMI 629 has an 8 -ohm nominal impedance instead 
of the 529's 4 ohms. This makes it especia ly desirable for 
use with modern, solid-state amplifiers. 

In addition, we fitted the 629 wocfer with a larger 
E voice coil, increased the gap, and dcubled the size of 

the magnet - greatly increasing power -handling capacity. 
But we retained the unique elliptical woofer construction, 
with its rigid aluminum center cone and molded PVC (poly- 
vinyl chloride) edge suspension, which contribute so much 
to the low frequency performance of EMI speakers. 

Two damped 31/2 -inch cone tweeters provide smooth 
highs to the limits of audibility. A 3 -position brilliance 
switch lets you tailor the response to the acoustics of your 
listening room. The crossover network is an inductance/ 
capacitance type with 12 -db -per -octave slope. Tweeter and 
woofer have been electrically and acoustically matched to 
provide smooth integrated performance over the entire 
sound spectrum. 

All this adds up to an efficient system that offers pres- 
ence unmatched by any speaker in its price class. Sound is 
free, natural; does not have the constricted effect that some 
low -efficiency speakers exhibit in fie mid -range. The hand- 
some oil finish walnut cabinet 24'/2h x 13'/2w x 121/4d, has 
braced 3/4 -inch walls. All of this for $164.50. 

Visit your hi' fi dealer and hear the new 629 and other 
fine EMI speaker systems starting at $79.50. Ask for the 
"volume -control" test, it will prove our point about high - 

MIefficiency speakers. For brochure, write: Benjamin 
Electronic Sound, Farmingdale, New York 11735. 
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EDITOR'S 
REVIEW 

The Tape Scene 

With still -heard mutterings about the question- 
able need for record discs with two different speeds, 
331/3 rpm and 45 rpm, not to mention 16 -rpm discs 
available here and there for "talking books," imagine 
how long the controversy will last if all the present 
tape cartridge systems are accepted by Mr. and Mrs. 
Consumer. 

Right now we have three continuous -loop tape 
cartridge systems (2 -track "PlayTape," 4 -track 
"Fidelipac," 8 -track "Lear Jet") and a reel-to-reel 
cassette (2- or 4 -track "Philips"). There's a 16 -track 
system in the wind, too (Bulova), as well as a vari- 
ety of other entries that do not seem destined for 
mass acceptance, such as RCA and 3M reel-to-reel 
cartridges. 

The differences between systems are clearly out- 
lined. Continuous -loop tape cartridges operate at 
33/4 inches per second; cassette types operate at 17/ 
inches per second. All things equal, therefore, the 
higher -speed cartridges offer the potential for better 
sound quality. In addition, a continuous -loop tape 
system offers a decided advantage for use in auto- 
mobiles, where its endless loop provides uninter- 
rupted sound. In contrast, a reel-to-reel cassette 
must be turned over when playback of one side's 
recorded tape has been completed. 

On the other side of the coin, the cassette concept 
permits recording of blank tape (in cassettes) as 
well as playback of recorded material, whereas con- 
tinuous -loop units cannot record ( there is talk of an 
8 -track unit with recording capability in the offing, 
however). Further, tape in cassettes can be rewound 
and operated fast -forward, while continuous -loop 
cartridges drone on and on with, in some cases, only 
the possibility of switching from one set of tracks 
to another. 

Some record manufacturers have expressed fear 
that Playtape, the 2 -track cartridge, will gain ground 
at the expense of 45 -rpm records. Its low cost (ma- 
chine, $16.95 and up; recorded cartridges, $1.00 and 
up) , small size (4 -in. x 2 -in. x 1/2 -in.), and concentra- 
tion on rock-and-roll "singles" and children's songs 
and fairy tales, make it a formidable prospective 
competitor. Philco's "Hip Pocket" paper -thin rec- 

ords (noted here in November) and General Elec- 
tric's rumored development of a paper -thin record 
may meet PlayTape head on, or vice versa. 

There are more continuous -loop tape machines 
than cassette machines in consumer hands thus far. 
Continuous -loop tape -cartridge player sales were 
bolstered by almost 170,000 units factory -installed 
in 1967 model automobiles. But many industry 
pundits expect cassette machines to pass continuous - 
loop machines in sales eventually. With 4 -track and 
8 -track continuous -loop tape machines far ahead in 
autos, and cassette and PlayTape machines firmly 
entrenched in the portable field, it would seem that 
the deciding battle will take place in the home. 

You need not weep for open reel-to-reel tape re- 
corders, however. They still represent the only tape 
machines which allow one to splice tape. And the 
better ones can beat the pants off cartridge or cas- 
sette equipment in terms of fidelity. 

When you observe that sales of tape recorders and 
reproducers in the U. S. are expected to exceed 5.5 
million units in 1967, it is clear that the technique of 
magnetic recording discovered in the 1890s by Dan- 
ish scientist Valdemar Poulsen has become a com- 
mercial success. And if you're a trend watcher, it is 
interesting to note that some 43 per cent of these 
units were reported to be either continuous -loop or 
cassette machines. 

Signs of the Times 

With the New York and Los Angeles High Fidelity 
Shows, sponsored by the IHF, behind us, Hi-Fi 1968 
style is easier to behold. Some interesting innova- 
tions were introduced at the Shows, some of which 
are sure to be adopted by other manufacturers. For 
example, two manufacturers displayed FM stereo 
tuners with a group of pushbuttons that may be pre- 
set by diode tuning for favorite station selections. 
Big speaker systems were very much in evidence, 
though small and intermediate -size systems could be 
seen in full strength. More compact music systems 
and a wider choice of consoles with high fidelity com- 
ponents could be observed, too. Cartridge and cas- 
sette tape machines have made their mark on hi-fi 
equipment, with some manufacturers even integrat- 
ing the new tape machines into their equipment. And 
there's always a tinge of excitement at the Shows 
when startling new concepts are demonstrated. 
These included a record changer with an adjustable 
vertical tracking angle adjustment, a power ampli- 
fier -speaker system combination, 45 -rpm record 
storage/player, a tri -amplifier, telephone -dial LP 
record selector unit, and a tape recorder with com- 
puter logic circuitry for fool -proof operation, among 
others. You will read about them in the pages of 
AUDIO as 1968 unfolds. A.P.S. 
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Dynamic Coupling Factor and DCF are service marks of Pickering & Co. 

The X factor in the new Pickering XV -15. 

The X in the new Pickering XV -15 stands for the 
numerical solution for correct "Engineered Appli- 
cation." We call it the Dynamic Coupling Factor 
(DCF).sm 

DCF is an index of maximum stylus performance 
when a cartridge is related to a particular type of 
playback equipment. This resultant number is de- 
rived from a Dimensional Analysis of all the param- 
eters involved. 

For an ordinary record changer, the DCF is 100. 
For a transcription quality tonearm the DCF is 400. 
Like other complex engineering problems, such as 

the egg, the end result can be presented quite simply. 
So can the superior performance of the XV -15 series. 
Its linear response assures 100% music power at all 
frequencies. 

Lab measurements aside, this means all your favor- 
ite records, not just test records, will sound much 
cleaner and more open than ever before. 

All five DCF-rated XV -15 models include the pat- 
ented V -Guard stylus assembly and the Dustamatic 
brush. 

For free literature, write to Pickering & Co., Plain- 
view, L.I., N.Y. 

AUDIO DECEMBER 1967 Check No. 21 on Reader Service Card 21 



.:_....,... 

.7111 88 90 92 94 96 

[WOOD 5'00 Alt 'SnI('.ON 

98 10 0 10 2 104 /06 1081I1 C' 

((-J. 
Slrer«vnd t rfro <ll!',('atorrlfclrirs 

,f/rorafrj q{1clf<1!'r'. 
fóiaf ifs rrrOsf-óroynraf 

.>? í f rr'ec« 
rc r fhe,1fodel 5-8800 kas bear with Ikefurtherc<róiarer f addifiorr of hrld-tffeef 

rarr,ish/ts. 

The highly -rated Sherwood S-8800 now features Field Effect Transistors (FET's) in 

the RF and Mixer stages to prevent multiple responses when used with strong FM signals. 

Among the Model S -8800's many useful features are two front -panel switches for 

independent or simultaneous operation of main and remote stereo speaker systems. 

Visit your Sherwood dealer now for a demonstration of those features 

which make Sherwood's new Model S-8800-FET receiver so outstanding. 

With Sherwood, you also get the industry's longest warranty -3 years, including transistors. 

Model S-8800 custom mounting $369.50 
Walnut leatherette case $378.50 

Hand -rubbed walnut cabinet $397.50 
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Compare these Model S-8800 specs: 140 watts music power (4 ohms) Distortion: 0.1% (under 10W.) 

FM sensitivity: 1.8 µv (IHF) Cross -modulation rejection: -95db FM hum & noise -70db. 

Check No. 22 on Reader Service Card 

Sher,roo:i Llectronic Laboratories, Inc., 
4300 North California Avenue, 

Chicago, Illinois 60618. Write Dept. 12A 
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BUILD 

A 
MIXER -METER 

AMPLIFIER 
HAL MAGARGLE 

Mixing requirements for 
recording a puppet show 

generates construction 
project 

WHEN THE FAMILY DECIDED to pro- 
duce a puppet play, a suggestion was 
made to record the sound. A puppet 
purist would be aghast at this be- 
cause spontaneity plays such an im- 
portant part in the presentation. In- 
asmuch as the entire family could 
not be present for each show, how- 
ever, we felt it had to be done this 
way. 

After the stage and other hard- 
ware were completed we prepared 
the necessary recording equipment. 
The script was evaluated and the 
music was selected. Because it was 
felt that sound effects would have to 
be mixed with the music and voices, 
some sort of a mixer would be 
needed. I decided to build one to 
meet my special requirements. Con- 
struction plans for the mixer and 
associated amplifier, as well as a dia- 
gram of the recording session, are 
discussed here. 

Our recording method was to as- 
semble the music and sound effects 
on individual reels, editing and fad- 
ing in and out where necessary and 
possible. Adding of the voice was 
the only remaining consideration. 
With the lyrics in hand, many re- 
hearsals were made so the performer 
and his coach could liecome familiar 
with the music. This gave the mixer 
operator an opportunity to deter- 
mine the proper balance between 
voice and music. Not having a sound 
studio at home the living room was 
used as the recording room, and a 
long line was run to a bedroom, 
which served as the "studio." With 
the addition of a "sound blanket" in 

Fig. 1-"Monitor room" shows equipment used for recording session. 
Home-brew mixer is in foreground. 

Fig. 2-Performer and coach during a "take." Puppets are shown in inset. 
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Fig. 3-Block diagram shows equipment used for recording session. 

this room, acoustics were fairly good. 
No intercom was necessary because 
of the normal "leak" of modern bed- 
room doors. The actual recording 
took legs time than anticipated, even 
though stopped occasionally for 
some airplane and truck noises. The 
background noise level was very low 
and not noticed at all in the final 
performed version. 

Tape was a necessity in the case 
of our youngest performer, our pre- 
school -age son. He couldn't read, so 
each line had to be read to him. After 
many tries he would repeat the line 
with exactly the same inflection as 
the coach's, and it was taped. Edit- 
ing all these bits and pieces together 
made a pleasing bit of dialog. 

After assembling all the takes in 
sequence, we had numerous rehears- 
als with the puppets in an effort to 

L 

-IOdtm 

Fig. 4 -Schematic of 4 -position 

SET '10/d0 LOSS 

60011" 

MALLORY A-2 
JACKS CINEMA 

SODA -POTS 

IS -dB LOSS 

IOK n 

determine timing. Some of the ac- 
tual mechanics of puppet manipula- 
tion dictated how tight the editing 
could be. After all the problems were 
ironed out, the edited tape was trans- 
ferred to low -print, polyester -base 
tape for the play copy. This copy 
would, of course, hold up better un- 
der the many future playings ahead, 
whereas the edited master, with its 
myriad of splices, might present 
trouble. 

The photographs show the actual 
recording session, including the tem- 
porary set up at the hi-fi end of the 
living room, as well as one of the 
scenes from the play. 

Construction 
The 4 -position mixer described 

here uses 600 -ohm attenuators sim- 
ply because they were available from 

mixer which has 600 -ohm inputs. 

-S2V OUT 

o 
PRO SR AM 
AMP. 

WESTON 
842 

V U MTR. 

+4 (1.SSW) 

5I00 n 
FROM 

ó 0.855V rm. 

ITER 
AMP. 

the junk box. This necessitated in- 
stallation of an impedance -matching 
transformer at the output of one 
tape machine that normally has a 
10k -ohm cathode follower output. 
The mixer could use 10k -ohm atten- 
uators or higher with isolating series 
resistors changed accordingly. 

The mixer also uses a standard 
VU meter that was readily available, 
but any volume indicator would suf- 
fice. The recording -machine indica- 
tor could also be used, thereby 
eliminating an extra VU meter on 
the mixer. The author uses the AME 
curve for recording music, so the 
600 -ohm termination was needed to 
match the equalizer at the output of 
the tape player. 

At least one tape machine had to 

Fig. 5-Front view and back view of mixer. 

Front 

Back 
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Fig. 6-Schematic of amplifier built for this project. With a special Weston 862 VU meter, the author used a 5.1K ohm resistor to ob- 
tain proper ballistics rather than the more conventional 3.6K ohm resistor. Pots are set for 0.75 V amplifier output to recorder. 

PARTS LIST 

All below 1/2 -watt, insulated carbon 
MIXER 1 4 p F/350 V electrolytic capacitor resistors, 10% 
1 Weston Model 862 VU Meter 1 25 AF/25 V electrolytic capacitor 1 820 ohm 

(see text) 2 0.1 /IF capacitor, 400 V 1 1.5K 
4 Mallory A-2, closed-circuit jacks 1 0.05 F,LF capacitor, 400 V 1 2.2K 
4 Cinema Engineering 600 -ohm 1 0.5 /,tF capacitor, 400 V 1 5.1K 

pots, audio taper (see text) 1 0.01 p.,F capacitor, 600 V 2 5.6K 
4 10K -ohm, 1 -watt carbon resistors, 

10°/o 

2 500K -ohm screwdriver adj. Pots., 
IRC R2-13-133 

1 

1 

10K 
15K 

1 5.1K -ohm, 1 -watt carbon resistor, 
10°/o 

1 100 -ohm hum adj. Pot., Centralab 
WN-101 

1 

1 

27K 
100K 

1 100K -ohm, 1 -watt low -noise 1 150K 
AMPLIFIER UNIT resistor, IRC DCF-100K 2 220K 
1 10 A,(,F-10 f.t,F-10 AF -10 jt,F/450 V 

electrolytic capacitor 
2 4.7K ohm, 1 -watt carbon resistors, 

10°/0 
1 

2 

560K 
1 Meg 

feed earphones to allow performers 
to hear the music while they were 
singing the lyrics. This was simple 
with the binaural output of my tape 
machine: One output to the mixer, 
one to the earphone circuit. A single- 
track machine would be fine, too; 
merely bridge the earphone ampli- 
fier across the output. Some crosstalk 
might be present in the earphones, 
though, depending on the amount of 
isolation in the mixer. 

The block schematic illustrates 
the electrical hook-up used for the 
first show plus the one now in pro- 
duction. The microphone is placed 
in the aforementioned bedroom with 
its own preamplifier near it. With 
the low -impedance mike being used, 
we could have run the mike line from 
the bedroom to the living room. 

However, I chose to amplify the sig- 
nal first and then send it at a higher 
level through the house. The output 
of this amplifier feeds the mixer, 
along with outputs of the other tape 
machines. For monitoring, the re- 
corder's output was fed to a power 
amplifier and speaker. The block 
diagram shows the lash-up for the 
entire session, as well as the method 
used in feeding headsets. 

I used wood to build the mixer 
cabinet, spray -painting it to provide 
a nice finish. The top plate was fab- 
ricated from 1/16" aluminum. A 
pre -built metal cabinet could have 
been purchased just as well, of 
course. The electronics of the mixer 
are nestled in the bottom of the box, 
utilizing a surplus metal preamp 
cover and chassis. 

Inasmuch as a VU meter adds a 

slight amount of distortion when 
bridged across a minimum -level line, 
a cathode -follower output was used 
for the actual signal, and a separate 
amplifier for the meter alone. The 
mixer would never be more than 6 
feet away from the recorder, how- 
ever, so a 10k -ohm cathode follower 
was considered satisfactory. 

The schematics illustrate mixer 
and meter -amplifier circuitry. Good 
construction techniques were fol- 
lowed with no real problems because 
of the relatively low voltage levels 
used. An external power supply was 
used because we had one on hand 
that was too large to fit in the box. 
Specifications for the electronics sec- 
tion are shown. (A schematic for a 
separate mike preamplifier is not 
shown because it isn't relevant to 
this article.) Æ 
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Why Look -A -Like Recorders 

Can Be $$$ Apart 
HERMAN BURSTEIN 

Tape recorder buying checkpoints are examined by the author 
to determine what accounts for price differences 

IT IS PUZZLING TO MANY an audio 
buff that we can go into hi-fi dealer's 
store and find tape machines with 
great similarity in all respects but 
price, which can differ by a factor 
of 2:1 or more. If two machines are 
about the same size, look alike, and 
perform basically the same func- 
tions, what can account for such a 
vast price difference? In general 
terms the answer lies in the fol- 
lowing: 

1. Variety of features, conveni- 
ences, and functions. 

2. How well a machine performs. 
3. Reliability - how long a ma- 

chine continues to perform well. 
Before getting down to specifics, 

it should be stated that we are not 
arguing a case for either expensive 
or inexpensive tape machines. We 
are just trying to explain the differ- 
ences between them. At the same 
time we hope to provide worthwhile 
clues to finding that particular ma- 
chine most commensurate with your 
needs and budget. 

Features 

Instead of attempting a complete 
list of features offered by one tape 
machine or another, we will just pro- 
vide enough examples to make clear 
the point that price must go up with 
both the number and nature of fea- 
tures offered. 

Most home machines are put 
through their paces of "start," 
"stop," "normal forward," "fast for- 
ward," and "fast reverse" (and per- 
haps "pause") by levers, knobs, or 
pushbuttons. For greater ease and 
speed of operation, some machines 

supply the force to actuate the 
mechanism: pushbuttons respond- 
ing to a light touch control solenoids 
that perform the actual work. Con- 
venient but costly. 

There is a major trend to the auto- 
matic reversing machine, which 
eliminates the need to stop the trans- 
port at the end of a reel, lift the 
reels off the machine, reverse it, 
and restart the transport. Instead, 
using one of a variety of sensing 
techniques (metallic foil, period of 
silence, etc.) , the machine stops 
automatically at the end of the 
tape and almost immediately pro- 
ceeds to operate in the reverse di- 
rection. Such a machine must cost 
appreciably more than its non -re- 
versing counterpart in order to in- 
corporate a sensing direction, and 
facilities to reverse motor direction 
and switch from one set of tracks in 
the forward direction to another set 
in the reverse direction. 

Because it has separate amplifiers 
for its two channels, a stereo ma- 
chine has the essential capability for 
sound on sound: to record on one 
channel while playing the other. But 
the normal mode of operation is to 
record on both channels or play on 
both channels. To simultaneously 
record on one and play on the other 
calls for special switching, including 
temporary insertion of a dummy 
load on the bias oscillator to prevent 
significant changes in bias and erase 
current for the channel which is re- 
cording. Otherwise, such changes 
might appreciably affect distortion 
and treble response, and they might 
injure the erase head (owing to ex- 
cess oscillator current) . Further, 

there must be provision for mixing 
the newly -recorded input signal and 
the previously recorded signal. 

Number of speeds adds to cost. 
This is not merely a matter of slight 
extra mechanical complexity in the 
transport. With each change in speed 
there are accompanying changes in 
recording and playback equaliza- 
tion; also, depending on how hard 
the manufacturer strives for good 
performance, there may be changes 
in bias current, recording level, and 
recording level indication. More- 
over, as machines introduce ever - 
lower speeds, playback heads with 
ever -narrower gaps are needed to 
maintain good treble response. A 
high order of technology, skill, and 
precision go into such heads. 

A highly desirable feature is the 
ability to monitor the tape; that is, 
play the tape as it is being recorded 
to compare the incoming and re- 
corded signals. This requires sepa- 
rate record and playback heads, 
separate record and playback ampli- 
fiers for each channel, and a switch 
to alternate the machine's output be- 
tween the incoming and playback 
signals-all at no small added cost. 

Many more features that add to 
cost might be named, such as remote 
control, voice -actuated operation, 
synchronization with slides, mixing 
facilities with separate gain controls 
for each input signal, pause button 
(to stop the transport without dis- 
engaging the record or playback 
electronics), etc. But by now the 
point should be clear. 

Performance quality 

The basic criteria of high fidelity 
performance are low noise, low dis- 
tortion, and faithful frequency re- 
sponse (wide and smooth). These 
electro -acoustic criteria apply with 
full force to the tape recorder. In 
addition, there is a fourth, mechani- 
cal criterion: good tape motion, 
which essentially denotes speed that 
is accurate and constant. Two ma- 
chines identical in functions and fea- 
tures may differ appreciably in the 
extent to which they measure up to 
these criteria, and therefore will tend 
to differ in cost. 

Noise. Of the four criteria, tape 
recorder noise seems to get least at- 
tention although it is just as impor - 
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Maraiitz receiver 
Now everyone may enjoy the eloquent sound of Marantz components, combined in a single completely solid- 
state system - the Marantz Model 18 Stereo Receiver. Here is the incomparable quality of Marantz stereo 
components - tuner, preamplifier and power amplifiers - combined on a single chassis. Designed to the 
unequivocal standards which have made Marantz a legend in stereo high fidelity, the Model 18 achieves the 
level of performance of the most expensive components in a moderately priced compact receiver. Here is the 
total performance you would expect from Marantz. Finer sound than you have heard from most quality com- 
ponent systems and it is priced at less than half the cost of the fine Marantz components which inspired its 
design - only $695.00 
Features: Out of intensive research comes the Marantz "passive RF section" a revolutionary new development which advances the state of art and eliminates the overloading problems commonly encountered in strong signal areas ... Four I.F. stages assure maximum phase linearity and maximum separation . . an integral Oscilloscope, a Marantz hallmark, provides absolute tuning accuracy and permits elimination of multi - path . . Gyrotouch tuning provides a new experience in quick, silky -smooth station selection and precise tuning. Amplifiers: Solid-state through- out with a massive power output of 40 watts continuous rms per channel, from 20 Hz to 20k Hz, nearly three times the output of many receivers rated at 60 "music power" watts ... Direct coupled design for instantaneous recovery from overload ...Automatic protector circuits for amplifier and speaker systems eliminate program interruptions...Total distortion from antenna input to speaker output is less than 0.2 per cent at rated output ...and substantially less at listening level. Flawless performance was the design objective. Flawless performance has been achieved. Specifications: Tuner Section: Signal -to -Noise Ratio -70 DB; Harmonic Distortion 
at 400 Hz, 100% modulation -0.15%; Frequency Response, 75 microsecond de -emphasis - ,0.5 DB; Multiplex Separation,plifir 20 Hz - 43 DB, 1000 - 45 DB, 10k Hz - 35 wireu 
DB, 15k Hz - 30 DB. Amplifier Section: Power, 40 rms watts per channel at 4 and 8 
ohms, 20 Hz to 20k Hz; Distortion, 0.2% THD; Frequency Response, 15 Hz to 30k Hz, 
±05 DB. Dimensions: 181/4" wide x 16" deep x 6" high. 37-04 57TH STREET, WOODSIDE, NEW YORK, 11377 
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tant as the others. Attention inclines 
to be diverted to frequency response 
and tape motion, which are no longer 
a problem in home machines; at 
least not at speeds of 71/2 and 33/4 

ips. But noise remains very much a 
problem, and a significant element 
of tape machine cost is the effort to 
keep noise at a level low enough to 
be considered "high fidelity." Pre- 
amplifiers, power amplifiers, and 
tuners attain signal-to-noise ratios 
of 55 dB and substantially more. But 
for a tape recorder to do so (with 
reference to 400 Hz recorded at a 
level producing 3% harmonic dis- 
tortion on the tape) is still a rela- 
tive rarity, achieved through extra - 
careful design and layout and 
through components « of extra -high 
quality. 

An important component of noise 
is produced in recording as the re- 
sult of distortion in the bias wave- 
form. To reduce waveform distortion 
to a minimum, the tape machine 
manufacturer must be willing to go 
to extra expense in such matters as 
oscillator circuitry, quality of the 
oscillator transformer (a toroidal 
unit is considered best by some), 
and quality (stability, precision, 
and overload characteristics) of the 
capacitors and resistors used. 

Counted in with noise are cross- 
talk between stereo channels and in- 
adequate signal separation between 
adjacent tape tracks. To hold cross- 
talk to a minimum requires that a 

stereo head be suitably constructed 
to provide good isolation between its 
two sections, and that the tape am- 
plifiers for the two channels be prop- 
erly laid out to prevent the signal in 
one amplifier from leaking to the 
other. Good adjacent track separa- 
tion requires that the tape heads be 
precisely constructed and positioned. 

Before leaving the subject of noise, 
it is important to note indications 
that the Dolby Noise Reduction 
System (discussed in the March and 
April 1967 issues of Ammo) may be 
making its way into home tape ma- 
chines. Briefly, the system divides 
the audio range into several bands, 
emphasizes low-level signals in each 
band prior to recording, and de-em- 
phasizes these low-level signals and, 
simultaneously, noise in playback. 
Unless the original Dolby system is 
greatly simplified, incorporating it 
into a tape machine would appear to 
add an item of considerable cost. 

Frequency Response. Where fre- 
quency response is concerned, the 
chief problem seems to be that of 
preserving treble frequencies to the 
upper limit of the audible range for 
adults-about 15,000 Hz. As stated 
before, this depends in good part 
upon making the gap of the play- 
back head (not the record head) 
sufficiently narrow; the lower the 
speed, the narrower must be the gap 
to avoid an abrupt treble drop. It is 
costly to construct a head with a 
gap that is very narrow and at the 

Fig. 1-Automation has come to reel-to-reel tape recorders, including automatic thread- 
ing. Ampex, Bell & Howell, and Sony Superscope are among manufacturers offering this 

luxury. Below, is a Bell and Howell Autoload® recorder which, on pressing a lever, acti- 
vates a blower that lifts tape from the supply reel, carries it under the tape lifter, up 

toward the takeup reel, and drawn around the reel hub, whereupon the blower shuts off 
automatically. (Stop -action, strobe -light photography was used here.) 

same time very straight (for well- 
defined response) and deep (to 
withstand wear) . 

As tape speed is reduced, there are 
intensified treble losses in record- 
ing owing to magnetic phenomena. 
In part these losses can be overcome 
by reduced bias. But a reduction in 
bias means an increase in distortion 
unless recording level is lowered. A 
satisfactory lowering of recording 
level can take place only if noise is 
kept low. And keeping noise low, as 
we have already seen, is expensive. 
In sum, good treble performance at 
low speeds is not achieved through 
design and components of the gar- 
den variety. 

In reproducing bass, the playback 
head tends to exhibit "bumps" and 
a hump in response owing to the 
tendency of the head as a whole, and 
not merely its gap, to respond to long 
magnetic wavelengths (low frequen- 
cies) on the tape. These irregulari- 
ties can be minimized through opti- 
mum angle of approach of the tape 
to the head, through optimum 
"wrap" of the tape about the head, 
and through suitable adjustment of 
playback equalization circuitry. 

For the rest, flat response depends 
upon expertly designed record and 
playback equalization, and upon the 
use of precision components that 
fulfill this design. It is not sufficient 
that record -playing response be flat. 
In addition, playback response must 
be flat with respect to a standard 
test tape-in other words, playback 
response must conform to a specified 
industry characteristic to assure flat 
response when playing tapes re- 
corded on other machines (commer- 
cial tapes or otherwise) . 

To the extent that he seeks to sat- 
isfy the various requirements for 
wide, smooth frequency response, 
the tape machine manufacturer faces 
ascending costs. 

Distortion. Not only should the 
record and playback amplifiers of a 
tape recorder have inherently low 
distortion but they should be able to 
accommodate a wide range of input 
signal levels without overloading; 
that is, there should be sufficient 
"headroom" for large incoming sig- 
nals even though these are eventu- 
ally reduced to appropriate size be- 
fore reaching the record head. 
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When Stanton engineers get together, theydraw the line. 

The frequency response curve of the new Stanton 681 
Calibration Standard is virtually a straight line from 
10-20,000 Hz. 

That's a guarantee. 
In addition, channel separation must be 35 dB or 

greater at 1,000 Hz. Output must be 0.8 my/cm/sec mini- 
mum. 

If a 681 doesn't match these specifications when first 
tested, it's meticulously adjusted until it does. 

Each 681 includes hand -entered specifications that 
verify that your 681 matches the original laboratory stand- 
ard in every respect. 

Nothing less would meet the needs of the professional 
studio engineers who use Stanton cartridges as their ref- 

erence to approve test pressings. They must hear exactly 
what has been cut into the grooves. No more. No less. 

But you don't have to be a professional to hear the 
difference a Stanton 681 Calibration Standard will make, 
especially with the "Longhair" brush which provides the 
clean grooves so essential for clear reproduction. The im- 
provement in performance is immediately audible, even 
to the unpracticed ear. 

The 681 is completely new, from its slim -line config- 
uration to the incredibly low -mass moving sys- 
tem. The 681A with conical stylus is $55.00, the 
681EE with elliptical stylus, $60.00. 

For free literature, write to Stanton Mag- 
netics, Inc., Plainview, L. I.. N. Y. 



Distortion further depends on the 
quality of the tape heads, particu- 
larly the recording head, which if 
improperly constructed may over- 
load before the tape does at low fre- 
quencies. 

Thirdly, distortion depends on 
the steadiness of tape motion. Flut- 
ter (rapid variations in tape speed 
occurring from about 20 to several 
thousand times per second) modu- 
lates the audio signal, resulting in 
spurious frequencies: distortion. 
The audible effect is grainy, gritty, 
or even coarse sound in place of 
"silky smoothness." If poor design 
of the tape path, rough heads, or ex- 
cessive pressure -pad force causes the 
tape to rub across the head in the 
manner of a bow against a violin 
string, the audio signal is corre- 
spondingly modulated and distorted. 

Finally, and perhaps most impor- 
tant, distortion depends on the re- 
cording level. If the tape machine 
designer has gone to the effort and 
expense of reducing noise about as 
far as the state of the art permits, he 
can afford to let the user record at 
a moderate level-most of the time 
causing less than 1% harmonic dis- 
tortion and seldom or never causing 
more than 3% distortion. But if cor- 
ners have been cut to save money 
and the machine is therefore rela- 
tively noisy, the designer may have 
the user record at appreciably higher 
levels-often causing more than 3% 
distortion-to achieve a non -objec- 
tionable signal to noise ratio. How 
does the designer get the user to re- 
cord at one level or another? Simply 
by the way he calibrates the record- 
ing level indicator. For example, if 
he intends the user to operate at a 
high recording level to cover up 
noise, the indicator is adjusted to say 
"halt" (the magic eye will close or 
the VU meter will swing to 0 VU) 
only at a high recording level. 

Parenthetically, this brings us to 
the much disputed question of VU 
meters versus magic eyes in home 
tape recorders. I have long argued 
that for home use the "magic eye," 
though less expensive, is at least as 
good as and probably preferable to 
the VU meter if you needn't con- 
form to professional specifications. 
The "magic eye" gives a more defi- 
nite indication of excessive recording 

level. As it is an electronic device, 
it responds quickly to sound peaks. 
VU -type meters have gained popu- 
larity for two reasons: they look 
"professional," and of course, they 
are easier to integrate into transistor 
circuits than are "magic eyes," 
which are really tubes. 

It is ironical to contemplate that 
a cheap, non-standard "VU meter" 
is probably more costly than a magic 
eye. If it is truly a VU meter, meet- 
ing A.S.A. specifications as to fre- 
quency response, rapidity of re- 
sponse, and ability to withstand 
overloads, the cost becomes much 
higher, even though the home user 
gains little, if anything. 

Separate Record and Playback 
Heads. Earlier we pointed out that 
separate record and playback heads 
(and with these, separate record and 
playback amplifiers) are a desirable 
though costly feature that permits 
monitoring the signal on the tape as 
it is being recorded. Probably a more 
basic reason for separate heads is 
that they permit the best overall 
performance in terms of frequency 
response, distortion, and noise. Al- 
though a single head for use in both 
recording and playback can give 
good performance, it is nevertheless 
a product of compromise. Separate 
heads permit each to be designed for 
the specific, intended purpose. For 
recording, a head should have a rela- 
tively wide gap and low impedance. 
For playback, it should have a much 
narrower gap and high impedance 
(to maximize signal output and 
therefore the signal-to-noise ratio at 
a stated distortion level) . 

Motion. We have already men- 
tioned the need for minimum wow 
and flutter to obtain maximum trans- 
parency and clarity in recording. 
This requires a well-balanced motor 
of high quality, careful design of the 
tape path, accurate machining of ro- 
tating parts, and mechanical devices 
to filter out deviations from constant 
speed (such as a heavy flywheel) . 

Good motion further denotes accu- 
rate speed, constant speed from be- 
ginning to end of a reel, and facile 
transition from one operating mode 
to another (for example, from "nor- 
mal forward" to "fast reverse") 
without spilling or breaking tape. 
Good motion increases cost. 

Reliability 

Though a tape machine initially 
meets all its specifications, it still 
must stand the test of time. Reason- 
ably long, uninterrupted periods of 
correct operation are obviously im- 
portant. This too can be built into 
a machine, but again as additional 
cost. 

To give a simplified idea of how 
this works, assume that a tape ma- 
chine consists of 200 parts, that mal- 
function of any part will disable the 
machine, and that each part has 
0.001 chance of going bad within a 
year. Then, based on probability 
theory, the machine has about 18% 
chance of breaking down within a 
year. The manufacturer may feel 
this is good enough in view of the 
low price he is charging for his ma- 
chine. Another manufacturer, how- 
ever, may seek to offer much greater 
reliability, though at a higher price, 
by using more expensive parts (such 
as resistors of higher wattage rating 
and capacitors of higher voltage rat- 
ing) having only 0.001 chance of 
failure within a year. 

Reliability is not only a matter of 
good parts, but also of good design 
and proper assembly. The extra en- 
gineering hours that a manufacturer 
may devote to designing, testing, 
and redesigning a machine to make 
it failure -resistant must be reflected 
in higher cost. To prolong head life, 
for example, he may abandon pres- 
sure pads and switch to a more ex- 
pensive system of tape guides and 
tape tension to maintain intimate 
tape -to -head contact (essential for 
good treble response) . When a ma- 
chine must be extra rugged to with- 
stand all day, day -in, day -out use, 
he may go to three motors instead 
of one. To make sure that his prod- 
uct meets specifications and keeps 
meeting them, he may institute an 
extra -tight system of quality control 
over incoming parts and outgoing 
final product. A conscientious job of 
testing a complex tape recorder and 
putting it through its many paces 
takes time and money. 

So when you wonder why tape re- 
corder "A" cost more than tape 
recorder "B," though they appear to 
be identical, consider the foregoing 
factors. Æ 
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Build a world of your own on 

"Scotch" Brand Dynarange®Tape. 

Great moments in music ... happy times at 
home and away-capture whatever sound 
you want to save on "Scotch" Brand 
"Dynarange" Recording Tape. "Dynarange" 
delivers true, clear, faithful reproduction 
across the entire sound range. Makes all 
music come clearer . .. cuts background 
noise ... gives you fidelity you didn't know 
your recorder had. 

And "Dynarange" saves you money, too! 
Delivers the same full fidelity at a slow 3% 

Scotch 
MAGNETIC TARE 

201 
ovNAF±ANCsí SERIF.ß 

speed that you ordinarily expect only at 71/2 
ips. The result: You record twice the music 
per foot ... use half as much tape ... save 
25% or more in tape costs! Lifetime silicone 
lubrication protects against head wear, as- 
sures smooth tape travel and extends tape 
life. Isn't it time you built your own private 
world of sound on "Scotch" Brand "Dyna- 
range" Recording Tape? 

magnetic Products Division 3 COIOPANY 

SCOTCH DYNAPANGE AND THE PLAID DESIGN APE REGISTERED TRADEMARKS Or 3m CO 
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INSTALLATION 

PROFILE 
AUDIO invites you to send in photos and details on your 
hi-fi system. Payment will be made for all published material. 

Figs. 1 and 2-A variety of tape recorders and recording equipment, including a mixer 

(bottom -center) is shown here lined up on shelves. Below is an overall view of the com- 

ponent installation, a wall-to-wall fabrication. Speaker systems are located at each side 

of the open cabinet (see page 82). 

THE PRESENT HI-FI RIG of com- 
puter technician John A. Simpson, 
Atlanta, Ga., is the result of eight 
years of purchases, trades, and con- 
struction. 

An avid tape recording enthusiast 
who finds time now and then to do 
freelance recording for transfer to 

disc and tape, he owns three tape 
machines: Viking MLD 95 ESM, 
Ampex 350-2, and Sony 250-A. The 
Viking and Ampex models are two - 
track, 15 ips, 101/2 -in. reel models, 
both of which he uses for master 
copies. The little Sony is employed 
to make duplication copies at lower 

speeds. To maintain a good signal- 
to-noise ratio when erasing recorded 
material, he uses a bulk eraser rather 
than magnetic erase heads of his re- 
corders. 

As Mr. Simpson does a lot of 
"live" recording, it is not surprising 
to learn that he owns an assortment 
of microphones, including: two each 
of Syncron A-7, RCA 44-BX, Uni- 
versity 402, Beyer M60, Shure 330, 
Shure 556, Altec 682-A. 

The center console is a home -built 
mixer for tape recordists, built from 
construction plans detailed in an 
early issue of Audio ("A High -Qual- 
ity Stereophonic Mixer," Robert 
Gerbracht, Audio, March , 1962) , 

plus additions such as added inputs, 
monitor amplifier, and other desir- 
able features. Our amateur recordist 
put low-level preamplifiers on all 
eight mixing inputs (200 -ohm bal- 
anced) . In addition to these inputs, 
there are eight high-level, low -im- 
pedance inputs. Of the four low -im- 
pedance outputs, two are muted. 

A built-in 1.5 W monitor ampli- 
fier for each channel feeds head -- 
phones. Speaker muting relays are 
also built into the unit. The mixing 
circuit itself is a common -plate type. 

The unit utilizes metal -film resis- 
tors, extra -heavy-duty power supply 
with regulation circuitry, and other 
premium components, thereby con- 
tributing to dependable operation. 
As tangible proof of the soundness 
of this philosophy, the mixer has not 
exhibited any trouble during its four 
years of heavy use, except for some 
noisy vacuum tubes. (The mixer 
uses 31 tubes, excluding voltage -reg- 
ulating tubes in the power supply.) 

Other hi-fi equipment includes the 
following components: Dynakit 
Stereo 70 power amplifier, Dynakit 
PAS -3X preamplifier, Altec Lan - 

(Continued on page 82) 
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Several interesting facts about the design of the new Dual 1015: 
after you read them, you may wonder why other automatic turntables aren't made this way. 

You've probably noticed that many 
of the new automatic turntables, in several 
price ranges, offer features like anti -skating 
devices, levers for raising and lowering the 
tonearm (cueing devices), interesting motors 
of one kind or another, plus some pretty fancy 
designs for overall appearance. 

Well, the new Dual 1015 has these 
things too. Even the fancy design for overall 
appearance. 

But our features are different. Dif- 
ferent because we don't offer them just to offer 
them. They are there to perform a real func- 
tion. With precision and accuracy. 

Take our anti -skating control. 
It's there because, quite simply, our 

low -mass tonearm skates. No, that isn't some- 
thing to be ashamed of. In fact, it indicates 
bearing friction so low (less than 40 milligrams, 
always) that there's no internal resistance to 
skating. Even at 1/2 -gram. (You'll note that 
other arms offering anti -skating devices don't 
mention bearing friction. It's understandable. 
If bearing friction is high, skating never occurs 
in the first place.) 

And that's not all. 
Our anti -skating control is continu- 

ously variable and dead -accurate. It doesn't 
under -compensate or over -compensate. This 
means the stylus will track with equal force 
on both walls of the stereo groove. Also, our 
anti -skating control applies force internally, at 
the pivot, keeping the force constant through- 
out the record. You can't do this by applying 

a dead weight to the outside of the arm. 
Okay, now for our cueing control. 
The purpose of cueing is to lower a 

stylus to a predetermined spot on a record. 
Accurately and gently. If it does neither, or just 
one of these things, it's not cueing. It's simply 
doing what you could do by hand (that in- 
cludes damaging a high -compliance stylus). 

Dual's cue -control is accurate and 
gentle. Rate of descent is .5cm/second and is 
controlled by silicon damping and piston ac- 
tion (which also prevent side -thrust from anti - 
skating). And the cue -control works on auto- 
matic as well as manual start. 

Here are a few more things that 
should interest you: 

Our hi -torque motor is a constant 
speed motor. It's quieter and more powerful 
than a synchronous motor, and turns the rec- 
ord accurately. Not just itself. (It maintains 
record speed within 0.1% even if voltage varies 
-*--10%.) Our counterbalance has practically 
no overhang (for compactness), and locks in 
position to prevent accidental shifting. 

By the way, about that fancy de- 
sign for overall appearance: 

We know that a lot of you wouldn't 
even consider a top, precision product if it 
didn't look good. 

With all that precision, and a price 
of only $89.50, the Dual 1015 gets better look- 
ing all the time. 

United Audio Products, Inc., 535 
Madison Ave., New York, N.Y. 10022. Dual 1015 



TAPE RECORDER DIRECTORY 

Product specifications and photographs presented here 
represent an expanded, updated version of the tape recorder 
product preview which appeared in the August 1967 issue of 
AUDIO Magazine.The same tabular format is used to simplify 
comparison of specifications. All specifications have been 
supplied by respective manufacturers. For more information, 
a circled number under a manufacturer's name directs you 
to the page on which his advertisement appears. Further in- 
formation may be obtained by writing directly to the manu- 
facturer. (A directory of manufacturers' names and addresses 
is included on page 90.) 

BSR TD1020 
Ampex 800 Series 
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ALLIED TD 1% 2 4 1 4-p - Belt Belt 7 0.15 0.25 99.7 90 No 2 10k 600 No 2 VU Yes 15V,, 24 129.95 Headphone output 

RADIO 1030 3% Meter 13 w/vol. control. 
7% 7 

TR 1% 2 4 1 4-p - Belt Belt 7 0.15 0.25 99.7 90 Yes 2 10k 600 No 2 VU Yes 15% 36 169.95 Speakers Detach. 
1040 3% Meter 17 

7% 7 

AMPEX 800 1'/, 2 4 1 Induc. - Belt Belt 7 0.15 0.2 99 160 861 3 280k 220k No Dual Yes 19 33 289.95 Deck only for 

3% Yes VU 13% $199.50 
7% Meter 7% 

1100 1%, 3 4 1 Hys. - Belt Belt 7 0.15 0.2 99 160 1161 3 260k 220k No Dual Yes 19 33 389.95 Auto. Reverse. also 

3% Sync. Yes VU 13'/, avail. in deck only. 
7% Meter 7', Spkrs. detach. 

2100 1'/ 4 4 1 Hys. - Belt Belt 7 0.08 0.15 99 130 2160 2 110k 200k Yes Dual Yes 18% 33 599.95 Auto. Reverse. 

3% Sync. Yes min. VU 13% Reverse Record. 
7% Meter 7% 

AG- 3% 3 4 3 Hys. - Belt Belt 7 0.18 0.25 99.75 Yes - - bal/ No Dual - 20 42 1202. Professional 
500 7% 2 Sync. at Un- VU 14 Recorders. 

15 15 bal. 9 

7`/, Brdg. 

BELL 8 2291 ",6 - 4 1 4-p - Idler Idler 7 .09 0.15 99.75 120 No 1.5 150k 480k Yes 2 Yes - 22 349.95 Auto. loading; auto; 

HOWELL 1% Belt Belt Meters revers., s/s; plays - 
3% records in both direc- 
7% tions.PB tone contr. 

2295 % 4 1 4-p - Idler Idler 7 .09 0.15 99.75 120 Yes 1.5 150k 480k Yes 2 Yes 15% 25 399.95 Same as above. but 

I% Belt Belt Meters 13 : Inds. stereo pwr. 

3% 8% ampl; 8.4 w./chan., 
7% 50-15,000 Hz. 

2297 "46 4 1 4-p - Idler Idler 7 .09 0.15 99.75 120 Yes 1.5 150k 480k Yes 2 Yes - 25 449.95 Same as above, eu - 

1; Belt Belt Meters cept pwr. amp I. is 

3% 15 w/chan. 50-20,00C 

7%, Hz. 

BSR TO 1% 2 4 I Induc. - Drive Direct 7 0.15 0.25 99.8 180 No 0.6 High High No VU Yes 14% 18 129.95 S/S, Ilium. VU meter, 

4Í 1020 3% Wheel Meter LoZ 12% Pause pos. walnut 
7% 6 base. 

CONCERTONE 302- l',; 2 4 I Sync. - - - 7 0.15 0.25 . 120 No - - - No Dual Yes 14% 16 <200.00 

D 3: VU 13 

7% 4% 

700 "/6 2 2 1 4-p - Belt Idler 7 0.25 0.25 - Yes - - - No VU Yes 10'/, 12 189.95 Mono. only. 

I% Meter 11% 

33/ 5646 

7% 

727 Same 3 4 1 4-p - Belt Idler 5 0.25 0.25 - - Yes - - - No 2 VU Yes 12% 16 199.95 
Meter 18', 

55,4 

770 Same 3 4 1 4-p - Belt Idler 7 0.25 0.25 - - Yes - - - - 2 VU Yes 12% 16 239.95 a.c. or battery 
18', 
5', 
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PRICE? 
High price does not guarantee high quality. The Studio Pro 120 at $379.50** is 
equal or superior to many receivers costing up to $600. 
Here's why. 
By designing around the most advanced electronic devices commensurate with 
the state of the art such as, MOSFET front end, integrated circuits, all silicon 
transistors, encapsulated circuit breakers, 98 semi conductors, etc., we have 
built in all the quality that is possible for anyone to achieve. By developing new 
production line techniques with computer controlled material flow, we have 
been able to establish the exciting price and quality of the Studio Pro 120. 
Each Studio Pro 120 has its individual quality control program supervised by 
the most demanding engineers in the business. Each will live up to the claims 
we make. We had the specifications certified by two of the nation's leading 
independent testing firms so you can believe them implicitly.* 
Stop by your University dealer today and hear this great new pacesetter in 
the receiver world. Write desk M73. 

**Manufacturer's suggested resale price. 

11 - UNIVERSITY SOUND 
A D/ V/ S/ O N OF LTV L/ N G ALTEC. / N C. 
9500 W. Reno Oklahoma City, Oklahoma 

UNIVERSITY STUDIO PRO 120 - TH 
SOLID STAtt. rmeta REO 

ECEIVER 

NMI 
*AMPLIFIER SECTION: IHF Power Output: 120 watts total, IHF Standard at 0.8% THD, 4 ohms (60 watts per channel). RMS Power Output: 8 ohms:30 watts per channel at 0.3% THD. Frequency Response: +0, -3 dB from 10 Hz to 100 kHz. Power Bandwidth: 10 Hz to 40 kHz, IHF Stan- dard. Intermodulation Distortion: Less than 0.5% at any combination of frequencies up to rated output. Tone Control Range: ± 18 dB at 20 Hz and 20 kHz. Damping Factor: 50 to 1. Noise Level: (Below rated output) Tape monitor: -83 dB - Auxiliary: -80 dB - Phono: -60 dB - Tape Head: -63 dB. Input Sensitivity: (For rated output) Tape Monitor: 0.4 Volts-Auxiliary: 0.4 Volts-Tape Head: 1 mV at 500 Hz- Phono: 4 mV at 1 kHz. Input Impedance: Phono and Tape Head: 47,000 ohms - Tape Monitor: 250,000 ohms-Auxiliary: 10,000 ohms. Load Impedance: 4 to 16 ohms. FM TUNER SECTION: Sensitivity: 1.6µV for 20 dB of quieting, 2.3 µV for 30 dB of quieting, IHF. Frequency Response: ± 1/2 dB from 20 to 20,000 Hz. Capture Ratio: Less than 1 dB. Image Rejection: Greater than 90 dB. IF Rejection: Greater than 
90 dB. Separation: 40 dB at 1 kHz. Selectivity, Alternate Channel: 55 dB. Drift: .01%. Distortion: Less than 0.5% at 100% modulation ± 75 kHz deviation. Multiplex Switching: Fully automatic logic circuit. GENERAL: Dimensions: 41/2" H x 163r8" W x 12" D (including knobs). 
Weight: 17 lbs. Amplifier Protection: Three 1 -ampere circuit breakers. Complement: 31 Silicon & MOSFET transistors, 21 Diodes, 2 Inte- grated circuits (each containing 10 transistors, 7 diodes, 11 resistors). 

University is the proprietary trade name of University Sound © 1967 
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TAPE RECORDERS 

Concord 776-D Crown SX 824 

Dual TG 27 

Dynaco 2000 
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SPECIAL 

moo FEATURES 4a 

CONCORD 501- 1'/ 2 4 - - - Belt Direct 7 <0.17 <0.22 - - No - Lo - Yes Dual Yes 12% 1934 Under Auto shut-off. 

D 334 VU 14% 150.00 

Deck 7% Meter 434 

776-D 3% 3 4 - - - Belt Auto 7 <0.15 <0.18 - No - Lo Yes Dual Yes 20 29% Under Auto reverse. 

Deck 734 VU 1334 250.00 Auto shut-off. 
Meter 7 

727 334 2 4 - - Belt Direct 7 <0.15 <0.18 - - Yes - Lo Yes Dual Yes 13 40 Under Auto shut-off. 

7% VU 13 300.00 
Meter 20 

776 3% 3 4 - - - Belt Auto 7 <0.15 <0.18 - - Yes - Lo - Yes Dual Yes 13 40 Under Autoreverse. 
734 VU 13 350.00 Auto shut-off. 

Meter 20 

CROWN SX 734 3 4 3 Hys. Torq. Belt Direct 10% 0.09 0.18 99.8 45 No 0.4 100k 100k Yes Dual 600 19 45 995.00 Dual mic or line mix - 
724 3% Sync. VU 9 ing, 2-tr. play opt., 

Meter 15', 5" meters, sil. s/s, 
SA30.30 ampl. opt. 

SX 7% 3 4 3 Hys. Torq. Belt Direct 1034 0.09 0.18 99.8 45 No 0.4 100k 100k Yes Dual 600 19 48 1495. Pro -800 transp. w/ 
824 3% Sync. VU 9 logic -computer Oper. 

Meter 15', electr. as above; 
full remote opt. 

31 CX 7% 3 4 3 Hys. Torq. Belt Direct 10% 0.09 0.18 99.8 45 No 0.25 100k 100k Yes Dual 5000 19 50 1385. 2502 Lo -Z mics 
724 334 Sync. VU 9 opt. plug-in modules, 

1'4 Meter 1714 mixing, tone controls, 
echo prov. remote strt- 
stopand600Çl output 
opt. 

CI 15 3 4 3 Hys. Torq. Belt Direct 1034 0.09 0.18 99.8 45 No 0.08 250 100k No 4 600 19 70 3700. Studio mastering,trac- 
844 7% Sync. VU bal. 9 sync. opt.; cal. steppe 

3% Meters 24% input, output atten. ' c_ 

electronics, pro -800. 
transport. 

CX 15 3 2 3 Hys. Torq. Belt Direct 10% 0.09 0.18 99.8 45 No 0.08 250 100k Yes 2 600 19 54 2070.00 Dual Lo -Z mic in - 

822 7% Sync. VU bal. 9 puts, balanced 6000 
3% Meter 1734 line-out. New Pro -800 

deck, cue, and edit 
switch. 

DUAL TG 3% 2 4 1 In- - Belt Belt 7 <0.1 <0.1 >99 120 No 0.3 200 110k Yes VU Yes 14% - 199.50 S -W -S; S -O -S, hyper - 
27 7Y, du c. Meter 11 bolic heads. tape - 

33 2, controlled braking, 
all -silicon. 

DYNACO 2000 1% 3 4 1 Hys. - Idler Idler 7 .075 0.11 99.8 100 Yes .05 200 - Yes Dual Yes 18 38 498.00 Slide -type mixing con - 

O 3', 
7% 

Sync. Meter 143/, 

9 

trols/plug-in circuits, 
interchangeable mixinf 
inputs. 

HEATH AD- 3, 3 4 3 Hys. Cap. Belt Direct 8% 0.18 0.25 99 80 No .28 50k 50k Yes 2 Yes 17% 35 399.50 All s/s; kit version of 
16 7% Sync. Ind. VU 13% Magnecord 1020; pb/ 

Meters 8% solenoid Oper. digital 
cntr. 

KNIGHT -KIT KG 3% 3 4 2 4-p Cap. Belt F.Fwd 7 <0.2 <0.3 98 90 No 1.5 3000 5000 Yes 2 14 30 269.95 Stereo Headphone amp 
415 7% Direct VU 934 module; Viking transpc 

Rew. Meters 14% factory -assembled. 
Pulys. Electronics, Kit. 

LAFAYETTE RK- 1'/ 4 4 2 Hys. - Belt - 7 - 0.25 99 - Yes - 10k 500k - 2 VU 22 44 299.95 3 Auto. oper. modes. Ii 
960 3'4 Sync. Meters 15% Reverse. 

7% 8% 

RK- 
880 

1% 

3% 

3 4 1 Hys. 
Sync. 

- Belt - 7 0.15 0.25 98.8 - No 0.4 10k 500k - 2 VU 
Meters 

- 1134 

7 

22 249.95 Dual Ind. bias adj. tap 
eq. adjust; headphone 

734 11'4 jack, S -DS. 

RK- 1% 2 4 1 4- Belt - 7 0.15 0.03 99 - Yes 1.6 - - - 2 VU - 15'4 25 219.95 S -o -S; S -W -S; two 5 x 7 

860 3% pole Meters 7/ spkrs.direct phono. 
7'4 14 pickup. 

RK- 1% 2 4 1 4- - Belt - 7 0.2 0.3 98.6 - Yes 0.2 10k 500k 2 VU 1534 24 169.95 Two 5 -in. spkrs. S -W-5 

840 334 pole Meters 7% Direct Mag -Phono Picl 
7% 14 up; S/S. 
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MODEL CX 822 
For the studio where flexibility 

means creative productions. 

MODEL CI 844 
Four channel recorder for 

perfect mastering. 

MOST PERFECT REPRODUCTION 
Performance as yet unequalled 

Four years proven Solid 
State circuitry 

Extremely low noise electronics 
THE HALLMARK OF CROWN - 

EW 
Computer Logic Control 

Pro 800 Transport 
In the league of nimble -fingered tape -handlers there 
exists a recurrent problem. It has been demon- 
strated time and again that anyone can ruin a 

valuable tape by absentmindedly outsmarting the 
interlock system of an otherwise safe tape recorder. 

In answer to this problem and similar prob- 
lems arising in automated and remote control 
applications, the CROWN Pro 800 was designed. 
This recorder has a computer logic system using 
IC's which prohibit all such destructive operations. 

The CROWN computer stores the last command 
given it in its memory (forgetting all previous com- 
mands) and by a continuous knowledge of the 
operating state of the machine (motion and direc- 
tion), it takes all the necessary measures and 
executes the command. This is all done without 
time -wasting delay mechanisms. 

Computer logic control brings to you rapid 
error -free tape handling. It is actually 
impossible to accidentally break a tape. 
Call your CROWN dealer NOW! 

FINEST TAPE HANDLING 
Computer smooth operation 

True straight line threading 

Patented Electro -Magnetic brakes 
never need adjusting 

QUALITY CRAFTSMANSHIP THROUGHOUT 

MADE 
ONLY 

IN 
AMERICA 

lIniggreAdwriNfr 
BOX 1000, ELKHART, INDIANA 46514 PHONE (219) 523-4919 
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TAPE RECORDERS 

Norelco 350 

Magnecord 1020 Roberts 770X 

MANUFACTURER 
(Circled number 
indicates ad page) 

SPECIAL 
FEATURES 

MAGNECORD 

81 

1020 3% 

7% 

3 4 3 hys. 
sync. 

Split 
Ph. 

Belt Direct 8', 0.17 0.22 99 80 No 0.27 50k HiZ Yes 2 

VU 

Meters 

Emit. 
foil. 

1í4a 
13%, 

6% 

35 570.00 

1024 3, 
7% 

3 4 3 hys. 
sync. 

Split 
Phs. 

Belt Direct 8% 0.17 0.22 99.8 80 No 0.32 50k HiZ Yes 2 

VU 

Meters 

Emitt. 
foil. 

19 

12 

15% 

48 648.00 

1021 3% 3 1 3 hys. split Belt Direct 8% 0.17 0.22 99.8 80 Yes .038 150 HiZ Yes One 600 19 48 708.00 Mono 

7% sync. phs. VU bal. 15% 

Meter 12 

1028 7; 3 2 3 hys. split Dir. Direct 10', 0.1 - 99.8 50 No - 50k 160k No 2 Cath. 17% 47 1095. 
15 sync. phs. ect VU foil. 11'/ 

Meters 14% 

1022 7; 4 2 3 hys. Split Belt Direct 8% 0.17 0.17 99.8 80 No .038 LoZ HiZ No VU 6002 19 48 788.00 

15 4 sync Ph. Sum Sum Meters plus 15% 

Total Total 4dbm 12 

1048 3% 3 2 3 hys. Split Dir- Direct 10% .15 .25 99.8 45 No .24 HiZ HiZ No VU Un- 17% 47 1095. Balanced input and 

7; sync. Ph. ect Meters bal. 11'/,a output available 
Cath. 
foll. 

14% with accessory trans- 
formers. 

NORELCO 150 1% 2 2 1 D.C. - Belt Belt cans- 1% 0.1 - - Yes 0.2 2k 1.5 No Meter .5V 4% 3 69.50 Mono Cassette port. 

Tran. ette IPS MS) 20k S-2 2% "carry corder" incls. 
Reg. 7% spkr., dyn. mic, case. 

350 1% 2 2 1 A.C. - Belt Belt cass- 1% 0.1 - - Yes 0.25 4.5K 1M No Meter 1V 14% 8% 127.50 Auto/man. record, 

Ind. ette 18k 3% mic, spkr., A.C. 
13 8 Oper. 

420 7% 2 4 1 A.C. - Belt Belt 7 .07 .1 2 150 Yes .25 2k 500k Yes Magic iv 17% 22 199.50 Mlc, Duoplay, multi - 
3% Ind. Eye 50k 8; play, 4 Tk mono. 
1%, 13% 

450 1'/s 2 4 1 A.C. - Belt Belt cals- 1% .1 - - Yes .25 1 k 1 No Meter 1 V 12% 16% 199.50 2 Satellite spks., 
Ind. ette 1M 3% mic. A.C. Home Stereo 

8% version. 

2500 1'á 1 4 1 A.C. - Belt Belt cass- .1 .1 - - - - - - 600 8% 2% - Cassette stereo. 
Ind. ette RMS mV 2% Playback deck. 

20k 4% 

ROBERTS 1719 3% 2 4 1 4-p - Belt Idler 7 0.25 0.30- - 150 Yes 0.5 50k 1 No Dual i V. 15%x9 25 199.95 15 ips opt. no pressura 

7% 0.33 Meg. VU 5002 x14% pads, auto tape lift 

1720 3% 2 4 1 4-p - Belt Idler 7 0.25 0.30- 97 150 Yes 0.5 50k 1 No Dual I V. 15% 26 219.95 15 ips optional. 
714 0.33 Meg. VU 5002 9 

14% 

1721 3% 2 4 1 4-p - Belt Idler 7 0.25 0.30- 97 150 Yes 0.5 50k 1 No Dual I V. 15% 23 179.95 

7; 0.33 Meg. VU 5002 6% 

14% 

770X 1% 3 4 Hys. - Belt Idler 7 0.15 0.2 98 75 Yes 1.5 500k 1 No 2 VU Yes 20 48 399.95 Cross -field head. 

3% sync. Meg. Meters Lo Z 14 

7', 9 

15 
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Cross 

Over 

to 
ALL THE MUSIC 

The unique Bozak "building block" 
principle is a speaker system growth that 
helps you cross over, in easy stages, to 
truly full sound. Grow to the Concert 
Grand - the optimum in home music 
enjoyment. You can begin with as few as 
three speakers -a bass and a tweeter 
pair. Then, when you decide, add another 
bass and another tweeter pair. It's just 
like adding violins to your orchestra! Step 
three - add a midrange and a crossover 
network. You now have a truly big system. 
Improve upon it, when you want to, by 
completing the array with two more bass 
speakers, two more tweeter pairs, and a 
second midrange - fourteen speakers 
in all. This is sound quality you have to 
hear to believe! Listen to it at your 
nearest Bozak dealer's - or to other 
Bozak models. If you don't know your 
dealer's name, ask us. Then, go hear 
"ALL the music at its big sound best." 

P.O. BOX 1166 DARIEN 
CONNECTICUT 06820, 

O 
Begin with B -199A 
Bass and 
B -200Y Treble Pair 

OCD 
Add Second B -199A 
and Second B -200Y 

00 
Add B -209B Midrange 
and N -10102A. 
Crossover 

CONCERT GRAND 
CLASSIC ENCLOSURE 

00 
GO 

Add Two B-199A's, 
a Second B-2099 
and Two B-200Y's 

EXPORT: Elpa Marketing Industries, Inc., New Hyde Park, N.Y. 11040 
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TAPE RECORDERS 

Revox xx G-36 MkIll Sony TC -560D Tandberg 64X 

MANUFACTURER 
SPECIAL 

FEATURES 

'-/'f`-/-!c/ " / / "/ 
Dir- 
ect 

Direct 
/ '/ 

10% 

- 

0.1 

/ 
- 

/ / 
- 

-/ 
- 6 W 

Mono 

3 

, 
0.5 
Me g. 

- 

47k 
Adj. 

- 

Yes 2 

VU 

Meters 

Cath. 
Foll. 

- 

12% 

15, 

9% 

45 665.00 Chassis model price. 
With port. case, $679. 
Steel -rack mount avail. 
for $10. 

REVOX 

© 
G36 
Mk III 

15 

7% 

3 2 3 Hys. 
sync. 

direct 

SUPS RSCOPE 

(Sony) 

250A 7% 

3% 

2 4 1 4p 
Ind. 

- Idler Idler 7 <0.19 <0.25 No - - - No 2 

Meters 
Em 

fol 
14% 

11% 

15', 149.50 Auto shut-off auto tape 
lifter, dig. ctr. 

350 7% 

3% 

3 4 1 4p 
Ind. 

- Idler Idler 7 <0.19 <0.25 - - No - - - No 2 

Meters 
Em 

fol 
- - 199.50 As above, plus vert. 

or hot. oper. pos. With 

port. case $219.50. 

®1% 
530 7% 

3% 

- 4 1 4 p 

Ind. 
- Idler Idler 7 0.1 0.12 

0.16 
- - Yes - - - No 2 

Meters 
Em 
fol 

38 399.50 As above, plus 

20W Amp. Quadriaxial 
spkrs. 

660 7% 

3% 

4 1 Syn. - Idler Idler 7 < .06 <0.1 - Yes - - - No 2 

Meters 
- 17 

17 

10% 

55 575.00 Auto reverse, 
50 w/amp/chan. 

777 7% 

3% 

3 2 

or 

3 Syn. - Idler Dir. 7 <.06 <0.1 - No - - - Yes 2 

Meters 
- - - 695.00 2 or 4 track pb relay 

op. conts., incls. 
rem cont. 

800 7% 
3% 

1% 

2 2 1 Servo- 
Control 

- Direct Belt 5 0.1 0.15- 
0.2 

- - Yes 0.195 600 100k No VU 
Meter 

Yes 12% 
4% 

10% 

12 less 
than 
199.50 

A.C. or Battery, 
Digital counter, auto. 
rec. w/defeat. 

TC- 
100 

1% 2 2 1 D.C. - Belt Belt com- 
pact 
cass- 
ette 

0 28 - - Yes 
o 

25 100k No Meter 
ARC 

Yes 5% 

2% 

9% 

3 

14 

Oz. 

99.50 Pop-up ejector button, 
Aux. input, auto. 
rec. control. 

560 7% 

3% 

3 4 1 Servo- 
Control 

- Belt Belt 7 0.07 0.1 
0.15 

- - Yes 0.2 250 100k No 2 

VU 

Meters 

Yes 20% 

11 

17% 

52- 

14 

Oz. 

449.50 Stereo center, A.C. D, 

D.C., scrape filter, El 
auto. tape reverse. Ve 

and horiz. oper. Model 

560-D deck, $349.50 

TANDBERG 64X 3% 

7% 

1% 

4 4 1 Hys. 
sync. 

- Spd. 

Tray. 
Wheel 

Belt 7 <0.1 <0.15 99.8 120 No 1.5 5 

Meg. 

1 

Meg. 

Yes Eye Yes 
cath. 
Poll. 

15% 

11W). 
6.4. 

23 549.00 Freq. resp, «2 dB:7%, 
30.20k; 3 % 30-15k; 
1%, 40-9k. 

) 12 3% 

7% 
1;e 

2 4 1 Asyn- 
Chronus 

- Spd. 

Tran. 
Wheel 

Belt 7 <0.15 <0.2 99.8 120 Yes 0.15 200 1 

Meg. 

Yes Eye Pwr. 
Ampor 
Cath. 
Foll. 

15% 

11"4s 
5% 

23 498.00 Sound on Sound 
Fre4resp, t2 dB: 

7'4,40-1614;3%60-10 
1%, 80.5k_ 

11 3% 

7% 

1; 

4 2 

& 

1 

1 9 Volt 
DC 

Motor 

3-sp- 
Motor 

Belt 7 <0.2 <0.3 99.8 120 Yes 0.15 200 - Yes VU 
Meters 

1.5V 
600 

13 

10 

4 

7 595.00 S/N, >56 db 

Freq.resp., t2 dB: 
7%, 40.16k; 3%, 60-91 

1%, 80-5k. 

923 3% 

7% 

174 

2 2 1 Asyn. 
Chronus 

- Spd. 

Tran. 
Wheel 

Belt 7 <0.15 <0.2 99.8 120 1 1.5- 
7.5 

1 

Meg. 
0.5 
Meg. 

No Eye Pwr. 
Amp 

15 

11% 

6% 

22 287.00 S/N 5600, 
Freq.resp., «2 dB: 
7%, 30.16k; 3'¡, 40.1 
1%, 55-5k. 

TAPESONIC 70- 

TRSQ 

3% 

7% 

15 

3 4 3 Hys. 
sync. 

Cap. Dir- 
ect 

Direct 10', 0.12 0.23 99.8 45 N0 - - - Yes 4 ; VU 

Mtr.ea. 
Chan. 

Yes 
Emit. 
fol. 

19 

8% 
21 

69 
w/ 

case 

615.00 Port. case for all 
models, $34.50 extra 

70- 

TRSH 

3% 

7% 

15 

3 2 3 Hys. 
sync. 

Cap. Dir- 
ect 

Direct 10'4 0.12 0.23 99.8 45 No - - Yes 414 VU 
Mtr.ea. 
Chan. 

Yes 
Emit. 
fol. 

19 

8% 

21 

69 
w/ 
case 

615.00 Port. case for all 
models, $34.50 extr 

70- 

TRH 
3% 

7', 
15 

3 2 3 Hys. 
sync. 

Cap. Dir- 
ect 

Direct 1014 0.12 0.23 99.8 45 No - - - Yes 414 

VU 

Meter 

Yes 
Emit. 
fol. 

19 

8% 

21 

69 480.00 Port. case for all 
models, $34.50 extr 

70- 

TRF 
3% 

7% 

15 

3 1 3 Hys. 
sync. 

Cap. Dir- 
ect 

Direct 1014 0.12 0.23 99.8 45 No - - - Yes 4'4 
VU 
Meter 

Yes 
Emit. 
fol. 

19 

8% 

21 

69 542.00 Port. case for all 
models, $34.50 ext, 
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WHAT A GREAT IDEA! 
At last BSR has done something to take 

the confusion out of your shopping for a 

quality automatic turntable. We've com- 
pletely pre -assembled the Total Turntable 
unit for you ... cartridge and all ... in 
these superb new BSR McDonald models. 

Each is precision engineered in Great 
Britain with features you'll find only on the 
most expensive professional equipment. 

An anti -skate control, a resiliently 
mounted coarse and fine vernier adjust- 
able counterweight, a micrometer stylus 
pressure adjustment from 0 to 6 grams, 
a cueing and pause control lever and an 
automatic locking rest to secure the tone 
arm in the "off" position. These are just 
a few of the very many features of BSR 
McDonald turntables. 

Ask your dealer to demonstrate the 
many features or send for a free detailed 
brochure and name of your nearest dealer. 

. 

BSR Mc DONALD 

PRECISION CRAFTED IN GREAT BRITAIN 
BSR (USA) LTD., BLAUVELT, N.Y. 10913 

The BSR McDonald 400/ 808 

1 

The BSP. McDonald 500A/ M44-7 

The E.SR McDonald 600/ M44 -E 

¡01M. ¡URNIADIIS 
Complete with cartridge, wood base and dust cover... ready to plug into the hi-fi system ...and play beautifully! 
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TAPE RECORDERS 

MANUFACTURER 

Viking 811 

SQ 

°' 
r e 

0 ..'i Z 
aA 

i'. PF 

41o3° 9° 

Teac A-6010 

o . 

v °i ° ° / 
SPECIAL 

FEATURES 

TEAC A- 

1200 

7% 

3% 
3 4 3 Hys. 

syn. 
2 

eddy 
cur 

- Direct 7 0.12 0.15 99.5 100 No 1.0 10k 100k Yes Dual 
Mtr. 

1.0 V 

10k 

17V, 
16'% 
11% 

46 349.50 2-spd. capstan motor; 
pushbutton oper; tape/ 
source mon. 

A- 

3010 

7% 

3% 
1 %, 

2 4 

x 

2 

3 Hys. 
syn. 

2 

eddy 

cur 

- Direct 7 0.15 0.2 99.0 90 No 0.5 10k 100k No 2 

Mtrs 
0.5 V 
50k 

17 

15% 
7% 

36 399.50 Auto reverse; tape - 
tension coot, auto shut - 
off; 8 -ohm phone mon. 

ampi, tone cont. 

A- 

1500 

7 ; 
3 G 

4 4or 
2or 
1 

3 Hys. 
syn. 

2 

eddy 
cur 

- Direct 7 0.12 0.15 99.5 100 No 1.0 10k 100k Yes Dual 
Mtr. 

1.0V 
10k 

161%, 
15% 
11% 

42 449.50 Playback auto reverse, 
2-spd. capstan mtr.push 
button oper; remote 

cont. avail. 

A- 7% 4 4or 3 Hys. 2 Direct 7 .08 0.12 99.5 90 No 0.5 10k 100k Yes 2 1.0V 20% 46 699.50 As above, plus plug-in 

6010 3 : 2or syn. eddy Mtrs 10k 17% head assy; 8 -ohm phone 

cur 6'/, mon. ampl; tape -tension 
cont. 

UHER 4400 7% 2 4 1 Sync. Belt Belt 5 .10 .12 99.0 120 Yes 0.1 2000 4700 No VU Emit. 11 8 450.60 Professional Quality. 

3% D.C. to or Meter Full. 9 Batt.Oper. 

1% Motor Fly- 1 3% 

' 16 wheel Meg. 

7000 7% 2 4 1 Sync. - Idler Belt 7 .08 .10 99.0 120 No 0.35 2000 4700 No VU Emit. 15 15 149.50 40-18000 Hz 

Deck 3; Type or Meter Fol. 14 ±2.5 db 

1 7 (7% ips) 
Meg. 

9000L 7% 3 4 1 Hyst. Idler Belt 7 .06 .08 99.5 120 No 0.15 5000 4700 No VU Emit. 15 23 400.00 20-20000 Hz 

3% Sync. or Meter Fol. 14 ±2 db 

- 1 7 (7 , ¡Ps) 

Meg. 

1000 7% 4 1 1 Sync. Belt Belt 5 .10 .12 99. 120 Yes 0.2 8000 4700 No VU Emit. 11 7% 695.00 Mono portable for 

report DC. to or Meter Fol. 9 lip sync. recording 

Pilot Motor Fly- 
wheel 

1 

Meg. 

120k 

3% 

VIKING 423 1% 2 4 3 Ind. Ind. Belt Direct 7 0.2 - 99.5 70 No `550 Med. No Dual Emit. 12% 29 249.00 Remote Pause opt. 

3% Meter Fol. 8% 

7% 15% 

433 1%, 3 4 3 Ind. Ind. Belt Direct 7 0.2 - 99.5 70 No 550 HIZ 120k Yes Dual Emit. 12% 31 369.95 Remote Pause opt. 

3% Meter Fol. 8% 

69 7% 15% 

88 3% 3 2 2 Ind. Ind. Belt Direct 7 0.2 - 99.5 90 No 1 HiZ 100k No Dual HiZ 13 22 339.95 

7% & & Meter 13 

4 Puck 6% 

880 3% 3 2 2 Ind. Ind. Belt Direct 7 0.2 - 99.5 90 Yes 1 HiZ 100k No Dual HiZ 19'/, 44 439.95 

7% & & Meter 9% 

4 Puck 21% 

807 3% 1 2 2 Ind. Ind. Belt Dir ect 7 0.2 99.5 90 No None None None No None None 6% 15 124.95 Playback only. 

7% 
& & 10 Half or quarter track. 

4 Puck 13% 

811 3% 1 8 1 Ind. - Belt - `Cart- 
ridge 

- 0.3 - - No - - - - - .75V 
LoZ 

- - 99.95 40-15000 Hz. Auto. 
track select and 
indic. 

811W 3% 1 8 1 Ind. - Belt - Cart- 
ridge 

- 0.3 - - Yes - - - - .75V 
LoZ 
and 
10W 

IHF 

- - 149.95 4i0-15,000 Hz. Two 
spkrs., Headphone 

jack, auto. track 
select. & Indic. tone 
vol. Bal. controls 
wal. case. Port. 
model avail. 

WOLLENSAK 5800 1% 2 4 1 - - - - 7 <0.25 <0.3 - Yes - - - No VU 63 45 299.95 AM/FM. Tuner. Opt. 

(3M Co.) 3% Meter 9 

11 

5750 1% 2 4 t - - - 7 <0.25 <0.3 - - Yes - - - No VU - 42 28% 249.95 Wood trim. 
3% Meter 10 

7% 10 

5740 1% 2 4 1 - - - - 7 <0.25 <0.3 - - Yes - - - No VU - 42 27', 229.95 Vinyl trim. 
3% Meter 10 

7%, 
10 

4200 1'/, 2 2 1 - - - - - <0.25 <0.3 - Yes - - - No VU - 4% 4 74.95 Mono. cassette 

3% Meter 2% recorder 

7% 7', 
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AN ASTOUNDING NEW 

AUDIO NOISE REDUCTION 

SYSTEM WHICH IS 

MAKING BACKGROUND NOISE 

YESTERDAY'S PROBLEM. 

The Dolby system gives 

A 10dB increase in 

usable dynamic range 
A 10dB hiss reduction 
A 10dB print -through and 

cross -talk reduction 
A 10dB hum reduction 

PLUS generally cleaner, more 
transparent recordings-with 
unaltered frequency response 
and signal dynamics. 
In only 12 months the Dolby S/N Stretcher system 
has created such an impact on recording engi- 
neers that already over 25 major European and U.S. 
broadcasting, film, and recording companies are 
using itfor master recording, dubbing, transferring 
to disc, landline and microwave link transmission, 
and the production of motion picture and video 
tape sound tracks. 
The basic principle of the system is simple. Low- 
level signals are amplified in four independent 
frequency bands during recording and attenuated 
in a complementary way during playback-record- 
ing noises being reduced in the process. High- 
level signals are unaffected by this procedure (no 
distortion or overshooting), and the symmetrical 
design of the circuitry ensures that the signal 
is restored exactly in all details-high-level and 
low-level, amplitudes and phases. The result is a 
noise reduction system with ideal characteristics 
-perfectsignal handling capability which can pass 
any line -in, line-out A -B test, and a genuine 10dB 
noise reduction. 
In short, the Dolby system offers an entirely new 
area of sound for the recording engineer. Get to 
know more about it fast by writing directly to Dolby 
Laboratories or contacting your nearest agent. 

DOLBY LABORATORIES 
590 Wandsworth Road London, S.W.8 England 
Telephone: 01-622 0949 Cables: Dolbylabs London 

Europe and the Middle East: Impetus SA, 2 Via Berna, Lugano, 
Switzerland. Australia: General Electronic Services Pty. Ltd., 5 Ridge 
Street, North Sydney. Japan: Sakata Shokai Ltd., No. 10, 2-Chome, 
Kandakaji-Cho, Chiyoda-Ku, Tokyo. 



SOUND AND SIGHT 

We witnessed a number of refine- 
ments and developments this year in 
video recorders and magnetic tape, 
many of which have yet to reach com- 
mercial fruition. 

DuPont, in mid. -1967, for example, 
announced it will manufacture and 
market magnetic recording tapes. 
Called "Crolyn," the magnetic tapes 
incorporate chromium dioxide instead 
of iron oxide as the magnetic medium. 
The new tape is said to accept more 
information per inch, recording and 
reproducing high -frequency signals 
with greater fidelity than present 
gamma iron oxide tapes. The tape, 

Fig. 1-Video tape recorded and played 
back at half speed (33/4 ips) as it goes over 
splice between iron oxide tape (top) and 
"Crolyn" tape (bottom). 

which will have a premium price, is 
designed for use in video, instrumenta- 
tion, and computer applications. 

"Crolyn's" audio potential has not 
yet been assessed. A possible draw- 
back in the audio area is that greater 
performance benefits are usually ob- 
tained on recording equipment 
adapted for use with the new tapes, 
though it can be used interchangeably 
with iron oxide tape in many applica- 
tions. 

Video tape recorded and played 
back at half speed (3% ips) as it went 
over a splice between iron oxide tape 
(top) and "Crolyn" magnetic tape 
(bottom) is shown in Fig. 1. 

CBS Laboratories recently an- 
nounced development of an electronic 
video recording system (called 
"EVR") which combines optics and 
physics. Video and audio information 
is contained in cartridges, each one 
holding one hour of black and white 
program material or a half-hour of 
color program material. An attach- 
ment has been developed to play back 
the EVR material on present TV re- 
ceivers. Aside from ease of handling 
(the EVR cartridge features automatic 
threading, with signals transferred 
through connecting wires at a TV set's 
antenna terminals), the new system 
will cost %th of the cost of broadcast 
video tape recorders, according to a 
company spokesman. 

Earlier this year, Newell Associates, 
Sunnyvale, Calif., introduced a new 
device for tape recording that the com- 
pany expects will be the basis for a 
home color TV recorder. The key to 
recording equipment is a high-speed 
transport that uses only three basis 
rotating parts. This is said to enable 
ultra -thin magnetic tape (11/4 -mil base) 
to be safely handled, as well as reduc- 
ing costs. A principal of the firm said 
that the first color TV recorders would 
probably be introduced for around 
$1250, with an expected drop to under 
$500 in a couple of years. See Fig. 2. 

The Sony Corporation of America 
introduced a miniaturized, portable 
video tape recorder in mid -year that 
weighs only 12 pounds including bat - 

Fig. 2-Single-drive motor tape transport 
developed by Newell Associates. 

rr 

Fig. 3-Sony portable video tape recorder 
and camera. 

tery and video tape. As shown in Fig. 
3, the new model DV -2400 VTR can 
be carried with a shoulder strap. It 
records black and white pictures, with 
sound, for playback on Sony's CV -2000 
series of VTRs (see specifications on 
next page). This, it uses a 20 -minute, 
%-in. tape at 71 ips. 

The video camera has a microphone 
(removable) attached to the top of it. 
A 1 -inch built-in CRT gives the oper- 
ator accurate zooming control and 
simplifies focusing. Recording level of 
both sound and picture is controlled 
automatically by an AGC circuit in the 
recorder and an ASC (automatic sen- 
sitivity control) in the video camera. 
Total price of the package, including 
the VTR unit, video camera, zoom 
lens, microphone, battery and battery 
charger is expected to be $1250. Æ 
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"MATERNITÉ" by Renoir. 
An original lithograph signed in stone. Catalog Delteil #50. From the collection of James B. Lansing Sound, Inc. 

Art as a Solid objects broken down into component 
elements of light, shade, and texture, component of 

combining to create an undistorted mosaic of perception. reality; fleeting visual impressions captured 
and recorded with uncompromising lucidity of style. 

"Impressionism" was a technique of discovery, an examination and 
portrayal of the components of perception. 

True perception of sound results from the exact portrayal of each element 
of its composition. 

The quality of sound reproduced by high fidelity equipment depends on the 
sensitivity of the loudspeakers and other component parts. Engineers and 

craftsmen at James B. Lansing Sound, Inc., have developed the world's finest 
loudspeakers and electronic components y through uncompromising dedication to the 

BL ultimate expression of sound. 

Experience total sound ... from JBL 

AUDIO DECEMBER 1967 

JBL 3249 Casitas Avenue, Los Angeles, California 90039 

Check No. 45 on Reader Service Card 45 



VIDEO RECORDERS 

Ampex VR -7000 

`Qy `arm 

F r ea 
et`' y ò ò yo eQ ti y' SPECIAL FEATURES 

MANUFACTURER e ò a y .4, ec \, e ,,,,.e* * 

AMPEX VR -6175 helical 1 9.6 1000 30-2.5 
±3 

250 90-9k 
±4db 

186* 1795.00 Includes Video recorder in walnut case, and 

TR -821 large screen TV receiver. 

VR -6000 helical 1 9.6 1000 30-2.5 
±3 

250 90-9kc 
±4db 

78* 1595.00 All recorders, both color and black and 

white, guaranteed tape -interchangeable. 

VR -7000 helical 1 9.6 1000 30/3.5 
±3 

350 50-12kc 
±4 db 

100* 3450.00 Maximum recording time, all recorders, 

one hour. 

VR -7500 helical 1 9.6 1000 Hi -Band 
30/4.2 

Lo -Band 
30/3.5 

350 50-12kc 100* 3995.00 Four -minute fast forward. 
Low -band audio, 250-5000 Hz. 

VR -7500-C helical 1 9.6 1000 Hi -Band 
30/4.2 

Lo -Band 
30/3.5 

350 50-12k 110* 5000.00 Color Recorder. 
Low -band audio, 250-5000 Hz. 

* Shipping weights 

CONCORD VTR -600 helical 1/2 12 484 30/2.5 250 80- 
10,000 

52 1150.00 Built-in head cleaning, portability. 

3M 

3D 

VTR -150 helical 1/2 71/2 180 50/2 200 50-10k 50 1495.00 Special head design incorporates 
3M -improved ferrite for long life. 

VTR 150 

MC 

- - - 200 2995.00 Same as above, but is console model , 

including camera, monitor, etc. 

mounted in movable console. 

PANASONIC NV -8000 helical 1/2 12 480 30-2 >200 80-10k 541/2 1050.00 Home type, 40 min recording time (2400 ft.); 
rewind and fast forward, 51/2 min. S/N, 
both video and audio, 40 db camera, monitor, 

other accessories available. 

NV -8100 - - - - - - - - 1100.00 Same as NV -8000 but in portable case. 

NV -204 helical 1 8.57 630 10-3 350 80-8k 
2db 

97 3750.00 Industrial model, color compatible; rewind 

and fast forward, 23/4 min. 67 min. rec. time 
(2900 ft.) S/N: video - 43 db; audio - 46 db 

Camera, tripod, remote control, etc. available. 

SC NY CV -2000 helical 1/2 712 450 - 200 80-10k 46 730.00 Light weight portable, one motor. 

CV -2000D helical 1/2 71/2 450 - 200 80-10k 42.5 695.00 Least expensive, walnut base, with same 

features as CV -2000. 

TCV-2010 helical 1/2 71/2 450 - 200 80-10k 66 995.00 Built-in Monitor, portable. Same features 

as CV -2000 

TCV-2020 helical r/2 71/2 450 - 200 80-10k 70 1150.00 Built-in Monitor, Walnut cabinet, built-in 
timer to record in your absence. Same 

features as CV -2000. 

CV -2100 helical % 71/, 450 - 7220 80-10k 46 - Light weight portable, one motor, con- 

tinuous Recording Audio after Recording 

Editing. 

CV -2200 helical % 7% 450 - 7220 80-10k 46 - Same features as CV -2100. Can make 

own duplication of tapes with two units 
adaptor. 

TCV-2110 helical % 7% 450 - 7220 80-10k 66 - Built-in Monitor, portable. Same features 
as CV -2100. 

DV -2400 helical % 7% 450 - 7220 80-10k 12 - Shoulder -held "Videocoder"; battery - 

operated; lightweight; with hand-held 

camera, VCK-2000. Completely inter- 
changeable with CV -2000 series. 
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One -finger 
exercise 
for the 

music lover 
Just a light touch and all 

the pleasures of the 
50H are yours 

udio magazine captúred the true spirit of the Elac/ 
iracord 50H in its September 1967 review." ... an 
tstanding performer... its automatic features make 
a pleasure to user What was Audio talking about? 
The 50H has four pushbuttons: a "stop" reject but- 

t i n and three operating ones, each programed for 
a other record size. The gentlest touch is all that's 

eeded to put the 50H into automatic play: single 
cords, once over or continuously, or stacks of up to 
in automatic sequence. Or you can ignore the but- 

ns, and play single records manually by simply 
lacing the arm on the record. That's how easy it is 

r. 

1 

t 

p 

to operate the 5011 and enjoy the many performance 
qualities it has to offer. 

Other features of the 50H include: Papst hysteresis 
motor; leadscrew adjustment of stylus overhang; cue- 
ing facilities; anti -skate compensation and direct - 
dialing stylus force adjustment to as low as '/2 gram. 

At $149.50 less cartridge and base, the Miracord 
50H is probably the most expensive in the field. It is 

also the finest. See it at your high fidelity dealer or 
write for descriptive literature: Benjamin Electronic 
Sound Corp., Farmingdale. Miracord New York 11735 

the light touch 



The New NAB 

Magnetic Tape Standards 
HERMAN BURSTEIN 

Recording level, flutter specifications, and 
crosstalk are examined in this final installment 

Recorded program level 

FOR TAPE MACHINES USING A VU 
meter as the recording level indica- 
tor, it is frequent practice to adjust 
the meter to produce a meter read- 
ing of 0 VU in accordance with the 
reference level on a test tape, usu- 
ally the 700 Hz tone at "operating 
level" on an Ampex test tape. The 
meter is set so that its pointer 
swings to 0 VU when a 700 Hz sig- 
nal is recorded at a level producing 
the same output in playback as does 
the Ampex test tone. 

With the appearance of the NAB 
Standard Test Tape (not available 
at this writing), it would probably 
be the practice to equate 0 VU on 
the meter with the Standard Refer- 
ence Level. 

"Recorded program material shall 
produce the same reference deflec- 
tion on a Standard Volume Indi- 
cator (ASA Standard C16.5-1961) 
as that produced by a 400 Hz sine 
wave signal recorded at the NAB 
Standard Reference Level." 

This signifies that the pointer of a 
VU meter shall swing to 0 VU at 
the Standard Reference Level. 

Flutter specifications 

NAB uses the term flutter to in- 
clude wow. 

"The unweighted flutter content 
when reproducing an essentially 
flutter -free recording of 3,000 Hz 
at any portion of the reel of tape 
in use shall not exceed the follow- 
ing.,' 

Tape Speed Flutter 
(ips) (rms) 
15 0.15% 
71/2 0.20 
3% 0.25 

To achieve uniformity among flut- 
ter measuring systems and proce- 
dures, which is rather a problem, the 
NAB standard carefully spells out 
the requirements for measurement. 

"Unweighted flutter content shall 
be measured over the frequency 
range of 0.5 Hz to 200 Hz. The 
response of the measuring system 
shall be 3 dB down at 0.5 Hz and 
200 Hz, and falling at a rate of 
at least 6 -dB -per -octave below and 
above these frequencies, respec- 
tively. At low frequencies, where, 
the meter pointer follows the wave 
form, the maximum deflection 
shall indicate the rms value. The 
indicating meter shall have the 
dynamics of the Standard Volume 
Indicator (ASA C16.5-1961), a 
full -wave rectified average mea- 
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PART 6 (CONCLUSION) 

surement law, and shall be cali- 
brated to read the rms value of a 
sinusoidal frequency variation.... 
The meter shall be read for ran- 
dom periods throughout the length 
of the tape, noting the average of 
the peak readings, but excluding 
random peaks which do not recur 
more than three times in any 10 - 
second period." 

The NAB standard also provides 
for weighted flutter measurements 
that correspond to the characteris- 
tics of the average ear. The weight- 
ing curve is shown in Fig. 1. A spe- 
cific network is not suggested by 
NAB but is left to the manufacturer 
of the measuring system, or else to 
the user. 

Fig. 1 -NAB weighting curve for weighted flutter measurements. 
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Disney's 
Magic World of Sound... 

from Altec. 

The magic that is Disney is not just a pat formula. It is a 

form of perfectionism that pervades everything which 
carries the Disney name, Certainly, there's a Disney 
look, But just as certainly there's a Disney sound. And 
that's where we come in. 

For example, the new control console at the Disney 
Studio's orchestra stage is made up of 29 Altec slide - 
wire attenuators, 7 rotaries, and one 4 -gang master. 
The works are powered by rack -mounted banks of 
Altec amplifiers. Monitoring in the control room is 

done in a big way-with three giant Altec A4 "Voice 
of the Theatre"® systems butted together in a single 
plane of the most powerful, pure sound you can get. 

The stage itself uses three more A4's for monitoring, 
re-recording, and playback. (That's one good way to 
keep the musicians happy.) Eight caster -mounted A7 
"Voice of the Theatre® systems are mobile, may be 
moved where and as needed. 

And that's not all. On the back lot Altec PA equip- 
ment provides the paging, Dialog stages at the Studios 
also use A4's, with Altec's space -saving 844A Monitor 
Speaker Systems in the compact transfer room. The 
list could go on, but the point is made. 

So who listens when Altec Lansing sounds off at 
Disney? Everybody, that's who. And if you understand 
the remarkable expertise of Disney sound engineers, 
perhaps you should listen too. Let's hear from you. 

ALTEC LANSING, A Division of 

CSszr 7Ling Altec, Inc., Anaheim, 
California 92803 Dept. A-12 JJJIII 

ALTEC 
LANSING, 
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On a weighted basis, rms flutter 
is not to exceed 0.05% at 15 ips, 
0.07% at 71/2 ips, and 0.10% at 
3% ips. 
The 1953 NAB standard merely 

specified that "the instantaneous 
peak flutter and wow shall not ex- 
ceed 0.2% ... when recording and 
reproducing on the same equip- 
ment." There was no specification of 
the measuring system and proce- 
dure, and no provision for a weighted 
measurement. On an unweighted 
basis, at 15 ips, the 1953 and 1965 
standards are on a par inasmuch as 
0.15% rms is nearly equivalent to 
0.2% peak. 

Crosstalk 

Crosstalk concerns signal leakage 
between adjacent tape tracks. To 
measure crosstalk it is first neces- 
sary to adjust recording and play- 
back gain so that equal signals re- 
corded on adjacent tape tracks re- 
sult in equal output levels. A signal 
is then recorded on one track, and 
the output levels of that track and 
the adjacent track are measured. 
The crosstalk ratio, for the adjacent 
track, is the ratio between the two 
output measurements, expressed in 
dB. 

The NAB standard specifies that 
the crosstalk ratio for the adjacent 
track shall be at least 60 dB be- 
tween 200 and 10,000 Hz. Mea- 
surement must be made with a 
tuned voltmeter to eliminate the 
effect of noise. In making the test, 
bias is not to be applied to the 
adjacent (unrecorded) track. The 
signals are to be recorded at the 
same level as the 400 Hz tone in 
the frequency response portion of 
the NAB Standard Test Tape. 
This tone is at Standard Reference 
Level in the 15 ips Test Tape; at a 
level 10 dB lower in the 71/9 ips 
Test Tape; and at a level 15 dB 
lower in the 33/4 and 1% ips test 
tapes. 
The above specifications apply to 
two -track and four -track mono 
systems and to four -track stereo 
systems. 

Why isn't a crosstalk test spe- 
cified for two -track stereo? The 
answer is that such a test is encom- 
passed in the stereo channel sepa- 
ration test described in the next 
section. In the case of four -track 
stereo, the adjacent track does not 
correspond to the "other" channel 
(in a given direction of tape travel, 

either tracks 1 and 3 are recorded, 
or else 2 and 4). But in the case of 
two -track stereo, the tracks for the 
two channels are adjacent. There- 
fore, in measuring channel separa- 
tion, one necessarily includes cross- 
talk between tracks. 

Stereophonic channel separation 

Channel separation deals with 
leakage between channels of a stereo 
system. Largely or entirely, it in- 
volves leakage between the channel 
amplifiers and between the two sec- 
tions of a stereo head. To measure 
channel separation it is first neces- 
sary to adjust recording and play- 
back gain so that equal signals si- 
multaneously recorded through both 
channels and their corresponding 
tracks will produce equal output 
levels. A signal is fed into one chan- 
nel, and the output levels of that 
channel and of the "other" channel 
are measured. The channel separa- 
tion ratio for the "other" channel is 
the ratio between the two output 
measurements, expressed in dB. 

The NAB standard specifies that 
the channel separation test be 
made with bias applied to both 
tracks. Between 100 and 10,000 Hz, 
stereo channel separation should 
measure at least 40 dB. 
Although not explicitly stated, the 

level at which the test should be 
made is the same as used for cross- 
talk measurement. 

Special -Purpose, Limited - 
Performance Systems 

In a special, relatively brief sec- 
tion, the NAB standard sets less de- 
manding specifications for &'light- 
weight portable magnetic recorders 
... where adequate voice intelligibil- 
ity and interchangeability of re- 
corded tapes are of primary impor- 
tance ... (but which are) not suitable 
for maximum fidelity recording of 
speech or music." No mention is 
made here of 15 ips. On the other 
hand, provision is made for 17/8 ips. 
Inasmuch as we are largely con- 
cerned with high-fidelity perfor- 
mance, we shall deal very briefly 
with this section. 

Speed tolerance is ±2%, compared 
with ±0.2% for high -quality sys- 

tems. Unweighted flutter content 
may not exceed 0.5% rms, com- 
pared with a maximum of 0.15% 
to 0.25%, depending on tape speed, 
for high -quality systems. Playback 
response specifications are the 
same for all three limited purpose 
speeds: response may be +2 dB at 
any frequency, -2 dB relative to 
400 Hz at 200 and 3,000 Hz, and 
-5 dB at 100 and 5,000 Hz. Re- 
corded response may be +2 dB at 
all frequencies, -2 dB between 
200 and 5,000 Hz, and -5 dB at 
100 Hz. 
Thus on a record -playback basis, 
a limited purpose system may be 
down as much as 10 dB at 100 Hz 
and 7 dB at 5,000 Hz. While it "is 
not intended to restrict the fre- 
quency range of voice -recording 
systems which have the inherent 
capability of wide -range recording, 
without distortion, it is, however, 
often considered desirable to limit 
the extreme low -frequency re- 
sponse for improved speech intel- 
ligibility. . . Attenuation above 
5,000 Hz is recommended (in re- 
cording) to reduce the chance of 
high -frequency tape overload at 
the lower tape speeds." 
On an unweighted basis, S/N is 
specified for all three speeds as 46 
dB full -track, 43 dB two -track, and 
40 dB four -track; S/N specifica- 
tions are about 3 to 4 dB higher 
for a high -quality system. 

Standard test tapes 

The NAB standard provides for 
test tapes at speeds of 15, 71/2, 3%, 
and 1% ips. All are to be full -track 
recordings and to contain five 
parts: (1) 60 -second azimuth tone 
of 15,000 Hz at 15 and 71/2 ips, 
10,000 Hz at 3% ips, and 5,000 Hz 
at 1% ips; (2) 20 -second 400 Hz 
tone at the NAB Standard Refer- 
ence Level; (3) Another 20 -second 
400 Hz tone at the same level at 
15 ips, 10 dB lower at 71/2 ips, and 
15 dB lower at 33/4 and 1% ips; 
(4) A series of signals for testing 
frequency response. These signals 
are at the Standard Reference 
Level at 15 ips, 10 dB lower at 71/2 
ips, and 15 dB lower at 3% and 
17/8 ips. All speeds include the fol- 
lowing frequencies: 30, 50, 75, 100, 
250, 500, 750, 1,000, 2,500, and 
5,000 Hz. In addition there are fre- 
quencies of 7,500 and 10,000 Hz 
at 33/4 ips; and of 7,500, 10,000, 
12,000, and 15,000 Hz at 71/2 and 
15 ips. (5) 60 -second 1,000 Hz sig- 
nal at a level equal to the Stan- 
dard Reference Level. 

Though not examined here, the 
1965 NAB standard further contains 
annexes on methods of tape speed 
measurement, on the playback char- 
acteristics at various speeds, and on 
a Primary Calibrated Reproducing 
System for the purpose 'of calibrat- 
ing Standard Test Tapes. Æ 
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Transi4c rs in a turntable? Unusual? Not b Song engineers. In 

desioh g the TTS-3000, they discovered an ulasual use. The result: 

the cue est turntable with the most precise speed regulation of 

any eveiéble today. 

The -T5-3000 employs a servo -controlled mobr designed to operate 

at low dtages provided by a solid-state amplifier. To assure precise 

speed accuracy, the motor is coupled to a small Frequency genera- 

tor. T his generator continuously monitors the speed of the turntable. 

Any deiétion from correct speed results n er nstantaneous com- 

pensatin ; change in the operating voltage supplied by the solid-state 

ampifiat. The motor is not driven directly by:he power line voltage 

or fre q.ency and does not deperd on them in any way. The turntable 

will operate at the correct speed at eithe- s 5C or 60 Hz. 

Transis<crsare not the only thirg unusual about The TTS-3000. The 

motcr runs at 300 rpm -about 1/6th the speed of other turn -ables. 

This , estly reduces the intensity of vioration. And any vibration 

that -e reins is isolated from the turntable platter. In 

comnw1 ingonthisuniqueapproach, High F delity reported "CBS 

Labs teas showed this turntable as having the'owes( rumble figure 

yet rreesjred (-77db, CBS-RRLL Standard)". 

For e saperb playback system consider the PS -2000. It consists of 

the turntable and PUA -237 arm with Sony VT -8E moving coil car- 

tridge nounted on a handsome teak base for 5329.00. The TTS-3000 

turntable itself is $149.50. All prices suggested I st. 

No Icner is there anything unusual about a 5. -cl d -state turntable - 
exce-dt_te performance. See it at your Sony hi-fi dealer. Sony Corp- 

oratìon cf America, 47-47 Van Darn St. Long Ls and City, N.Y. 11101 

Check No. 51 on Reader Service Card 

The solid-state turntable 
(leave it to Sory to discover another ingenious use for transistors) 



ABZ's of FM 
LEONARD FELDMAN 

UNIVERSALLY -ACCEPTED STANDARDS 

OF MEASUREMENT and rating for FM 
stereo have not yet been adopted by 
the IHF or any other recognized 
group within the audio industry. 
Nevertheless, with FM stereo tuners 
and receivers well entrenched as 
part of the high fidelity scene (not to 
mention the "package" or console 
equipment which also boasts FM 
stereo) most manufacturers have in- 
dividually selected what they con- 
sider to be the defining specifications 
relating to FM stereo reception, list- 
ing listed such "specs" along with 
the more standard tuner and ampli- 
fier criteria. 

It is from these "voluntary" list- 
ings, as well as from our own experi- 
ence with the new medium, that we 
shall list what might be considered 
the minimum specifications (until a 
standard comes along) in defining 
FM stereo performance. Then, we 
shall examine methods of measure- 
ments which are proposed as stan- 
dard procedure, so that everyone's 
results will be consistent with every- 
one else's. 

Primary FM stereo specifications 

1. Rated Separation, Left and 
Right Channels. 
A. Mid -band 
B. High Frequency 
C. Low Frequency 

2. Least Usable Stereo Sensitivity 
3. Separation Stability 

4. FM Stereo Harmonic 
Distortion 

5. Sub -carrier, Sub -harmonic, and 
Harmonic Rejection 

6. SCA Rejection 
7. Stereo Indicator Sensitivity 

Rated separation 

The FCC requires that a station 
broadcasting FM stereo transmit 
left and right channels with separa- 
tion in excess of 30 dB. This corre- 
sponds to about 3% of left channel 
information getting into the right 
channel and vice versa. What's more, 
this capability must extend over the 
entire audio spectrum, from 50 Hz 
to 15,000 kHz. 

While few receivers on the market 
can duplicate such separation, it 
must be said that separation figures 
of lesser magnitude still yield a 
highly satisfactory stereo illusion. 
However, continued degrading of 
separation ultimately destroys the 
stereo effect for many people. Just 
how much separation and over what 
band of frequencies is necessary is 
still a subject of debate. To measure 
separation, however requires a qual- 
ity FM stereo signal simulator as 
well as the usual FM r.f. signal gen- 
erator used with mono FM mea- 
surements. 

Though many inexpensive "com- 
bination" pieces of equipment are 
available (combining a rudimentary 
r.f. signal, modulated by a properly - 
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Watt for Watt 
Spec for Spec 
Dollar for Dollar 
Sansui offers you more... 

POWER oE.a 
pese y 

PEAKERS 

.: MOºvÎOR REVERSE. 

Olicts#f[tP. Sterea Tctae'r Amplifier 2000 

TREBLE BALANCE 

This is the new Sansuifidelity 2000. 100 watts (IHF) of music power... 
36watts/channel RMS ...harmonic distortion of less than 0.8% at all rated outputs 
... FET Front End ...1.8µV (IHF) FM Sensitivity ... frequency response from 
15 -40,000 Hz. If you are an expert in audio equipment you will know what these 
specifications mean; if you are not, ask any sound engineer; he will tell you. He will 
also tell you that specifications alone do not make a great receiver. There is the 
perfection of every component, the most exacting quality control, the integrity 
and pride of the manufacturer, and that extra care and extra imagination that 
make a truly great product. 

Your Franchised Sansui Sound Specialist invites you to see and listen to the 
Sansuifidelity 2000. Watch the exclusive Sansui blackout dial light up when you 
listen to AM or FM broadcasting and change when you switch the selector to phono 
or tape or auxiliary; notice the ease with which the controls let you choose exactly 
the blend of music you want to suit you and your personal taste. All this and much 
more at the unbelievable price of $299.95. 

Saits-uL 
Sansui Electronics Corporation 34-43 56th Street Woodside, N.Y. 11377 Telephone 446-6300 

Sansui Electric Company, Ltd., Tokyo, Japan Electronic Distributors (Canada), British Columbia 

Check No. 53 on Reader Service Card 
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AUDIL 
GENERATOR 

FM STEREO 
COMPOSITE 

SIGNAL 
GENERATOR L,R 

FM -RE SIGNAL 
GENERATOR 

MATCHING 
NETWORK 

FM 
STEREO 
TUNER 

RF OUT UNDER TEST 

Fig. 1-Test setup for plotting FM stereo separation characteristics. 

constituted FM stereo composite 
signal), the r.f. portion is usually de- 
void of any means of accurately 
calibrating microvolt input to the 
antenna of the equipment under test. 
Since FM stereo usable sensitivity 
is our second most important speci- 
fication, this type of all -in -one equip- 
ment would not be usable for this 
purpose. 

The test set-up is illustrated in 
Fig. 1. Often, the composite FM 
stereo signal simulator will also con- 
tain several audio modulating fre- 
quencies for application to either 
left or right channel. In such cases, 
the separate audio oscillator can be 
eliminated. 

Normally, a correctly constituted 
"left -only" signal is applied to the 
external modulation terminals of the 
FM generator. Readings are taken 
from both the left and right outputs 
of the FM stereo decoder circuitry, 
at a deviation or modulation of ap- 
proximately 45 kHz. The frequency 
of the modulating left -only signal is 
varied over the usual range (50 Hz 
to 15,000 Hz) and a double plot such 
as that shown by the solid lines in 
Fig. 2 is made of the results. The 
procedure is repeated, applying a 
"right -only" signal, and the results 
are plotted on the same graph (as 
shown by the dashed lines) . The 
reader can, at a glance, determine 
separation capability from left to 
right or right to left at any fre- 
quency. Three frequencies are of in- 
terest: 1000 Hz (mid -band), 10 kHz 
(high frequency) and 100 Hz (low 
frequency) . It would be well to use 
a standard input signal (ri.) of 1000 
microvolts, since separation may of- 
ten vary with input signal strength. 
Further, the worst of the two curves, 
or that exhibiting the least separa- 
tion (be it left into right or right 
into left) , could be used in formulat- 
ing a written specification. Thus, the 
"rated" separation might be stated 

RF - 
GE NER ATOR 

SCOPE 
(OPTIONAL) 

as: 30 dB mid -band, 26 dB high -fre- 
quency, 24 dB low -frequency. 

Stereo sensitivity 

As with mono FM, a program 
whose highest level is 30 dB above 
any audible noise and distortion is 
considered marginally satisfactory. 
Unfortunately, in the case of stereo, 
it takes more r.f. microvolts of input 
signal to produce such a noise -free, 
distortion -free signal than would be 
the case in mono reception. It is for 
this reason that many converts to 
FM stereo are surprised to find that 

0 

-10 
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40 

a signal strength long deemed ade- 
quate in a given location to produce 
noise -free reception is altogether un- 
satisfactory for FM stereo. The us- 
ual remedy is the installation of an 
outdoor antenna if none has been 
used or, in extreme cases, a more 
sensitive receiver turns out to be the 
only solution. 

Least usable FM stereo sensitiv- 
ity should, essentially, be measured 
in the same manner as the equiva- 
lent mono FM spec., with one sig- 
nificant exception. The normal "left" 
or "right" outputs of a decoded 
stereo signal will contain varying 
amounts of signal frequencies at 19 
kHz, 38 kHz, and harmonics of these 
frequencies. In the normal FM sensi- 
tivity measurement procedure, these 
might show up as residual distortion 
if only a distortion analyzer is used. 
A sharp cut-off filter is therefore rec- 
ommended (featuring a cut-off fre- 
quency at 15 kHz) . The filter would 
be interposed between the output of 

Fig. 2-Typical separation curves of FM stereo circuits. 
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Fig. 3-Test setup to determine "least usable FM stereo sensitivity." 
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Acoustic Research announces a nett, speaker system. 

In 1959, our first advertisement for the AR -3 stated, "it has the 
most musically natural sound that we were able to'create in a 
speaker, without compromise." This judgment was supported by 
distinguished writers in both the musical and engineering fields. 
Hirsch -Houck Laboratories, for example, agreed that "the sounds 
produced by this speaker are probably more true to the original 
program than those of any other commercially manufactured speaker 
system we have heard." For nearly nine years the AR -3 has been 
the best speaker we could make. 

However, technical development at Acoustic Research, as at many 
companies in the high fidelity industry, is a never-ending search for 
improvement. After much effort we have found a way to better the 
performance of the AR -3. The new speaker system, the AR -3a, has 
even less distortion, more uniform dispersion of sound and still 
greater power handling capability. The improvement can be heard 
readily by most listeners; it has been brought about by the use of 
newly designed mid -range and high -frequency units, and a new 
crossover network. Only the woofer and the cabinet of the AR -3 are 
retained in the new system. The AR -3a is priced from $225 to $250, 
depending on cabinet finish, and is covered by AR's standard 
five-year speaker guarantee. 

Detailed information on conversion of an AR -3 to an AR -3a is available from 

ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridge, Mass. 02141 

Check No. 55 on Reader Service Card 
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NO RISICADC 8 DAY 
FCME DEMONSTRATION 

the set under test and the distortion 
analyzer. 

Since we wish to employ full 75 - 
kHz deviation of the main carrier to 
correspond to the monophonic test 
procedure, a "left -right" signal (plus 
the required 19 -kHz pilot signal) 
should be used to modulate the FM 
generator, rather than a "left only" 
"right only" signal, as in previous 
separation tests. Readings may 
therefore be taken at either the left - 
or right -channel outputs of the de- 
coder section. A block diagram of 
the proposed test set-up is shown in 
Fig. 3. 

Separation stability 

Optimum rated separation is de- 
pendent upon many factors, not the 
least of which is a requirement that 
the input signal be sufficient to cause 
"full limiting" of the receiver. At 
signal inputs of lesser strength, the 
amplitude of the incoming 19 -kHz 
pilot signal may be insufficient to 
cause either proper locking of the 
local 38 -kHz oscillator (restored 
carrier) or, in the absence of such 
an oscillator (as in the directly - 
amplified and doubled 19 -kHz cir- 
cuits), improper phase relationships 
between the stereo audio informa- 
tion and the reconstituted 38 -kHz 
sub -carrier. In such cases, ultimate 
separation will suffer. The purpose 
of this test, therefore, is to determine 
at what signal strength the separa- 
tion is degraded by 3 dB. 

The procedure involves a repeti- 
tion of the test setup shown in Fig. 
1. This time, signal strength is grad- 
ually reduced until separation de- 
creases (in either channel) by three 
dB. Thus, if original rated separa - 
was 30 dB at mid -band, signal 
strength is reduced until separation 
at mid -band is only 27 dB. If the 
number of microvolts being applied 
exceeds "least usable FM stereo sen- 
sitivity," then this number of micro- 
volts determines the separation sta- 
bility. The rating may be written 
thus: "Separation Stability: 10 mi- 
crovolt$ or more." 

If, on the other hand, the decrease 
in separation does not occur all the 
way down to "least usable FM 
stereo sensitivity" microvolts, then 
this specification becomes academic, 
and the rating would read: "Separa- 

tion Stability: Totally stable at all 
signal strengths." 

Harmonic distortion 
Since additional circuitry is in- 

volved in the re-creation of an iden- 
tifiable "left" and "right" signal at 
the output of an FM stereo tuner, 
there are additional sources of har- 
monic distortion. Certain character- 
istics of the composite stereo signal 
itself also render it more susceptible 
to distortion products. Thus, a new 
distortion rating is needed for this 
type of equipment. 

To impose really tight demands 
upon the circuitry, we suggest that 
the signal applied during the distor- 
tion measurement be an "L = -R" 
signal which shall modulate the FM 
generator to 90% of full deviation. 
The remaining 10% modulation 
shall, of course, be produced by the 
ever-present 19 -kHz signal. Readers 
may argue that such a signal hardly 
ever occurs under broadcast condi- 
tions, but our counterargument is 
that it may possibly occur, and since 
it constitutes the most difficult sig- 
nal to handle (from the point of view 
of distortion), why not use it-so 
long as all manufacturers use the 
very same signal. In any event, the 
rated distortion shall be the distor- 
tion read at either the left or right 
outputs, with a sharp cut-off (above 
15 kHz) filter interposed between 
the output and the distortion ana- 
lyzer. Signal strength, for the test, 
shall be a full 1000 microvolts, so 
that "noise" is not a contributing 
factor to the reading. 

Sub -carrier and harmonic 
rejection 

Left- and right -channel informa- 
tion recovery is not unlike simple 
AM detection. Much has been writ- 
ten about FM stereo demodulation, 
interpreting it as "matrix" circuitry, 
"switching" circuitry, envelope de- 
tection, and so on. (In later articles, 
we too shall attempt to describe the 
demodulating process involved in 
stripping the FM stereo composite 
signal of its left and right informa- 
tion.) 

The photo of Fig. 4, however, 
shows a composite signal just before 
demodulation. If you are at all 
familiar with AM-modulation wave - 
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THFOU IFIS GIVE YOU 
IJTFI4UJL?F. 

It seems that every time you read an ad 
someone is asking you to write in for 

product literature, spec sheets 
and what have you. 

Then you spend the next several weeks 
mulling over thousands of words, frequency 

responses, plus and minus DB's until you 
don't know elliptical from horizontal, tuner 

from amplifier and IPS from CPS. 
We, at ADC, understand and have tried to 
temper the confusion of facts with just one 

fact. Namely, to :appreciate stereo you must 
hear it under the exacting conditions 

of your home. 
The size of your listening room and its 
furnishings all play a heavy part in the 

performance and reproductive quality of 
any component. That is why we are offering 

our new top -rated musical 606-90 watt, 
solid state. FM stereo receiver for a trial 

home demonstration, 
Listen to the true harmonic quality, 

low distortion and high sensitivity. 
Test its large slantback readable FM dial. 

automatic frequency control, and automatic 
FM stereo switching. 

Notice when we say true bookshelf shallow 
depth, we mean for any shelf. 

But all this is spelled out in our literature, 
which is enclosed with our products. Then, 
at least, when you're reading you can hear 

what we're talking about. 

rDCl/FS/4 8 DAy 
1-10ME DFMONSfRAT10N. 
It's easy! Visit any of the listed 
ADC dealers and hand him this 
coupon. Take home the 606. 
For any reason whatsoever you're 
not satisfied-return it for a 
no questions asked full refund. 
Incidentally, take home a pair of 
top -rated ADC 404 speakers as 
well. After all, you can't hear 
literature. 
AUDIO DYNAMICS CORPORATION 
New Milford, Connecticut 06776 
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