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Why not let 
your audience 

hear you at your best? 
These professional products from CBS Laboratories guarantee 
it! They make transmitters behave ... beautifully. They don't 
shout. They don't whisper. And they increase effective coverage 
for you. What a market you'll reach! 

Audimax. An automatic level control years ahead of any other 
of its kind! It controls the level of program audio while maintain- 
ing original dynamic fidelity. Boosts your signal to a higher aver- 
age level. Guarantees a considerable increase in your effective 
audience coverage. 

INS 

Wide Range Program Monitor. A meter so sensitive there's no such 
thing as silence. And so easy to read - it measures program 
levels clear across a 60 decibel range on a linear scale. Monitors 
full dynamic range ... without switching scales. 

Volumax. Outmodes conventional peak limiters! Automatically con- 
trols your peak modulation level. Can double your effective listen- 
ing area. Fact is, the combination of Audimax and Volumax not 
only guarantees you a maximum increase in effective coverage .. 
it also insures a smoother, more pleasant sounding program. 

Loudness Controller. Exclusive! The only instrument that guara+ 

tees your audience's listening comfort. Automatically reduce 
excessive loudness levels. Ends listener complaints. Unconditio, 
ally guaranteed. 

PROFESSIONAL 
PRODUCTS 

LABORATORIES 
Sid ,d,C .,t,utCo +us 
A Division of Columbia Broadcasting System. Inc 
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Coming 

The function of earphones as a tool 
for critical program monitoring is the 
lead in to an article by Howard Souther. 
In it he will describe a new electrostatic 
phone that expands the capabilities of 
earphone monitoring. In part 1 to ap- 
pear next month he will cover the limi- 
tations of present monitoring systems 
and the advantages to be offered by 
earphones. 

Sidney L. Silver has written an in- 
depth treatment of microphones for 
stereophonic recording. The correct mics 
for the job, and the correct placement 
for the size of the talent will be dis- 
cussed. 

Techniques for the Synthesis of Elec- 
tronic Music is the title of a work by 
Robert Ehle. This is a pedagogic piece 
that outlines the sources and methods 
for the creation of music tones elec- 
tronically. 

And there will be our regular colum- 
nists, George Alexandrovich, Norman 
H. Crowhurst, and Martin Dickstein. 
Coming in db, The Sound Engineering 
Magazine. 

0 
THE SOUND ENGINEERING MAGAZINE 

About 
the '- 

Covcr 

The abstract schematic on our cover 
is detailed iu full on page 22 in the 
article by Ronald Pesha. Can you figure 
out what it is? 
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One of a series of brief discussions 
by Electro -Voice engineers 

THE 

HEATED 

COIL 
JOHN R. GILLIOM 
Chief Engineer, 
Loudspeakers 

In mane ways, the Electro-Voice Model 30W is 
an impressive loudspeaker. Its size alone sets it 
apart: 30" in diameter and over 13" deep. The 
30W weighs 34 lbs., and employs 9 lbs. 4 oz. of 
ceramic magnet. 
While the 30W was originally intended for high 
fidelity music reproduction, its unusual bass ca- 
pability has earned it a place in other applica- 
tions. It is used by major pipe organ constructors 
as an electronic substitute for bulky and expen- 
sive 32' pipes needed for the lowest range of the 
pipe organ. In addition it is used extensively 
as a bass speaker in non -pipe organs. 
Recently the popular music field has taken note 
of the unusual sonic characteristics of the 30W. 
Its extreme low range and high efficiency is of 
interest to musicians seeking new sounds and 
higher volume levels. In addition they arc at- 
tracted by the high power handling capacity of 
the 30W. Nominal peak power rating is 240 
watts, and 70 watts continuous sine wave. 
This high power handling capacity results from 
the achievement of several design goals. These 
include: high mechanical strength of moving 
parts, the reduction of excessive localized 
stresses, and the control of heat generated as 
a by- product of the conversion of electrical 
energy into cone movement. 
The 30W has several natural advantages that 
help to improve heat dissipation at high power 
levels. It uses a massive magnetic structure total- 
ling 23 pounds. This conducts away much of the 
heat generated in the voice coil gap. In addition, 
the voice coil itself weighs 20 grams, and this 
relatively massive edgewise-wound copper coil 
can absorb more heat than smaller coils. The coil 
is mounted to a 2 -ply fiberglass form, impreg- 
nated with high -temperature polyester to further 
reduce the effects of high heat. 
It might be pointed out that air convection cool- 
ing is of little consequence as relative air motion 
is slight in a well- designed speaker structure. In 
experiments with extremely high power, tem- 
peratures as high as 3005F have been measured 
in the gap of speakers that successfully survived 
the tests. In one test, however, a 30W literally 
burst into flames at the end of a popular music 
concert. Its failure was understandable since the 
guitar amplifier driving the speaker was provid- 
ing as much as 300 watts of continuous sine wave 
power. Temperature in the gap was estimated at 
600 °F, the flash point for the materials involved! 
Although study of methods to raise the tempera- 
ture limit for high power speakers is continuing, 
there is a practical limit to advances in this direc- 
tion. As temperature rises, speaker efficiency 
drops. This is a direct result of higher magnet 
temperature as well as increased resistance in the 
voice coil wire. The resultant lower efficiency en- 
courages the use of multiple drivers in order to 
maintain effective use of amplifier power. Never- 
theless, better thermal stability will result in 
greater reliability when high power operation 
is attempted. 

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

ELECTRO- VOICE, INC., Dept. 193BD 
686 Cecil St., Buchanan, Michigan 49107 

gkereS7.CZ 
A SUBSIDIARY OF GULTON INDUSTRIES. INS. 

Circle 31 on Reader Service Card 

Lottors 

The Editor: 
I would like to comment on your New 
PRODUCTS AND SERVICES release On 
page 29 of the October issue, involving 
the W.H.M. flutter meter. 

It is always regrettable that years of 
effort which go into the establishment 
of standards both domestic and inter- 
national are as lightly brushed aside as 
in the case of the casual sentence: ". . 

conforms in all important respects with 
the generally accepted standards." 

It so happens that the instrument 
described in no way meets either the 
USASI, EIA, or NAB standards used 
in this country, or the CCIR and IEC 
and DIN standards used abroad. At 
this writing, the United States is about 
to propose a change in the flutter meas- 
urement standard to conform to the 
international standard -a far reaching 
step destined to make future flutter 
specifying throughout the world uni- 
form. Flutter measured using the 
W.H.M. meter is useless for purposes 
of comparison to other equipment. 

Stephen F. Temmer 
President 
Gotham Audio Corp. 

Mr. Colin Hammond is president of the 
Revox Corporation, distributors of the 
W.H.M. flutter meter. His response 
follows: 

The W.H.M. meter is designed around 
a standard common in Britain and quite 
similar to the NAB standard. Our pur- 
pose in distributing this meter is to 
provide the service trade with a quality 
low -cost measurement device that would 
give accurate relative measurements of 
a system's flutter and wow. Thus, the 
technician would be able to directly 
observe both cause and service effect 
of flutter -causing difficulties on a ma- 
chine. The W.H.M. provides this: it 
will not provide indications that can be 
directly related to other standards. But 
the results will be close enough so that 
the technician will be able to determine 
if the instrument under test substantial- 
ly conforms with its specifications. Re- 
member that for the most part, even 
with professional equipment, you are 
not told by which standard the pub- 
lished flutter specification was derived. 

C. Hammond 

Robert Bach 
PUBLISHER 

Larry Zide 
EDITOR 

Bob Laurie 
ART DIRECTOR 

Marilyn Gold 
COPY EDITOR 
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the birth of the AU 

This is a photograph taken immediately after our final test of the proto- 
type of the AR -5. The speaker system was measured while buried in a flat, 

open field, facing upward, its front baffle flush with the ground. This 
technique provides more accurate information than indoor tests, especially 
at low frequencies, where the precision of such measurements is adversely 
affected by the limited size of an anechoic chamber. 

Our standard of accuracy when measuring the AR -5 prototype was the 
sound of live music, that is, absolute accuracy of reproduction. At AR, the 
best response curve for a speaker system, like that for a microphone 
or amplifier, is the one which most closely matches the input. 

The specifications which AR advertises are obtained from production 
units, not prototypes. All AR -5 systems must match the performance of 
the prototype within close tolerances. To see that this is true, every AR -5 

is tested numerous times in ways which permit it to be compared to 
the prototype. Only in this way can we be certain of what we have made, 
and consumers certain of what they are being offered. 

AR speaker systems have uniformly received favorable reviews in publica- 
tions which carry test reports. But even more accurate and comprehensive 
tests than most of these magazines perform are made on the AR production 
line, of every AR speaker system which will go into a listener's home. 

The AR -5 is priced from $156 to $175, depending on cabinet finish. 

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

Overseas Inquiries: Write to AR International at above address 
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NEW PLUG -IN 
INPUT MODULE 

FROM 

UNIVERSAL 

AUDIO 
MODEL 2100 

For complete processing 
of a low -level audio 

program signal 

8 frequencies of equalization, 2dB 
steps of boost and /or cut 

three 20dB steps of input 
attenuation 

Reverberation -send (selectable 

before and after) 

Straight -line mixer attenuator 

Overload indicator light 

May be used alone as a 

+18dBm (max.) output amplifier 

Size: 21Wx 18" Lx 71/2 " Deep 

Write for complete specifications. 

PRODUCTS OF 7,rW, 

11922 VALERIO STREL 
NO. HOLLYWOOD, CALIF. 91605 

TEL. (213) 764 -1500 

77 UNITED RECORDING ELECTRONICS INDUSTRIES 
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The Aucio 
E nginoo«s I lancbook 

GEORGE ALEXANDROVICH 

POWER SUPPLIES 

The power supply is one of the most 
neglected parts of the audio system 
affecting performance. The best low - 
noise amplifiers will not function as 
specified if the power supply is not 
delivering well -regulated and well -fil- 
tered d.c. 

How does the power supply affect the 
performance of an amplifier? Most of 
today's amplifiers use class AB circuits. 
Without signal they draw little current; 
however, as the signal increases so does 
the current consumption. It is general 
practice to provide sufficient decoupling 
at each amplifier to isolate these fast 
current fluctuations from feeding to the 
common power- supply bus. It is im- 
possible to provide 100 -per cent brute - 
force isolation between amplifiers; as a 
result there sometimes is motorboating. 

How many audio engineers have 
stopped and wondered about what 
happens to the s/n of the system if the 
power- supply ripple voltage is higher 
than the amplifier noise? And who can 
say how much distortion an amplifier 
will produce at full output when driven 
off a soft power supply? (This is often 
referred to as transient distortion. Soft 
is used to mean poor voltage regulation 
or voltage sensitive to current demands.) 

Some may think that substituting a 
battery supply will solve all the prob- 
lems. Not so. A battery supply will 
eliminate ripple to be sure, but the 
chances are that you have increased 
the power- supply impedance without 
the benefits of voltage regulation or 
remote sensing -not to mention voltage 
adjustment. 

Solid -state technology has required a 
considerable upgrading of power- supply 
performance. What was previously ac- 
complished with a few 'lytics will not 
work with current -hungry transistors. 
The result has been a special breed of 

low -voltage, high -current supplies. A 
variety of circuits have been tried, 
ranging from the simplest to highly 
complex transistor -resistor -diode com- 
binations. 

The simplest is the brute -force type. 
It consists of a low- voltage source 
(transformer or generator), a rectifier 
section, and smoothing network (r.c. 
decoupling filters). Brute -force supplies 
are both economical and reliable. Most 
of the time they are impervious to 
shorts and overloads. But they don't 
work well with class B circuits, offering 
poor regulation; they're applicable only 
to class A circuits with small current 
requirements. 

An improvement in performance can 
be realized by the addition of a zener 
diode across the output of the brute - 
force supply. FIGURE 1 shows a typical 
brute -force supply. Proper design re- 
quires that we first know the voltage 
and current we need to draw from the 
circuit. The rectifier section should 
have the capability of delivering enough 
voltage to compensate for the drop 
across filter resistor R when maximum 
load is applied. 

Old reliable Ohm's law calculates Vas 
voltage drop: 

FUSE 

117 VAC 

o-0 

ON -OFF 

Vz 

Figure 1. A brute -force power supply. 
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this is 

the world's 

most popular 

headphone 

Koss pro -4A 

stereophones 

this is the world's 

finest headphone 

Noss esp -6 

electrostatic 

stereophones 

Since 1962, the famous Koss PRO -4A has been the most 
popular stereo headphone in the world. It still is! It has 
also been the finest. The PRO -4A became the most pop- 
ular because it was the finest. But excellent though the 
PRO -4A is, Koss engineers have gone it one better. Now 
it ml,st bow to the superb ... a professional headphone 
emrloying electrostatic reproduction elements previ- 
oJs y useable only in very large, high -priced speaker 
sys _ms like the Koss -Acoustech X system. Because of 
this technological breakthrough, the ESP -6 reproduces 
9 of a possible 10 octaves the human ear can hear. 

What about the PRO -4A? Well, it's almost humorous 
to think of it as "second best ". It's still the same precise, 
exciting sound. Still the same durable quality. Were it 
not for such a dramatic development as Electrostatic 
Stereophones, it would still be well ahead of the pack! 

'Patents applied for 

HUAI I I IIILI I I1 

model esp -6 
electrostatic 
stereo phones 
$95.00 
complete with lilted. 
portable carrying case 
and individually 
measured response curve. 

model pro -4A 
stereophones 
$50.00 
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KOSS 
KOSS ELECTRONICS INC. 
2227 N. 31st Street Milwaukee, Wis. 53208 

Export: Noss Electronics S.r.l. ,PO 

Via Bellini 7, 20054 /Nova Milanese, Italia 

Export Cable: Stercolone tn 
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STEP UP 

...to the finest stereo cartridge in the world! 

Orr 
If you're settling for less than an 
Ortofon, you're making do with less 
than the best! 
The SL -15T - for the better automatic 
turntable. $75.00 
The S -15 - for the transcription turn- 
table. $80.00 

Endorsed by Elpa because it successfully meets the stringent stand- 
ards of performance Elpa demands. Write for full details on The 
Complete Ortofon line of Cartridges and Tone Arms. 
Elpa Marketing Industries, Inc., New Hyde Park, N. Y. 11040 

Circle 29 on Reader Service Card 

infonics'M$8,985 duplicators 

make 7,000 cassettes per day! 

infonics'$9,800 duplicators 

make 4,000 8 -track cartridges! 

12,000 Hz professional quality. 

infonics, inc. 

WORLD'S LEADING MANUFACTURER OF TAPE DUPLICATORS 

Dept. DB, 11650 W. Olympic Boulevard, Los Angeles, California 90064 
Phone (213) 477 -1561 Cable address: Infonics 

Circle 28 on Reader Service Card 

Vr -Vz - I, Vr -V:= 
I X R = voltage drop 

\ \'hen a zener is used across the out- 
put, it maintains constant output volt- 
age by drawing unused current supplied 
by the circuit. When maximum load is 
applied the zener should draw only 
enough current to maintain regulation 
(normally several mA is sufficient). 
However, if there is no load, the zener 
draws all the current from the supply. 
The power dissipated by the zener is 
the voltage limes current. 

Let's assume that the voltage across 
the zener is 24 V d.c. and the current 
through it is 0.1 amp. Substituting the 
values into the power formula: 

Power = 24 X 0.1 = 2.4 watts. 

In selecting the proper zener for the job 
a safety factor should be added. Thus, 
in our example a 2.5 -watt minimum 
should be used. Quite aside from the 
current from the power supply that is 
directed into the load, a zener needs a 
bias current. The selection of a larger 
zener will compensate for this addition. 

It also should not he forgotten that 
the power- handling capabilities of a 
zener are temperature sensitive. In 
order to control temperature, zeners 
are normally mounted on a heat- dissi- 
pating surface such as a heat sink or 
heavy chassis. The heat dissipated by 
the zener is greatest, of course, when 
there is not load on the power supply. 

Brute -force power supplies may be 
rugged, simple, and cheap. But they 
cannot be used where low- ripple, high - 
current and remote -sensing require- 
ments exist. There are no 50- to 100 - 
watt zeners. The alternative is a tran- 
sistorized regulator circuit which will 
offer us all of the features we expect 
from a power supply. 

Transistorized regulator circuits re- 
quire less capacitance less space, and 
produce much less ripple, better regula- 
tion, short -circuit protection, remote 
sensing, voltage adjustment, and higher 
reliability. FIGURE 2 shows a typical 
circuit using three transistors, a zener 
diode and two other diodes, three 
capacitors, and a few resistors. 

Operation is as follows. The trr ns- 

former supplies 24 V a.c. to the full-IA .ve 
bridge rectifier. The output of the bri-Ige 
is approximately 44 V pulsating d.c. 
smoothed out somewhat with two 
(CO filter electrolytics. This particular 
circuit is a series regulator type with 
Q, doing all the heavy current work. 
As the current demand by the load 
increases, the power dissipated across 
Q, grows. Usually the circuit is ad- 
justed so that the IR drop produced by 
the heavy current demand is divided 
among the bridge rectifier, filter resistor 
R1, and transistor Q,. The silicon diodes 
in the bridge have a normal forward 
voltage drop of approximately 0.5 volts. 
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ADM -700S 
with linear 
attenuator 

Try this modulized 
audio input position 
on a no- obligation 
trial basis. 

We could tell you all about Audio Designs' 
quality. We'd rather have you find out for your- 
self. You can have any of our components 
(input modules, line modules, switching mod- 
ules, line amplifiers, booster amplifiers, slating 
oscillators, power supplies) for a trial period 
at absolutely no obligation. You'll be able to 
judge the performance and quality for your- 
self ... right on the job. You won't have to 
take our word for it. 

AUDIO DESIGNS' INPUT POSITIONS 
are system -engineered components integrating micro- 
phone, equalizers and line amplifiers in a single plug - 
in module. They feature combined microphone and 
line level inputs and separate high frequency, mic 

frequency and low fre- 
quency equalizers. The 

transformer output may 

be balanced if desired. 
A dual function audio 
on /off switch permits 
switching the equalizer 
section in or out of the 
circuit. Available in blue 
or black for custom 
colors) anodized finish 
with deep- engraved 
function callouts. 

ADM -700R 
with rotary 
attenuator 

ADM -700 

COMPONENTS 
& CONSOLES fer audio recording 

AUDIO 
DESIGNS 

AUDIO DESIGNS /15645 Sturgeon /Roseville (Detroit), Mich. 48066/(313) 778 -8400 
Circle 34 on Reader Service Card 
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F[EXIßIVTY 

NOW GET A 
"PRO CONSOLE" 

ON A BUDGET 

:04010. 00 

EM -1 Four Channel eight 
input Stereo Echo Mixer 

All the features you've been wait- 
ing for .... 4 line inputs, 4 mike 
inputs switch selectable ... . 

Assign any input and echo signal 
to either or both output channels 
... Stackable for additional in- 

puts or outputs .... Echo mixing 
on all input and output channels. 

FOUR CHANNELS 
OF INDEPENDENT 
SIMULTANEOUS 
EQUALIZATION 

EQ -1 

Four Channel Equalizer 

Now .... up to 15 db boost or cut 
at 20 hz and 20 khz on four chan- 
nels simultaneously. All four 
channels completely independ- 
ent. No interaction between hi 
and lo frequency controls. Plugs 
directly into EM -7. 

GATELY ELECTRONICS 
57 WEST HILLCREST AVENUE 
HAVERTOWN, PENNA. 19083 

AREA CODE 215 HI 6 -1415 

...have you checked Gately lately ? 
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co Figure 2. A transistorized regulator circuit . 

Q2 is the driver transistor that has been 
connected to Ql in a Darlington con- 
figuration. This increases the sensitivity 
of the circuit. The base of Qa is con- 
nected to the collector of Qa which in 
turn works as a sensing and regulation 
amplifier. Qa controls the base of Q2 
and consequently also controls Q,. The 
zener diode is in series with Qe, serving 
as a voltage reference. Signal derived 
from the sensing resistors Ra, Re, and 
R7 to the base of Qa is compared to the 
reference voltage. It is then applied to 
the base of Q2 as a regulating voltage. 
The zener draws little current and can 
be of % -watt rating. Current flowing 
through Qa is sufficient for the zenering 
action of Z1. Resistor R3 and capacitor 
C2 supply constant current to the 
circuit. At the same time, they are 
setting the bias for Q2. Since the base 
of Qa is connected to the slider of Ra it 
receives bias according to the voltage 
appearing between the output terminals 
of the power supply. 

Note that the ends of the Ra control 
are actually joined with the load 
terminals where they can sense voltage 
as it appears at the load. If power wires 
are long and current is high, then the 
voltage drop along the cable to the load 
will be substantial. But remote sensing 
compares voltage at the load to the 
zener voltage and, if lower than the 
value preset with Ra, changes the bias 
on Q. This, in turn, affects Q2 and 
Q,- biasing them into heavier conduc- 
tion. This also raises the voltage at the 
output terminals, thus compensating 
for cable losses. 

If you accidentally disconnect one 
of the sensing wires while the power 
supply is on, resistors Re and R7 provide 
protection against accidental voltage 
runaway. Both resistors are low enough 
in value not to affect the operating 
voltage setting, but high enough be 
high -value shunts (when sensing wires 
are connected) across these wires. This 
does not affect the process of remote 
sensing. 

If the output wires are acidentally 
shorted, the resistor in series with the 

emitter of Q, (R2) develops enough 
voltage across it to turn on the two 
diodes connected to the base of Q2. 
The diodes form current -limiting feed- 
back clamping the output voltage by 
turning off Q,. The same circuit works 
as an overload protection circuit limit- 
ing the current supplied to the load, 
should the load become excessive. 

Just as the sensing circuit detects 
voltage changes at the load (due to 
line voltage variation or changing cur- 
rent into the load), it senses ripple cur- 
rent produced by the filtering system. 
Ripple information is again applied 
and amplifier by Qa, referred to Z1, and 
applied to the base of Qa to affect Q,. 
So what we have is negative feedback 
producing regulation of the current 
being supplied with a speed that is 
sufficient to cancel all voltage fluctua- 
tions up to the megahertz range. The 
efficiency of this regulation depends on 
the gain of the sensing circuit and the 
amount of feedback it can effectively 
impose upon the regulating power 
transistor Q,. 

A variety of circuits have been de- 
signed using f.e.t.'s, opamps, and even 
Idr's. However, it is seldom that you 
can find a power supply which will do 
all the things audio circuits are hungry 
for -extremely low ripple with high 
current supply capacity. Check a power 
supply catalog. Most of the listed sup- 
plies will have ripple voltages specified 
in the region of a few millivolts. Power 
supplies for audio have to produce 
ripple of not more than 0.5 mV at full 
load. 

Some amplifiers are beginning to 
appear on the market with ripple - 
cancelling features. What we have here 
in effect are separate sensing circuits 
with each amplifier. These circuits prob- 
ably would be economical as integrated 
circuits, but I see no reason for com- 
promising on the quality of the supply 
current. 

The circuit shown in FIGURE 2 is an 
example of a simple, efficient, and 
adequate power supply for audio appli- 
cations. It is today possible to procure 

FUSE 
o u1D- 

117VAC 

o-0 

ON-OFF 

(REMOTE LOAD 

r 
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T 

a complete regulator circuit packaged 
into a TO 3 transistor can or a TO 5 

transistor shell. Only an external trans- 
former, capacitors, and the rectifier 
circuit are additionally required. The 
currents these i.c.'s can handle are still 
fairly low if they are used as they are. 
But they can be operated with an ex- 
ternal power transistor so the circuit 
can handle up to 100 amps! RCA has 
just announced a new power transistor 
capable of 300 -watt dissipation at a 
current of 100 amps -and mounted in a 
TO 3 case! It's a 2N 5578. Naturally, it 
is expected that the transistor will be 
well -mounted on a heat sink capable 
of dissipating the BTU's generated. 

I should mention another breed of 
power supply circuit that also cares 
about dissipated heat. This is the shunt 
circuit that acts pretty much as a large 
zener, regulating the output voltage 
by drawing unused current away. This 
type of circuit is useful where loads are 
heavy and not expected to be discon- 
nected. The efficiency of this circuit 
exceeds all other types. 

But we must stay with the practical. 
In audio, where hardware is becoming 
smaller and smaller, with less and less 
power consumption, we need only con- 
cern ourselves with current capacities 
of a few amps. 

Many readers do not realize that they 
can also be writers for db. We are 
always seeking good, meaningful articles 
of any length. The subject matter can 
cover almost anything of interest and 
value to audio professionals. 

Are you doing something original or 
unusual in your work? Your fellow 
audio pros might want to know about 
it. (It's easy to tell your story in db.) 

You don't have to be an experienced 
writer to be published. But you do need 
the ability to express your idea fully, 
with adequate detail and information. 
Our editors will polish the story for you. 
We suggest you first submit an outline 
so that we can work with you in the 
development of the article. 

You also don't have to be an artist, 
we'll re-do all drawings. This means we 
do need sufficient detail in your rough 
drawing or schematic so that our artists 
will understand what you want. 

It can be prestigious to be published 
and it can be profitable too. All articles 
accepted for publication are purchased. 
You won't retire on our scale, but it can 
make a nice extra sum for that special 
occasion. 

I traded my sports car 
for a new 
Ta ndberÿ 
SERIES 11 
PORTABLE /SOLID STATE 
BATTERY OPERATED/ TAPE RECORDER 

SURPASSES HIGH FIDELITY 
WITH NATURALLY CLEAR SOUND 
Designed to exacting, professional standards . . . for those who 
demand the ultimate! Engineers, radio and TV people, reporters, 
educators and businessmen and sports car enthusiasts recognize 
it as another example of Tandberg superiority. Featuring 3 sepa- 
rate heads and 3 speeds, the Model 11 accommodates 7' reels 
(with cover off) and is available in full and 1/2 track models. 
Accepts ten 1.5 volt D cell batteries and provides mixing facilities 
with separate level cortrols, automatic limiting control, built -in 
speaker and 200 ohm monitor headphone socket. Weighs just 
10 lbs. 

SPECIFICATIONS 
Frequency Response: 71/2 ips - 
30- 20,000 Hz (2-2db 4016,000 
Hz); 33/i ips - 30- 13,000 Hz 
( 2db 50-9,000 Hz); 1 7/8 ips - 
30.7,000 Hz (± 2db 60 -4,500 
Hz). Signal -to -noise Ratio: @ 71/2 
ips 61 db. Wow: 7'/2 ips better 
than .1 %; 33/4 ips better than 
.15 %; VA ips better than .35 %. 
Erase & Bias Frequency: 85.5 
KHz =2 KHz; below 5% distor- 
tion. Transistor Complement: 41 
transistors, 8 diodes, 2 zener 
diodes. $449.50 

for better, clearer, more natural sound. 

Ia110erg 
OF AMERICA, INC. 

P.O. Box 171 
8 Third Avenue, Pelham N.Y 10803 

914 PE 8 -0772 
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ALSO AVAILABLE: 

"PILOTONE" Model 11 -1P 
For Professional Sound Film 
Synchronization and Audio En- 
gineering. Rugged, climatized 
construction. Synchronizer and 
power supply optional. 

$699.00 
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Sounc 
With 

Imaccs 
MARTIN DICKSTEIN 

Among the multitude of numbers 
that boggle the mind every time a space 
shot goes off, are a few seemingly in- 
significant ones that account for some 
startling results. The contrast is quite 
interesting. 

Consider that the largest structure 
of its kind was specially built to as- 
semble the Apollo spaceship. The com- 
mand module alone weighs thirty-three 
tons, has two million working parts, 
and fifteen miles of wire. Data flowing 
into the control -center computer from 
the spacecraft comes in through track- 
ing stations around the world at the 
rate of 51,200 bits -per -second (equal 
to an encyclopedia -per- hour). Tele- 
vision pictures from Apollo 8 travelled 
more than 40,000 times the average 
distance between the local t.v. trans- 
mitter and the home set. 

As a result, it's a startling contrast 
that the camera which picked up the 
pictures from outer space for live 
presentation on earth weighs only a 
measly 4.18 lbs. while the lens weighed 
only 0.7 lbs. -thirty times lighter and 
eighty-five times smaller than a stand- 
ard black- and -white t.v. broadcast cam- 
era. This tiny unit requires only 6 watts 
of power compared to 500 watts for a 
studio camera. A camera this small was 
made possible by the use of tiny in- 
tegrated circuits, and was developed 
by RCA specially for Apollo. 

In order to permit transmission from 
over 200,000 miles on a transmitter 
capable of only 20 -watts output (com- 
pared to a 50,000 -watt average for a 
commercial station transmitting about 
5 miles), some compromises had to be 
arrived at along with changes in scan- 
ning standards. Thus, the camera band- 
width is only 500 kHz as compared to 
4.5 mHz normally used in broadcast 
t.v., a reduction of 9 to 1, necessitating 
a change in frame and line scan rates. 

The Apollo t.v. system uses a non - 
interlaced frame of 10 frames -per- 
second as compared with the 30 inter- 
laced frames -per -second of t.v. Al- 
though the image at the slower rate is 
useable, there is noticeable jumpiness 
when moving objects are viewed. The 
320 active line resolution of the Apollo 
t.v. system yields a picture of about 
220 -line resolution both horizontally 
and vertically, while broadcast t.v. 
uses 525 actual lines- resulting in 
approximately 330 -line resolution. 

When high- definition still photo- 
graphs are sent for scientific purposes 
with the Apollo t.v. system and the 
500 -kHz bandwidth, it is necessary to 
transmit at the rate of 1 frame every 
1.6 seconds with 1,280 lines -per- frame. 
RCA's scan converter, used to "trans- 
late" Apollo's signal into the proper 
rate for broadcast t. v., also has pro- 
vision to convert the scientific require- 
ments to broadcast format. 

The table is a list of the operating 
parameters for the Apollo camera: 

Bandwidth 
Frame rate /lines per frame 
Output s/n 
Camera weight 
Power consumed 
Imaging tube 
Sensitivity 

Lenses 
Controls 

Resolution 
Output voltage 
Aspect ratio 
Grey scale 
Input voltage 

Figure 1. This four -and -a -half pound tele- 
vision camera is only 1 /85th as large as 

those used in broadcast television studios. 
Such a camera -lens -viewfinder system was 
used on the Apollo 8 mission. Note in this 
official NASA photograph that the RCA 
logo has been obliterated. 

500 kHz 
10 frames per sec. /320 lines per frame 
36 db typically 
4.18 lbs. 
5.3 watts, 6.7 watts max. 
1" Vidicon 
0.1 ft.- candle highlight illumination 
minimum to 30 ft.- candles maximum. 
100mm f /4.0 (9:); 5.4mm f/2.0, 160: 
On /off switch near hand hold, 
Automatic light -control switch. 
250 t.v. lines limiting 
2 volts 
4:3, horizontal to vertical 
7 minimum 
28 volts nominal 

The camera comes with a 12 -foot 
some hand -held operating freedom. 

When transmitting its signal, the 
camera's output is fed into a premodu- 
lation processor where it is frequency 
multiplexed with voice and telemetry 
data and fed to the s -band omni -an- 
tenna for close -to-earth transmission or 
to the high -gain antenna. As insurance 
of proper operation of the Apollo t.v. 
system with such small output signal 
from the camera, it was necessary 
to use more powerful receiving antennae 
on the ground. Here we have the com- 
parison of a 30 -foot antenna for near- 
earth tracking and an 85 -foot antenna 
for distances over 10,000 miles. 

Installations of scan converters exist 
at Goldstone, Calif., Madrid, Spain, 
and a third one is going in at Merritt 
Island, Florida to supplement a previous 
system designed as a prototype. The 
scan converter operates in a manner 

power -video cable which allows for 

Figure 2. RCA engineer Richard Dunphy 
manipulates the t.v. camera inside the Apollo 
spacecraft in much the same manner the 
three astronauts did during their historic 
flight. The camera was developed by RCA's 
Astro- Electronics Division, Princeton, N. J. 
for North American Rockwell, prime Apollo 
contractor. 
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similar to an instant replay device. 
Signals from Apollo are applied to a 
t.v. display, focused on the broadcast 
vidicon camera and stored on the photo- 
conductor target of the vidicon. During 
each sixth broadcast field which corre- 
sponds to each single Apollo frame, 
the camera reads out one field of video 
signal at broadcast rates. During the 
next five broadcast fields the camera's 
scanning beam is gated off. The result 
is interrupted video of one on and five 
fields off. 

This interrupted signal is then fed 
to a magnetic -disc recorder with a disc 
12 -in. in diameter and rotating at a 
servo -controlled speed of 3600 rpm. 
The record head is one one side of the 
disc and the read head is 180 degrees 

away. The first field is recorded on the 
disc and is read out five additional 
times to fill the off period, thus con- 
verting from interrupted to continuous 
signal. A new field is then recorded. 
Signal -to-noise from pickup to display 
on a broadcast monitor is better than 
35 dB with response down less than 6 
dB at 4 mHz. 

Since the first "live" t.v. reception 
from a manned spacecraft in October of 
1968, the astronauts have learned to 
use the camera to advantage both as 
cameramen and performers. Panning 
around the inside of the craft is easy. 
Panning and tilting to get the moon 
into the center of the screen was a bit 
more complex. When the Apollo 8 trip 
took off, the schedule called for six or 

Technical details and photographs cour- 
tesy of RCA News and NASA. 

seven t.v. transmissions depending on 
the success of system operations. All 
went well and earthmen were shown 
both closeups and long shots by the 
three spacemen. The only time there 
was no direct communication between 
the control center and the spacecraft 
was during the 45 minute to an hour 
period when the ship went around to 
the hidden side of the moon. 

The accuracy of all the calculations 
for the space transmissions was com- 
parable to the earth's t.v. broadcast 
schedules and will now probably intro- 
duce the possibility of a union director 
going along with a union cameraman 
on upcoming trips. "O.K., fellas. Turn 
on the sun and cue the moon. We're on 
the air." 

and 8 TIIJtUKS... 

available TODAY 
FROM STOCK 

a t: Wiegand Audio 
LABORATORIES 

3402 WINDSOR RD. 
Wall, N. J. 07719 Phone 201- 681- 6443 
Scully Disc & Tape Recorders 
W. A. L. Custom Consoles 
Rebuilt & Variable Pitch Lathes 
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I koory anc Practic 
NORMAN H. CROWHURST 

The circuit I developed during the 
last discussion proved that a multi- 
vibrator could be frequency controlled 
by voltage, but I wasn't satisfied that 
the range of frequency was enough to 
produce a realistic siren effect, supposing 
I could get the louder and softer effects 
I needed to go with it. I needed a wider 
range of frequency. 

My first thought was to compound 
transistors in the Darlington circuit 
(FIGURE 1). I tried substituting this little 
package for each transistor in my origi- 
nal circuit, and changing the base cir- 
cuit values to be consistent with tran- 
sistors having a current gain of some- 
thing like 10,000, instead of 100. 

But I wasn't as much better off as I 

expected to be. In the circuit we dis- 
cussed last, it wasn't shortage of current 
gain alone that stopped me from getting 
all the range I wanted. It was that in 
conjunction with the thoroughness of 
saturation. And I was still up against 
the same problem. 

After some cutting and trying, I 

finished up with the arrangement of 
FIGURE 2. I used different types of 
transistor, because the 2N323 give me 
more current gain, but the 2N395 will 

sustain the reverse voltage when the 
base goes positive to make the transistor 
nonconducting. Using 330 -ohm col- 
lector resistors and 2.7k resistors in the 
collector of the 2N323s, which is also 
the base of the 2N395s, limited the 
range of current operation imposed on 
the latter, so I could use a wider range 
of control in the base of the 2N323s. 

Now I found that I could change 
frequency, using the whole voltage 
range, except possibly a fraction of a 
volt right at the bottom. Using 15k 
base resistors, with .05 mFd capacitors, 
the frequency could be varied from 
about 60 Hz up to 1,000 Hz. I didn't 
know if this was the range I wanted, 
but it could easily be changed by using 
different capacitors. 

The next step was to find a way of 
varying the amplitude, and particularly 
of cutting it off completely. I had the 
choice of varying the voltage applied 
to the multivibrator, or of modulating 
its output. Placing an electrolytic 
capacitor across the supply terminals, 
so that when I disconnected the supply 
it took a while for the voltage to die, I 
found that the multivibrator kept 
running until the volts were almost un- 

Figure 1. Compound transistors of the 
Darlington circuit. 

readable. 
So I decided to use a saturated stage 

(FIGURE 3). Here the problem is to get 
a square waveform (particularly at the 
highest frequency, where the rise curves 
off) and to saturate the square wave 
completely out for cut -off. Using a 
2N323, I found that a 3.3k in the base 
circuit, with a 1k collector resistor, 
saturated the stage so the curved top 
of the multivibrator output disappeared. 

Now applying bias through the re- 
sistor shown as 33k controlled ampli- 

330 

OS 

1 2N323 2N323 

F 2N395 2N395 - 
Figure 2. The frequency- control portion of the circuit described. 

FREQUENCY 

-12V 

MULTIVIBRATOR 

OF FIG 2 

05 

AMPLITUDE 

330 

3 3K 

1K 

2N395 

0/P 

0 

Figure 3. The amplitude control devised for the circuit of Figure 2. 
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tude, by partially saturating the 2N323 
during the part of the period when the 
2N395 from which the multivibrator 
output is taken is conducting, and thus 
its collector is at zero voltage. The value 
of 33k was the highest I could use to 
be sure of saturating the signal right 
out when its top end goes to supply 
negative. 

After playing with my two potentio- 
meters for a little, varying frequency 
and amplitude separately and together, 
and amazing myself at the versatility 
this little circuit provided, allowing 
frequency to change over about four 
octaves, and amplitude to go from 
inaudible to a full 12 -V square wave 
(the supply voltage), I set about making 
up an electronic circuit that would 
convert this to a siren sound when 
I merely pushed a button. 

I tried a few variations before I came 
up with the circuit shown complete at 
FIGURE 4. To cut some corners, I'll tell 
what each part is there for. 

To get the upward and downward 
sweep of frequency, the 100 mFd 
capacitor provides the required time 
constants. The multivibrator provides a 
load, discharging the capacitor, con- 
sisting of 2 -15k resistors in parallel, 
feeding the bases of the 2N323s in the 
multivibrator. This sets the discharge 
time constant, which controls the rate 
at which the siren frequency runs down 
when the button is released, to about 
0.75 second. 

This may seem short, but remember 
that the voltage reduces frequency from 
full value down to almost zero, so the 
run -down takes more than 2 time con- 
stants, or approaching 2 seconds, pos- 
sibly more than that -it depends what 
point you consider as "down ". 

The run -up must be quicker. The 
2.2k controls this. With the 100 mFd 
capacitor, it is about 1 /5th second, 
which sounds realistic. It runs up fast 
to begin with and then more slowly 
reaches its final pitch, quite realistically. 

To get the amplitude variation, I 
needed to make the bias point start 
from negative supply, with 33k to limit 
current in the base of the output stage, 
and then bring this effectively down to 
ground, and finally release it to go back 
to supply negative, for cut -off, when 
the button is released. I also needed to 
get a time constant in there. 

By splitting the bias resistor in two, 
15k each part, and applying the time 
constant capacitor to the mid -point, I 
can get the slowest turn-off time, di- 
rectly in that circuit, for a given ca- 
pacitor value. Using the 500 mFd -the 
value I eventually settled for -the 
turn -off time constant is 500 mFd in 
conjunction with 7.5k, the effective 
parallel value of the two 15k's. This is 
3.75 seconds. 

Now we need to change the charge on 
this 500 mFd capacitor, from 6V when 
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9 
19" 

That's the size of it. 
A complete monitor speaker system. 
Make room for Gotham's rew Model OY Integrated Monitor Speaker. 

But not too much room. It doesn't need it. The new Gotham Model OYgives 
you highest quality monitoring in a minimum of space. 

This amazingly compact system includes all the features that usually 
require much more space. It has two built-in 30 Watt silicon transistor, 
output transformer -less amplifiers so you don't need external ones; a bal- 
anced bridging input; and multiple speakers with electronic crossover. 

You can order this system in high impact grey Formica :9 Or in oiled prime 
walnut, for the boss' office! (Made in W. Germany by Klein }Hummel) , 

Write today for our 
complete 6-page brochure. AUDIO CORPORATION 

2 WEST 46 STREET, NEW YORK, N. Y.,10036 212.CO. S4111 
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the circuit is saturated to cut off the 
signal, to a point that almost grounds 
the junction of the two 15k resistors. 
And this should come up much faster, 
like a motor getting under power. 
Using 390 ohms with 500 mFd makes 
it about 1 /5th second, like the frequency 
control. 

The 2N323 with 10k and 1k in its 
base serves to switch the time constants 
for amplitude control. Without the 
operating button pressed, the 1k re- 
sistor returns base to ground, keeping 
the transistor non -conducting. When 
the operating button is pressed, the 10k 
resistor feeds it about 1.2 mA which 
saturates the transistor (with a 390 -ohm 
load) allowing it to bring the junction 
of the two 15k's down to about 1 /6th 
volt. 

So far, so good. I developed the fre- 
quency change and the amplitude 
change separately, then put them to- 
gether. Now I found that paralleling the 
10k with the 2k on the one button con- 
tact changed my frequency run -down 
time constant, making it much too 
quick. At the same time, it slowed the 
amplitude cut-off even more than it 
speeded frequency drop, because the 
discharging frequency -control capacitor 
prevented the cut-off from starting as 
soon as it should. The whole effect was 
quite unnatural. 

Diode D in FIGURE 4 remedied this. 
When the button is pressed, the diode 
conducts, allowing the 100 mFd to be 
charged through the 2.2k resistor. But 
when the button is released, the 10k 
resistor returns its positive side to 
ground, rendering it non -conducting. 
Thus the 2N323 is immediately cut off, 
initiating the amplitude reduction time- 

constant, and the 100 mFd is dis- 
charged only by the two 15k resistors in 
the multivibrator base circuits. 

So the circuit works. It's easy to 
change anything you want, if you feel 
the changes happen at the wrong rate, 
or in the wrong place. I haven't shown 
any attenuation in the output. Of 
course, you won't need a 10- to 12 -volt 
maximum signal level, but you can 
attenuate that to suit the input to which 
you will apply it. Also, if d.c. blocking 
is needed to remove the d.c. component, 
that is easy. 

But one little thing that happened 
while I was working on this triggered 
more possibilities in my mind. Based 
on the work with the direct circuit of 
FIGURE 2, I thought my top frequency 
would be about 1,000 Hz. That it 
wasn't didn't matter. Actually the 700 
Hz the circuit gave sounded about 
right, and it started low enough for my 
liking. 

But why didn't it go all the way up? 
Of course, the reason was obvious: I 
still had 2.2k in series, with a shunt 
load of about 7.5k. So the feed to the 
base resistors, from the 100mFd capaci- 
tor, didn't go up to the full 12 volts, 
only to about 9 volts. 

In checking this fact, I shorted the 
2.2k resistor with a screwdriver, while 
the note was held on by the button. 
The tone changed suddenly, like playing 
a different key. I didn't hear the tone 
move from 700 Hz to 1,000 Hz. It was 
as if a different tone replaced the first. 

So could this idea be applied to make 
other effects? If some other question 
doesn't divert us meanwhile, I'll take 
this up next month. lug 

330 

OPERATING 
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15 

K 

05 911 
2N323 2N323 

2N395 2N395 
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22K cl + 15V 

15K 1K 

10K 390 i15K 
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T 
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D 

1K) 
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Figure 4. Pressing the operating button of this circuit converts the circuits of Figures 2 and 3 

to produce a siren sound. 
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WANTED: 

Dynamic Manager 

for 

Product Development 

Challenging opportunity with 
leading commercial sound and 
communications manufacturer, to 
spearhead aggressive new product 
expansion program. To qualify, 
you must have a strong engineer- 
ing background, coupled with 
knowledge of industrial educa- 
tional and institutional markets, 
overall competition, and future 
trends. Professional sales engi- 
neering experience in audio, re- 
cording, broadcast or allied fields 
desirable. Applicant must be able 
to generate advanced new product 
concepts, and serve effectively as 

liaison between Engineering and 
Sales. This is an opportunity with 
an exceptional future for the man 
who meets the qualifications. Ad- 
dress full resume and references to 
Rauland -Borg Corporation, 3535 
W. Addison St. , Chicago, Ill. 
60618, attention C. Dorwaldt. 

THE NEW FAIRCHILD LUMITENS Fairchild introduces a complete new line of noiseless attenuators 
with 7 new advantages: 1. Transistorized drives require only minute current to actuate circuit. 
2. Multi- channel operation with common light sources to all channels guarantees tracking to within 
I db between channels. 3. 4 channels or more can be driven by a single actuator, 4. Infinite reso- 

lution from 0-o0. 5. Plug -in light source allows instantaneous replacement. 6. Improved mechan- 
ical construction of slide faders' precious metal sliding contacts gives long trouble -free life, offers 
adjustable feel. 7. Plug -in, remote, and slide -wire models range from one to four channels and are 

designed with ultimate versatility in packaging. 

Contact your Fairchild Recording Distributor or write FAIRCHILD RECORDING EQUIPMENT CORP- 
ORATION, Dept. DB -1, 10 -40 45th Avenue, Long Island City, New York 11101. 

Fairchild Lumitens (available in 600 and 150 ohms) include: 66811 Attenuator, 668 PAN -2 Pan Pot Actuator, 668 AC7 

Remote Cell Actuator, 668 STII Stereo Attenuator, 668 RSB Remote Stereo Attenuator, 668 MC 4- channel Master 
Control Attenuator card, 668 RAB Remote Attenuator packaged on compact PC card, 692 DI Single Remote Attenu. 
ator, 692 D2 Two independent Attenuators. Slide Wide Fader: SWL600 (600 ohm L pad). 
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MOVING? 
Have you sent us a change -of- address 
notice? It takes time for us to change 
your plate so let us know well in ad- 
vance of your move. Be sure to send us 
the complete new address as well as 
your old address. Include both zip num- 
bers. Keep db coming without inter- 
ruption! 

BACK ISSUES AVAILABLE 

A limited number of back issues of db 
are available to interested readers who 
may have missed or misplaced earlier 
issues. When ordering please indicate 
date of issue desired and enclose 75c 
for each copy. 

CIRCULATION DEPARTMENT 
db -The Sound Engineering Magazine 

980 Old Country Road 
Plainview, N.Y. 11803 

CLASSIFIED 
Classified advertising is an excellent and low -cost way to place 

your products and services before the audio professional. If you are 
a prospective employer seeking skilled help or an employee seeking 
a change you will find that the classified pages of db reach the 
people you want. Special low rates apply for this service. 

Rates are 50c a word for commercial advertisements. Non -com- 
mercial and employment offered or wanted placements are accepted 
at 25c per word. 

Frequency discounts apply only to commercial ads and are as 
follows. 

3 times - 10% 

6 times - 20% 

12 times - 333% 

Agency discounts will not be allowed in any case. 

Closing date for any issue is the fifteenth of the second month 
preceding the date of issue. 
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Ec itorial 

THE YEAR OF 1969 will be an exciting one for us. Having successfully passed 
our first full year of publication, we are now entering upon a period of 
growth and expansion. Our "stable" of writers is increasing. Many articles 
and projects are underway that will, in future months, make interesting 
and valued reading. 

We are exploring new areas of professional sound. Audio -visuals are the most 
promising for many audio pros. But there are others as well. Electronic music is 
becoming deeply important. This art /science will continue to have increasing 
significance as time goes by. There is an already huge demand for educated audio 
professionals - along with a recognized lack of opportunity to achieve formal 
training. We will be watching educational opportunities. 

There will be continuing increases in sophistication in those areas where the 
audio signal carries the entire message, just as there have been over the past 
twelve months. No doubt, however, the most dramatic growth will come from 
increased marriages of audio and visual effects. We are all too aware of the prob- 
lems of audio men in television. We must continue to remain on guard lest audio 
become a mere support industry. 

We also intend to continue exploring areas of individual responsibility. The 
audio man is, after all, first a community citizen. His expertise is needed in im- 
proving many aspects of our environment. 

But most of all, we will continue to publish articles specifically directed to- 
ward making your job better and easier. This "hard" practical audio will remain 
the backbone of our editorial coverage. 

As we said, 1969 will be exciting. 

* * * 

Last month and this issue have omitted the Feedback Loop column. John A. 
McCulloch, who authored the column since our second issue, has found himself 
with increased work responsibilities and a new bride. As a result, he asked us to 
release him from this responsibility. He has promised to produce occasional 
feature articles for us. 

Beginning next month, the Feedback Loop will appear with a new monthly 
author. He is Arnold Schwartz, who has appeared in our pages before. His first 
column will describe some of the design decisions that went into ABC Radio's 
new network radio facility in New York City. L.Z. 
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Bottor T.V. Auc io? 

EDWARD TATNALL CANBY 

We have published many letters decrying the sound 
quality of television audio. But how good 

should the audio signal be? The author explores 
areas for possible improvement and then 

makes specific observations on the desirability 
of change. 

Should t.v. audio be improved? 

Should we adapt multiplex stereo to t.v? 

IIAT A PAIR OF LOADED QUESTIONS! Loaded not 
merely because both involve t.v. technology, an 

area which we in audio are valiantly trying to 
hold off at arm's length as well as we can. Loaded 

more particularly because in both cases there are factors that 
reach far beyond the electronic aspect of audio and video 
broadcasting. We ignore these factors strictly at our own risk. 

Anything that affects audio perception via the ears is in- 
directly our business these days. Anything, in particular, 
which ties our audio technology into some other sort - and 
that usually means a technology of vision - is now our con- 
cern whether we like it or not. Audio -visual; multi- media. 
Take your choice, choose your own terminology, but don't 
evade the issues! Lack of knowledge of somebody else's pro- 
fessional area is no excuse as far as nature is concerned. 
Nature's laws are inexorable. 

With that preparatory paragraph I will lightly sidestep the 
technical feasibilities of three aspects of my two questions by 
assuming that all three are not only technically practicable 
but might even be considered commercial, given enough de- 
mand and a proper return on the investment. These are: 
Improved t.v. audio broadcast signals; better t.v. audio repro- 
duction at the receiving end; (more controversial but still 
feasible) a t.v. audio system in stereo multiplex. 

BETTER TV AUDIO BROADCAST SIGNALS 

On the first of these three I am able to take an unequivocal 
stand. Yes, we most certainly should have the best possible 
t.v. audio transmission, from the broadcast station to the 
home antenna. 

There is really no valid argument, except sheer expediency, 
for the opposing position. (Or maybe the inevitable one that 
it "costs too much ".) On a professional level, the audio signal 
that goes out to the public should reflect the highest standards 
of the industry, regardless of the anticipated quality of re- 
ceiving equipment. Most reputable engineers will agree, even 
though practicalities may force them to act otherwise. 

Edward Tatnall Canby is well known as a professional musician 
and writer on audio and musical subjects. 
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The principle has been fought over, of course, for years. 
There were endless arguments back in the early days of elec- 
tronic audio on this same basis. We may recall the whole 
lengthy fight for f.m. along with the argument that the 
public didn't want better sound, that the receiving radios 
weren't going to be good enough, and, of course, that the 
whole idea of quality broadcasting was unrealistic and un- 
commercial. Well - it often is. But there is no rigid rule, and 
yesterday's utopian sound may well be today's dollar bonanza, 
as anybody knows. We recall, similarly, the long argument 
over disc -record improvements, on the one hand those who 
argued that the disc should be tailored to the cheap home 
machine and to public taste, which could not appreciate good 
sound in any case, and on the other hand those who insisted 
that however inferior the home equipment, the disc itself 
should reflect top professional engineering standards; the 
reproducing equipment would have to come along as best it 
could. Thankfully, that point of view won out, if not exactly 
100 per cent. 

Television audio may be the neglected step -child in the 
video scene but it shouldn't be. Regardless of existing t.v. 
audio reproduction, the audio signal in television should be 
rigidly perfect, or as near to perfection as the art allows. To 
my mind there can be no other viewpoint. 

IMPROVED TV AUDIO REPRODUCTION 

If the audio component of the t.v. broadcast is not always 
what it should be, the average receiving system is of course 
far worse. It is simply a matter of plain fact that virtually no 
television set today has audio that is even barely adequate 
by purely audio standards. Most of it is simply dreadful - as 
audio. Who can argue the point? It isn't worth the trouble. 
Not even the fanciest super -consoles bother with an audio 
system that might pass a lower- middle -bottom classification 
in home hi fi. The only t.v. today that can boast "good" 
audio, by any reasonable audio standard, is that which is 

tacked onto a home system, component or multi- purpose 
console, in which the t.v. receiver is merely one element 
along with a.m.-f.m. radio, phono, tape recorder and so on. 
Because the other elements demand better sound, the t.v. 
tube rides along. 

Outrageous? I fear I am going to jolt those high minded 
engineers who have read me this far. Not outrageous at all, I 
say. Quite suitable. Nor do I speak cynically. On the contrary, 
I am entirely serious. 

Could things really be better, from the point of view of 

perceptive satisfaction, if we had high -quality audio in our 
t.v. sets? Definitely not. In fact, as television is now broadcast 
and surely will be for many long years, black- and -white or 
color, a radically improved audio component would merely 
cause a deterioration in the audio -visual "mix ", the com- 
bined perception that makes simultaneous use of eyes and 

ears for a single composite message. 
Right now, I would not recommend that you unhook your 

t.v. audio and run it through your home hi -fi system. The 
greater the improvement in audio, the less will be your tele- 
vision satisfaction! Surely, many an experimenter has already 
discovered this for himself. As audio quality improves, there 
is an increasing discontinuity, so to speak, between the audio 
and video signals that must be joined together if the t.v. 
message is to get across. 

The television experience is like so many others today an 
ingenious fabrication, making use of the human senses not 
for a literal reproduction of some hypothetical original but 
simply to get over a convincing pseudo -reality, often more 
useful than reality itself. Again, we can do extraordinary 
things by manipulating the abilities of the ears and the eyes 
to receive information. But we cross nature's barrier lines at 
our peril. Make a mistake, and nature cracks down in all her 
fury. 

One can argue one's self blue in the face as to how "high" 
the reproduced fidelity of an audio signal must be for ideally 
perfect reception into the human brain, and get nowhere. It 
all depends. What is the essential message? Messages differ! 
So do listening situations. What are the interferences (from 
the machinery itself, or external) which distort and /or dis- 
tract? Hi fi is wonderful, but Beethoven can get through a 
pocket transistor very adequately, and so can a basso pro - 
fundo. We get the message. Distortion is to be decried, but a 
lot of people like it - from the avant -garde composer John 
Cage (who usually has his finger on the fundamentals) right 
down to the 'teen -ager whose transistor radio blasts hideous 
distortion at top volume, to his satisfaction if not yours. 

Electronic reception is one thing, human reception quite 
another. We are dealing, every last one of us, with human 
reception in all the modern media. 

The essential rule of nature, then, for a dual -sense message 
(usually one that involves the eyes and the ears) is not 
realism, not quality, but compatibility. Whatever the degree 
of literalness - or 'way -out fantasy - whatever the level of 
technical quality, the two simultaneous messages must have 
similar attributes. Otherwise - no blend. Sharpen up on of 
them and the other must be sharpened too. 

Moreover, the dominant medium of the two, if there is one, 
should have the quality edge over the less important one. 
The more forward is one element, the more detailed should 
be its transmission. This, too, however, depends on the 
message. Is it the t.v. picture that matters most? Or is it the 
sonic message? Not often the latter. Is it any wonder that 
the sound of Vladimir Horowitz on t.v. was judged somewhat 
inadequate? Not merely, you see, because of inadequate t.v, 
transmission of the audio component but, much more im. 
portant, because the sound was the vital message in this rathe- 
special case. Normally, television deals in simple speechr 
easily understood and demanding no great detail or clarity 
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in the transmission. The picture, itself not any too clear, 
comes first. 

The rest of the story is easy. Our American t.v. picture is 
fuzzy because it is tied to our present transmission standard, 
which allows a fixed and limited degree of definition in terms 
of the density of lines. That definition, alas, is only to be 
described as marginal in purely factual terms. (It makes no 
difference, of course, how large or small is your screen. The 
screen- size /viewing -distance factor remains the same.) It is 

obviously an adequate standard for a vast range of good 
entertainment and useful message transmission - or we 
would have no billion-dollar television industry. But com- 
pared to a good photograph, a well -projected slide, a no -grain 
color transparency, t.v. is flatly lo-fi, and not a thing can be 
done about it short of a major upheaval in our over -all 

standards. 
Our t.v. audio, then, must not be significantly better - 

more detailed, more dense in its information - than its asso- 
ciated picture. Indeed, for most t.v. transmission the message 
requires that the audio have less density than the picture, 
since the video element is the dominant one, the audio the 
supporting element. 

Television pictures are tiny as well as fuzzy, compared even 
to home movies, not to mention wide -screen theater pictures. 
Can we suppose that the huge, ultra -sharp theater movies on 
their enormous screens (even from theater -seat viewing dis- 
tance) and the tiny, fuzzy little t.v. picture can use the same 
variety of sound? Decidedly not. 

Photographic moving pictures need good sound. One of the 
glaring deficiencies of theater sound film for many years was 
its inadequate audio, far less "hi fi" than the picture. Sharp 
definition came early to the movie screen; sound of a matching 
sharpness and definition was long delayed, even in the larger 
professional film size. Strangely, thus, the "oldie" sound 
films now prevalent on television in re -run form make a 
better sound- picture mix than these same films ever did in 
the theater! The t.v. picture reproduction is nicely dete- 
riorated, for an ideal blend. You are not even aware of the 
sound deficiency - the surest sign of a good sound /sight mix. 

If you are interested in engineering a better t.v. sound, 
I suggest that your best bet would be to hire yourself out to 
a European television system. The higher density of picture 
information on European video broadcasts, as many of us 
have ruefully observed, makes for a much sharper, more de- 
tailed picture than our own. It can take a higher -quality 
audio, though perhaps not a bigger audio - for sound volume 
and placement must match the perceived dimensions of the 
picture. 

STEREO TV? 
Which brings me to my third proposition, now widely dis- 

cussed and probably in active development somewhere be- 
hind the scenes: stereo multiplex sound for t.v. 

I've heard plenty of arguments for it. After all, it is an 
"improvement ", isn't it? Just as the stereo disc was an im- 
provement over mono. More cynically, it would provide a 
new sales gimmick that could conveniently outdate existing 
t.v. sets in time for the Xmas selling spree, one of these years. 
But most of all, stereo t.v. sound would round out the incom- 
plete home electronic system, filling in a major "hole" in the 
stereo set -up just as stereo FM did a few years back. Indeed 
it is somewhat uncomfortable to know that in most homes 
all the electronic sound media are now stereo except this one, 
television sound. Just for symmetry, it might be a good thing 
to have it. If it works. 

It won't. I'm sorry to have to predict that unless we first 
create a wall -to -wall t.v. picture, yards wide and positively 
microscopic in its detailed resolution, stereo t.v. sound is 

going to be a dangerous flop. And this simply because it 
violates every imaginable compatiiblity between picture and 
sound. It would compound and exaggerate by the very nature 
of its superiority the problems of blend that are now pre- 
cariously, if effectively, under control. 

Worse, t.v. stereo would make no spatial sense at all. 
Watching and listening, you would find yourself - given an 
adequate stereo spread between speakers - fighting to recon- 
cile two utterly unrelated images of the same thing; you 
would soon end up wall -eyed and cross -eared, a splendid way 
to a severe headache. Imagine, for instance, an instrumental 
broadcast of music. On the screen you see a fine two -foot 
orchestra, complete to the last tiny inch -wide violin. Simul- 
taneously, far behind and beyond the t.v. screen and hugely 
inflated, you hear the audible version of the same orchestra 
in full stereo, almost larger than life. The tiny violins on the 
screen, straight ahead of you, are the same as those huge 
fiddles you hear 'way over to your left in space - and nowhere 
near the t.v. set. Now how, I ask you, are you supposed to 
relate the giant, room -sized stereo image to its tiny visual 
counterpart? And the same for pictures and speech. The little 
man on screen left will be speaking from left stage in your 
room, instead of from his visual image. And what of the vast 
front -to -rear incompatibility? The television screen is flat, 
its projection of spatial depth strictly miniature. Not so 
stereo! And what of the increased detail resolution in stereo 
sound, as compared to mono? More trouble, more incom- 
patibility. No. Properly spaced stereo sound and present t.v. 
pictures will never mix. 

Of course we could launch the kind of weak -kneed stereo 
that graced the earliest days of stereo phonography, featuring 
a minimal foot or two of stereo separation between tiny 
speakers. That would do it. That would allow a workable 
blend between stereo sound and sight. But only if your nose 
and eyes were no more than a couple of feet from the boob - 
tube. Beyond that distance, of course, the sound would be 
harmlessly blended into mono, and we would then be right 
back where we started. Worth it? I have my doubts. 
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Calibrat C Monitoring Systoms 
PART TWO 

DON DAVIS 

It is not necessary to accept the monitor speaker 
as the weak link of the recording system. 

In this concluding part, the author summarizes his 

method for equalizing the acoustic output of 
monitors so they become a calibrated part of the 

audio chain. 

LOUDSPEAKER EFFICIENCY BY FREQUENCY 

FIGURE 10 illustrates what can happen when trying to 
equalize a loudspeaker where the driver resonance and the 
room resonance have emphasized a particular region. In this 
case, the Acousta - Voicing filters have selectively reduced the 
electrical drive to the system inversely to the combined 
response of the loudspeaker and room. 

The resultant response is, of course, uniform. Looking at 
the deepest dip centered on 160 Hz we find a frequency that 
will produce 112 dB -spl at 4' from 1 watt or 115 dB -spl at 
4' from 2 watts. The electrical power required to achieve the 
same spl at other frequencies is indicated. After equalization 
of the system, the equalizers selectively reduce the drive at 
different frequencies to adjust for the difference in efficiency 
at that particular frequency. 

METHOD OF TUNING PLAYBACK SYSTEMS 

FIGURE 11 shows the most conventional approach, and 
actual components regularly used are indicated to ensure 
practical dimensions to the technique. The procedure used to 
tune is to feed pink noise (noise with a -3 dB /octave slope 
with the increasing frequency to match the ±3 dB /octave 
slope characteristic of 1/3- octave bandpass filters which are 
constant percentage bandwidth filters -approximately 23 

per cent of center frequencies) to the input of the I/3-octave 
bandpass filter set. The output of the filter set is connected to 
the input of the sound system to be Acousta- Voiced. A 
precision sound level meter is used to measure the output 
of each 1/3-octave center frequency from 40 Hz to 16,000 Hz 
as in FIGURE 2. 

a Don Davis is manager, Acousta-VoicingTY, Altec Lansing. 

Experience and trial and error plus many subsequent 
plottings results in a uniform response in typically one to 
two hours per channel ±1 dB). Newer methods now under- 
going test allow a channel to be tuned accurately in five to ten 
minutes. 

ACOUSTA- VOICING BY TELEPHONE 

A recent experiment of interest was the transmittal of the 
"house curve" information via telephone from New York to 
California and the shaping of the necessary inverse response 
in the equalizer by means of automatic response -measuring 
equipment in California. Then the correct equalizer settings 
were phoned back to New York and the equalization was 
completed. 

TYPICAL 'EQUALIZER RESPONSE CAL 
I 

I 

I 
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Figure 10. Typical electrical response of a set of Acousta- 
Voicing filter sections. This illustrates how the power de- 
mands at different frequencies can vary. Of course, it is the 
program material's content that ultimately determines the 
power demand at any given frequency. 
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PHONO 
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Figure 11. The conventional approach to the interconnection of standard playback- system 
components with the Acousta- Voicing equalizers plus a standard passive program equalizer. 
Typical average program levels are indicated. The asterisk indicates the terminating resistor 
whose actual value is determined by measuring the input impedance of the 1584A power 
amplifier with an a.c. impedance bridge and selecting the resistor value that when paralleled 
with the measured impedance will provide 600 ohms. 

9844A 

Such a tour de force indicates that Acousta- Voicnig is a 
science and not an art. 

Conclusions 

Equalization of sound systems to compensate for detri- 
mental effects of acoustical environments is a significant 
breakthrough in audio. Reducing the acoustic- response 
variations from ±8 or 9 dB to ±1 dB is as startling and re- 
warding as thirty years ago when amplifiers were first widely 
available with smooth response, low distortion, and adequate 
power. Acousta- Voicing is the natural outgrowth of former 
technology brought into sharp and useful focus. Standard 
console equalizers can now be employed from a reliable 
calibrated base line since their calibration now becomes 
acoustically meaningful. 

The techniques are simple, though designing sound systems 
with sufficient gain overlap, power -handling capacity (to 
overcome even the lowest- efficiency frequency), and with 
sufficient stability to ensure freedom from parasitic oscilla- 
tion, requires great care and knowledge of sound- system 
design. 

The equalizer circuits must meet certain minimal require- 
ments to give satisfactory service: 

Figure 12. A line -up of the actual equipment used by an 
Acousta- Voicing contractor. This grouping was photo- 
graphed at one such contractor, Commercial Electronics, Inc. 
of Indianapolis, Ind. 

They should be constant "K" circuits of sufficient band 
width to avoid ringing but sufficiently narrow to be 
undetectable in normal program material. Our ears 
detect subjective loudness changes in typical program 
material (music and speech) in critical bandwidths. 
Making filters narrower than these critical bandwidths 
at anygiven frequency results in no audible improve- 
ment when compared to the wider filter. 

They should allow individual band correction up to -28 
dB as the problem can be of that magnitude in some 
spaces. 

In order to achieve ±1 dB uniformity of response, it is 
necessary for the attenuators associated with the equal- 
izers to operate in 1 dB increments. 

A desirable but not absolutely indispensible feature is for 
each 1 /3- octave center frequency to have its own indi- 
vidual equalizer section in a modular form. This allows 
only those sections required to be installed with the 
subsequent savings. 

Finally, the results will be no better than the sound- system 
equipment chosen, the quality of the equalizers, the precision 
test instruments used, and the skill and training of the 
engineers involved. Certainly, it would a shocking waste of 
money to tune precision 1 dB equalizers by ear. FIGURE 12 
shows the quality and quantity of test equipment used today 
by conscientious practioners of Acousta - Voicing. 

The next five years should be the most revolutionary ones 
ever experienced in the sound industry. Acousta - Voicing in 
its present form is only the first step in this revolution. 

Readers interested in a detailed background of these dis - 
cussions are recommended to author Davis' book Acoustical 
Tests and Measurements. This is available on the db Bookcase 
pages at the back of this issue. 

to J 
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Hoctronic I oopkono Patch 

RONALD PESHA 

Telephone conversation plays an important part in 

broadcast programming. Here's a method 

that offers full audio balance and control and 

at low cost. 

r.,i.\DCAST STATIONS FEATURING TELEPHONE TALK Shows 
utilize many methods to place the telephone on the 
air. The simplest connects the beeper audio output to 
the speech input equipment. The moderator then 

uses the telephone's handset, with or without the studio 
microphone open. 

More elaborate systems incorporate hybrid coils to balance 
out the handset's mouthpiece, so the moderator is heard on 
the air through the studio microphone only. But hybrid 
coils are expensive and difficult to balance over a wide fre- 
quency range. 

The illustrated electronic phone patch requires only one 
initial adjustment yet retains balance over the full audio 
range. The solid -state circuit is inexpensive and easy to build. 
The unit needs only conventional transformers, no hybrid 
coils. 

The input bridges the console's output, through an isolating 
transformer if the console output is balanced. The console 
audio appears across R4 and feeds into the telephone line 
through a 1:1 ratio transformer. The console audio also 
appears across R3 and R7, but mutually out -of- phase. The R3 

and R7 signals mix and cancel in Rs, which adjusts for best 
cancellation. Thus, the console audio balances to zero at the 
output of the device, which is connected to a remote or 
auxiliary input of the console. Therefore, no feedback from 
output to input of the console occurs. 

Incoming audio from the telephone line appears across 
R4, and in phase across R3 and R7. The R3 and R7 signals 
mix and add in Rs. Thus, the output of the device feeds the 
remote or auxiliary input of the console. 

In use, the moderator listens to the incoming telephone 
call with earphones, and speaks into the studio microphone. 
He does not normally use the telephone handset. 

The microphone potentiometer on the console controls the 
microphone level as usual, while the remote or auxiliary 
potentiometer controls the level of the incoming telephone 
call. Once the telephone contact is made, switch Si may be 

closed. This connects the d.c. holding current on the telephone 
line through the transformer winding, completing the circuit 

Ronald Pesha is chief engineer of KLWN of Lawrence, Kansas. 

and allowing the telephone handset to be hung up. Si must 
be open to receive calls or dial out. 

Note that the unit is connected directly to the telephone 
line, not through a beeper unit. The beeper unit's output 
connects to the beeper input on the device and supplies only 
the beep tone. This tone cancels at the output of the patch 
in the same manner as the console audio signal cancels. There- 
fore only the telephone party hears the tone, not the air 
audience. R6 adjusts the level of the beep. 

The circuit is non -critical, and almost any pair of ger- 
manium or silicon transistors may be used. R, and Ra might 
require some trimming to optimize bias for the particular 
transistors used. Transistors should be of the same type. 

Use only a non -electrolytic at Cs. Leakage through an 
electrolytic can hold the d.c. circuit even when the telephone 
is hung up, preventing dialing out or receiving of calls. The 
output of the device should feed a 500- or 600-ohm unbal- 
anced input. If such an input is not available on the console, 
use a matching transformer. 

C2 

+ 50mf I 

H 
G3 50mf 

C6 (- BEEPER 

lOmf 

R6 

1000 

Ou- 

TELEPHONE 
LINE 

C6. 

= 500:50052 
TRANSFORMER 

The circuit of the telephone patch described in the text. All re- 

sistors are in ohms, 1/2 watt 10 per cent. All electrolytics are rated 

at 10 volts or better. Qi, 02 are 2N2925 (or see text). Co ' is at 

least 2 mF non -electrolytic, 200V. 
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Picture GaHory: Ecst boast 

AES Convcnt1on 

On this and following pages are continuing (from last 

month) results of our roving camera's visit to the 

thirty-fifth AES Convention held in New York City on 

October 21st through the 24th, 1968. 

ro w 
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The product illustrations highlight much of the new 
material shown at the Convention. Each product photo is 
keyed to the Reader Service Card at the back of this issue. 
Circle the appropriate number for further information to 
come directly from the manufacturer. 

Gotham Audio Corporation. Gotham distributes Studer 
professional products. The console contains 12 inputs and a 

two-channel output. There is full equalization filtering, echo 
feed, pan pot for all channels, 20 -watt stereo monitoring, 
peak -level metering, and two reverb channels. At right, is 
one of the Studer tape units. Circle 75 on Reader :Service 
Card. 

Capps. Most of the standard disc -cutting systems will find 
that this company has cutting styli to fit. This photo of their 
booth shows the giant -size models that illustrate their 
product line. Circle 71 on Reader Service Card. 

General Radio. The GR 1925 multifilter contains up to 30 
channels of parallel octave -band or one-third-octave-band 
filters included in the range of 3.15 Hz to 80 KHz. Several 
options of frequency range, filter bandwidth, and with or 
without calibration of the channel attenuators, are offered. 
Price: $1990 to $3680 depending on options. Circle 74 on 
Reader Service Card. 

McCurdy. The new DÁ502 is an audio distribution system 
offering six channels with eight +18 dBm outputs per channel. 
It uses the AT242 universal amplifier. Circle 78 on Reader 
Service Card. 
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NEW MODEL 3501/S 
PORTABLE MIT FOR 

SOUND AND VIBRATION INSTRUMENTATION 

B & K Instruments, Inc. A 
measurement test lab is offered 
of a sound level meter /octave 
heads, and a tripod adapter. 
Card. 

portable sound and vibration 
here. The 3501 /S kit consists 
filter set, cables, various mic 
Circle 66 on Reader Service 

Minnetech Labs, Inc. (Nortronics). They manufacture 
instruments for the measurement of tension. The illustration 
shows a model designed to measure exact tape tension. The 
unit operates on a self- contained nicad battery or a.c. Ver- 

Eons are available with full -scale deflections as low as one e 
nce. Price: $325.00 without transducer. Circle 86 on Reader 
rvice Card. 

Hewlett Packard. Model 8054A is a real time audio spec- 
trum analyser. Its crt face will display the filtering action 
of multi- channel graphic equalization systems. It has a 140 
dB amplitute range and provides display of third- octave 
filtering steps. The recorder pictured above will provide a 
printed version of the crt image as a permanent record. 
Price: $8950. without recorder. Circle 76 on Reader Service 
Card. 

Caddco. The exhibition brought forth several console 
assembler /manufacturers. One was this handsome walnut - 
encased board using lighted button selectors and slider 
attenuators. Circle 69 on Reader Service Card. 

Altec- Lansing Div. The amplified music trade is offered a 
60 -watt continuous amplifier /mixer. Reverb is built -in with 
individual control for each of the five channels. Several 
speaker systems are also available including a Voice of the 
Theater unit with an additional 85 watts of amplification. All 
units are covered in laminated vinyl offering a measure of 
protection against rough handling. Circle 67 on Reader 
Service Card. 

Metrotech, Inc. The 500 series tape recorders come in 
a wide range of configurations. Electronic interlocking pre- 
vents incorrect sequencing of tape motion controls. Any 
adjacent pair of speeds between 15 and 1 -7/8 in. /sec. are 
available. Single -speed logging machines are also available 
down to 5/16 in. /sec. The prime feature, however, of these 
machines continues to be symmetrical, two- direction record/ 
reproduce capabilities. Circle 73 on Reader Service Card. 
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TapeAthon. 'I hc showed their 900 series stereophonic 
transport and electronics designed for background music 
systems. Quarter- or half -track heads on quarter -inch tape is 
standard. Tape speed combinations are 7 % -15 or 334-7 
in. /sec. Price: $1700; wood console: $250. Circle 82 on Reader 
Service Card. 

Philips Broadcasting (Norelco). Compact versatility is 
featured in these NI D series desks. Current -dependent mixing 
is used so that additional input blocks do not require read- 
justment of bus bar impedances. Each channel may be 
switched to as many as four outputs in any combination 
without crosstalk. Circle 72 on Reader Service Card. 

C 
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Scully Recording Instruments Company. Sixteen tracks 
on two -inch tape. 7 %, 15, and 30 in. /sec., sel -sync, scrape 
filter, patented disc brakes. Circle 50 on Reader Service Card. 

Sennheiser. In addition to their line of reguLir and special - 
purpose microphones, Sennheiser is distributing several 
mixers designed for field use. Shown is a four- channel -plus- 
master unit that may be used with portable recorders such 
as the Nagra. Circle 68 on Reader Service Card. 

Round Hill Associates Inc. The peg -board backdrop dis- 
plays a wireless cuing system specifically designed for com- 
munication with personnel on the studio floor of broadcast and 
t.v. stations. The CS -10 has also been used in sound rein- 
forcement applications. The system may be powered from 
a.c. or batteries. Price: $245.00 (transmitter), $39.95 (re- 
ceiver). Circle 81 on Reader Service Card. 

Vega. A variety of quality wireless microphones are available. 
Shown is a Unisphere 1 by Shure with its pigtailed trans- 
mitter attached. The receiver has full control. Circle 85 on 
Reader Service Card. 
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3M Mincom Division. I hi; is a special version of the 
Isoloop transport system. It is designed for film recordists, 
providing two -track sync recording in a portable machine. 
One track is used for audio, the other for the sync signal. 
Circle 77 on Reader Service Card. 

AKG. Unusual versatility is claimed for this new condenser 
mic using audio frequency circuitry with a f.e.t. The mic may 
be powered by central feeding techniques, an a.c. power sup- 
ply, or a battery supply. The mic will accept interchangeable 
capsules, allowing the selection of different response char- 
acteristics. Price: basic system consisting of a C -451E preamp 
module, CK -1 cardioid capsule, stand adapter, windscreen, 
and case. Price: $179.00. Circle 69 on Reader Service Card. 

Quad -Eight Electronics. The EQ -312 module provides 
three -knob control, high- mid -low frequencies. Overlapping 
selection of frequencies makes this almost a mini graphic 
equalizer. Price: $325. Circle 87 on Reader Service Card. 

Lang. This expandable console is built -into a walnut -grained 
laminated plastic desk. As can be seen there is space for four 
additional modules to fit into the desk. Lang custom manu- 
factures consoles of all sizes. Circle 70 on Reader Service 
Card. 

Abphot Corporation. In a single instrument, facility exists 
for the replacement of several instruments normally used in 
the measurement of audio. The model 1301 consists of an 
audio signal generator, an audio voltmeter, a distortion 
meter, and a phase angle meter. Range of the Wien -bridge 
type oscillator is 9 Hz to 120 kHz. The voltmeter has a dif- 
ferential input and can be set for bridge or match (four 
positions) inputs. Harmonic distortion is indicated at a maxi- 
mum 0.3 per cent full scale. Price: $1200. Circle 80 on Reader 
Service Card. 

Stemco Electronics Corp., CUSTOM solid -state recorders 
come in a variety of configurations. Shown is an eight -track 
one -inch tape unit. Featured is sel -sync operation, 7 % -15 or 
334-7 % in. /sec. speeds, wiring for remote control. Price in 
the console is $10,360. Circle 81 on Reader Service Card. tO 
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Sine & Square Waves, 
Simultaneously, 
To 100 kHz, 
Switch - Selected, 
At 0.1% Distortion, 

50 nanosec. Rise Time 

NEW Heathkit IG -18 
Solid -State 

Sine- Square Audio Generator 
Kit $67.50* Assembled $99.50" 

Generates sine waves from 1 Hz to 100 kHz 
Generates square waves from 5 Hz to 100 kHz 
Repeatable switch -selected output frequency 
Variable third -place frequency control permits Zero - 
beat 
Metered sine wave output voltage and dB scales 
Floating outputs 
8 output voltage ranges for sine wave from 0.003 V 
to10V 
3 output voltage ranges for square wave from 0.1 V 
to10V 
Switch -selected internal 600 ohm load 
5% frequency accuracy 

A precision source of sine -square waves for design or service, the 
IG -18 is ideally suited for such applications as testing audio ampli- 
fiers for gain and frequency response, as a signal source for harmonic 
distortion or as an external modulator for an RF signal generator. 

Kit 1G -18, 10 lbs.. no money dn., 57 mo... . 11437.60 
Assembled 1GW -18, 9 lbs., no money dn., S10mo... $99.50 
10.1$ SPECIFICATIONS - GENERAL: Frequency Selection: Digitol selection consisting 
of 0 -100 switch (steps of 10). 0 -10 switch (steps of 1), 0.1 control (vernier) 6 multiplier 
switch (x 1, 10, 100, 1000). Frequency Accuracy: Within .5 %. SINE WAVE OUTPUT: 
Frequency Range: 1 Hz to 100 kHz. Output Voltage Ranges: 8 ronges, .003 to 10 
volts RMS (full scale) with 10 K ohm or higher external load. 6 ranges, .003 to 1 volt (full 
scale) with 600 ohm internal or external lood. de Ranges: -62 dB to +22 dB, -12 dB 
to +2 dB on the meter and -50 dB to +20 dB on the amplitude switch in 10 dB steps. 
+2 dB maximum into 600 ohm load. (0 dB = 1 mw in 600 ohm.) Output Variation: 
+1 dB 10 Hz to 100 kHz. Output Indication: Two voltage and one dB scale on meter. 
Output Impedance: 10 volt ronge: 0 -1000 ohm; 3 volt range: 800 -1000 ohm; 1 volt 
range and lower: 600 ohm. Meter Accuracy: et 5% of full scale with proper load ter. 

ination. Distortion: Less than 0.1% from 10 Hz to 20 kHz. Type of Circuit: Differential 
amplifier with complementary -pair output. Notch filter frequency determination. SQUARE 
WAVE OUTPUT: Frequency Range: 5 Hz to 100 kHz. Output Voltage Ranges (Peak - 
To- Peak): Three Ranges: .1,1,10 volt into 2000 ohm load or higher. Output Impedance: 
.1 V and I V ranges: 52 ohms 10 V range; up to 220 ohm. Rise Time: Less thon 50 ns. 

Dimensions: 5W H. e 13%' W. x 7' D. Net Wight: 7 lbs. Power Requirements: 
105 -125 VAC or 210 -250 VAC, 50/60 Hz, 6 watts. 

FREE 
1969 

Heathkit 
Catalog 

World's largest se- 
lection of electronic 
kits ... over 300 to 
choose from ...for 
school, home, and 
industry. Send for 
your free copy to- 
day. 

r 

l 

IMESscMAT. Ns err 

HEATH COMPANY, Dept. 74.1 
Benton Harbor, Michigan 49022 

J Rush my FREE Heathkit Catalog. 
Enclosed is $ including shipping. 

Please send model(s) 

Name 

Address 

City State 
Prices & specifications subject to change 
without notice. 
+Mail order prices; F.O.B. factory. 

Zip 

TE195 j 
Circle 41 on Reader Service Card 

Melcor Electronics Corp. MF -17 is designation for a 
mounting rack that accepts the wide range of Melcor plug -in 
modular systems. Various amplifier and preamplifier modules 
are available. Circle 83 on Reader Service Card. 

Infonics, Inc. Four one -hour cassettes are produced every 
four minutes from a reel -to -reel master on this high -speed, 
low -cost duplicator. All tracks are duplicated simultaneously. 
The photo was made at the Harvey Radio Corporation booth, 
distributors of the unit. Circle 65 on Reader Service Card. 

Langevin. The am4a mixer system is a console housing with 
plug -in modules that provide for virtually any combinations. 
Two, three, and four output channels are readily available 
from stock. Depending on the shell, up to 13 or 19 modules 
can be accommodated. Circle 79 on Reader Service Card. 
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SCOPE CART 

I I ere is an easily mobile oscilloscope 
cart, featuring a multiple outlet box. 
The model LOW -25 sits on three -inch 
swiveling cushion rubber casters, mak- 
ing it readily accessible to virtually any 
area. Adjustable stops give the unit 
added versatility. The outlet box on 
each cart includes a fuse post, switch, 
pilot light, three "U" ground outlets 
and a 15 -foot cord set. The outlet box 
is rated at 15 amps, 130 volts. 
Mfgr: Waber Electronics, Inc. 
Price: $42.50 
Circle 59 on Reader Service Card 

CATALOGS 
Allied Radio Corp has its 1969 cata- 
logs ready. The Electronics for Every- 
one catalog lists expanded lines of high - 
fidelity components and consumer elec- 
tronic gear in general. A separate cata- 
log, the Industrial Catalog, features an 
immense selection of raw components 
used by the electronics industry. Single 
and OEM quantity prices are given. 
Mfgr: Allied Radio Corp. 
Price: Free 

Electronics for Everyone: Circle 57 on 
Reader Service Card 

Industrial Catalog: Circle 58 on Reader 
Service Card 

AUDIO MODULE 

Complete processing of a low -level 
audio program signal application is ac- 
complished by this plug -in input chan- 
nel module. Operational characteristics 
include input attenuation in three 20 
dB steps; equalization - eight frequen- 
cies, 2 dB steps of boost and /or cut; 
reverberation -send that is selectable 
before /after; and straight -line mixer ac- 
tuator and overload warning light to 
avoid distortion. An optional gain -re- 
duction feature is also available. Al- 
though primarily intended for micro- 
phone use, the module may be used 
alone as a +18 dBm maximum output 
amplifier. Size is 2 % -in. wide, 18 -in. 
long, and 7 % -in. high. 
Mfgr: Universal Audio 
Circle 56 on Reader Service Card 

SERVICE AID 

Emergency field trouble shooting is 
made more convenient with this port- 
able all -in-one tool. The Audio Test 
Center is battery operated and incor- 
porates an r.f. /i.f. /a.f. signal tracer de- 
rived from a crystal diode, an audio 
signal of 1000 Hz, and built -in amplifi- 
cation and speaker. The amplifier offers 
70 dB of gain, +3 dB 100 -12,000 Hz. 
Output to the speaker is 200 mW. A 
'scope output provides a 500Sí imped- 
ance. Inputs and probes for high -gain 
or low gain are provided. A 50-150u 
input is provided to check microphones. 
Mfgr: Century General Corp. 
Price: $48 (including probes and bat- 

teries). 
Circle 55 on Reader Service Card 

COMPRESSOR /AMPLIFIER 

Model 7106 ProCast is a compresor/ 
linear amplifier with adjustable attack 
and release times, wideband frequency 
response, and mic and balanced or un- 
balanced program input. Plug -in equal- 
izers convert the inputs to RIAA phono 

or tape 
weighted 
kHz. 

head. Noise is -125 dBm 
over the range of d.c. to 20 

Mfgr: Harman -Kardon, Inc. 
Circle 54 on Reader Service Card. 
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The db 
Bookcase 

As a service to our readers we are pleased 
to offer these books from prominent tech- 
nical publishers. All prices listed are the 
publishers' net. Shipping charges are 
included. 
Use the coupon at the bottom of the page 
or give the complete title, author and coupon 
number. Be sure to indicate quantity on the 
special instructions line if more than one 
copy of a title is wanted. Full payment must 
accompany your order. We cannot ship 
c.o.d. Checks or money orders should be 
made payable to Sagamore Publishing Com- 
pany, Inc. Because of the time required to 
process orders, allow several weeks for the 
receipt of books. 

Broadcasting 
RADIO BROADCASTING 
edited by Robert L. Hilliard. Each of the Five 

chapters has been written by a prominent 
educator with an extensive background of 
practical experience in commercial and edu- 
cational broadcasting The areas covered in- 
clude: management and programming, oper- 
ating and studio facilities, producing and di- 
recting writing, performing. For those of you 
who want to, or must, operate on both sides 
of the control room, this is virtually required 
reading. 190 pages; 6X x 934; indexed; 
clothbound. 
$6.95 ($8.35 in Cenada) 
Circle 2 on Coupon Below 

Reference 

New 17th Edition of the famous 
RADIO HANDBOOK 
Tells how to design, build and operate the 
latest types of amateur transmitters, receiv- 
ers, transceivers, amplifiers and test equip- 
ment. Provides extensive, simplified theory 
on practically every phase of radio. Broad 
coverage; all original data, up to date, com- 
plete. 847 pages. 
$12.95 ($15.50 in Canada) 
Circle 10 on Coupon Below 

r 

How To General Audio 
HOW TO BUILD 
SPEAKER ENCLOSURES 
by Alexis Badmaieffand Don Davis. A thor- 
ough and comprehensive "do -it- yourself.' 
book providing a wealth of practical and 
theoretical information on the "whys" as 

well as the "hows" of constructing high - 
quality, top -performance speaker enclosures. 
Contains detailed drawings and instructions 
for building the various basic enclosures. In- 
cludes infinite -baffle, bass -reflex, and horn 
projector types as well as several different 
combinations of these. The book covers both 
the advantages and the disadvantages of 
each enclosure type and includes a discus- 
sion of speaker drivers, crossover networks, 
and hints on the techniques of construction 
and testing. Written and compiled by two of 
the nation's leading authorities in the field of 
acoustical engineering. 144 pages; 534 x 

8 )4, softbound. 
$3.50 ($4.25 in Canada) 
Circle 3 on Coupon Below 

PRACTICAL PA GUIDEBOOK: HOW 
TO INSTALL, OPERATE AND SERVICE 
PUBLIC ADDRESS SYSTEMS 
by Norman H. Crowhurst 1967. This book 
gives all the basics needed to become a suc- 
cessful PA operator, in any situation where 
the reinforcement, relay, or distribution of 
sound can provide a service. It shows how to 
properly install, operate and service public 
address systems. All aspects of the subject, 
from survey to the selection of appropriate 
equipment, to installation, to routine opera- 
tion and the maintenance of a finished sys- 
tem, are covered. Attention is given to solv- 
ing problems encountered in providing suc- 
cessful service. The book's systematic and 
practical approach makes it highly useful to 
radio -TV servicemen, hobbyists, and PA 
equipment manufacturers. 136 pages; 6 x 9, 
illus, softbound. 
$3.95 ($4.60 in Canada) 
Circle 15 on Coupon Below 

CLOSED CIRCUIT TV 
SYSTEM PLANNING 
by M. A. Mayers and R. D Chipp. 1957 
This book discusses in detail the vitally im- 
portant and rapidly expanding concept of 
closed circuit TV systems, its utility and func- 
tioning. This book is not an engineering or a 

technician's text - it is written for manage- 
ment. It explains and illustrates the kind of 
systems that are available and their applica- 
tions. 264 pages; 834 x 11; illus clothbound. 
$10.00 ($11.95 in Canada) 
Circle 16 on Coupon Below 

Sagamore Publishing Company, Inc. 
980 Old Country Road, Plainview, N.Y. 11803 
Please send me the books I have circled below. My full remittance in the amount 
of $ is enclosed. N.Y. State residents add 2% sales tax. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

Name 

Street Address 

City State Zip 

Special Instructions 

1 

J 

THE TECHNIQUE OF 
THE SOUND STUDIO 
by Alec Nisbett. This is a handbook on radio 
and recording techniques, but the principles 
described are equally applicable to film and 
television sound It describes how the high- 
est standards may be achieved not only in 
the elaborately equipped studio but also 
with simple equipment out on location. 264 
pages; 60 diagrams; glossary; indexed; 534 
x 8; clothbound. 
$10.50 (511.95 in Canada) 
Circle 1 on Coupon Below 

DESIGN OF LOW -NOISE 
TRANSISTOR INPUT CIRCUITS 
by William A. Rheinfelder. 1964. Written 
for students as well as circuit design engi- 
neers interested in low -noise circuit design. 
Throughout, the book gives a multitude of 
time- saving graphs and design curves for the 
practical circuit designer. Simple derivations 
of all important formulas are also presented 
to help the reader obtain a deeper insight 
into the fundamentals of practical low -noise 
design. 128 pages; 6 x 9; illus.; clothbound. 
$5.50 ($6.50 in Canada) 
Circle 14 on Coupon Below 

Electronics and Mathematics 

ELECTRONICS MATH SIMPLIFIED 
by Alan Andrews. For the engineer, student, 
or technician who requires a knowledge of 
mathematics as it pertains to electronics. 
Covers the subject in a logical, clear, and 
concise manner, using dozens of examples 
related specifically to electronics. Particu- 
larly suited for use as a textbook in any 
school or other training program involving 
the study of electronics, the book has been 
especially prepared to coincide with studies 
leading to 2nd- and 1st -class FCC Radiotele- 
phone licenses. (2 vols. in slipcase) 
$7.95 ($9.95 in Canada) 
Circle 11 on Coupon Below 

MATHEMATICS FOR ELECTRONICS 
ENGINEERS & TECHNICIANS 
by Norman H. Crowhurst. This book is writ- 
ten to help the advanced technician and the 
engineer bridge the gap between "book 
learning" and practical experience. It is not 
about mathematics but about how to use 
mathematics in electronics. A unique pro- 
grammed method shows not only how to ap- 
ply textbook math towards the solution of 
any electronics problem but also teaches how 
to think in the best way for solving them. 
Much emphasis is placed on correcting mis- 
conceptions commonly held by technicians. 
The book begins with Ohm's and Kirchhoff's 
laws and goes on to selective networks, 
properties of coils and transformers, feedback 
circuits, etc. 256 pages; 55i x 834 (hard- 
bound). 
$6.95 ($8.35 in Canada) 
Circle 4 on Coupon Below 
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HANDBOOK OF ELECTRONIC TABLES 
á FORMULAS, (3rd Edition) 
A one -stop source for all charts, tables, for- 
mulas, laws, symbols, and standards used in 
electronics. Devotes complete sections to 
items of interest to service technicians and to 
circuit design data. Includes a 8 -page, full - 
color fold -out chart showing latest FCC allo- 
cations for the entire frequency spectrum. 
232 pages; 5 %x 834; hardbound. 
$5.50 ($6.60 in Canada) 
Circle 8 on Coupon Below 

Test and Maintenance 
INTERMODULATION AND 
HARMONIC DISTORTION 
HANDBOOK 
by Howard M. Tremaine. A complete refer- 
ence guidebook on audio signal intermodu- 
lation and harmonic distortion. 172 pages; 
5%y x 8M; softbound. 
$4.45 ($5.45 in Canada) 
Circle 9 on Coupon Below 

Circuitry and Components 
PASSIVE AUDIO NETWORK DESIGN 
by Howard M. Tremaine. A complete and 
comprehensive guide to the design, con- 
struction, and testing of all types of attenu- 
ators, equalizers, and wave filters for the 
practicing audio technician or engineer. This 
authoritative text is one of the few written 
on the subject, and requires only nominal 
mathematical background. Written in easy - 
to- understand language, the content presents 
the basic design, construction, and testing 
considerations without the confusion often 
associated with passive networks. 288 pages; 
5 x 83. softbound 
$5.50 ($6.45 in Canada) 
Circle 5 on Coupon Below 

TRANSISTORS FOR AUDIO 
FREQUENCY (AUDIO- FREQUENCY 
AMPLIFICATION) 
by Guy Fontaine. 1967. This systematic and 
detailed treatment of the application of tran- 
sistors in audio- frequency amplifiers shows 
how the published transistor characteristics 
are related to the principles of design. To as- 
sure clarity, the figures are rendered in sev- 
eral colors and placed opposite the related 
text. Simple equations reinforce the lucid ap- 
proach. An ideal textbook or reference on the 
subject for engineers and advanced techni- 
cians. 384 pages; 53 x 8; illus.; clothbound. 
$7.95 ($9.55 in Canada) 
Circle 12 on Coupon Below 

ACOUSTICAL TESTS 
AND MEASUREMENTS 
by Don Davis. Provides a solid understand- 
ing of the entire subject of acoustical meas- 
urements; based on actual field test work, 
using commercial equipment. Contains prac- 
tical, time -saving solutions to actual problems 
encountered in the field; minimum math is re- 
quired for understanding. The author is an 
expert in this field, and an authority on audi- 
torium acoustics. An invaluable book for 
phone company special service engineers, 
plant maintenance engineers, communica- 
tions engineers, noise control specialists, ar- 
chitectural engineers, broadcast engineers 
and technicians, hi -fi fans and students. 192 
pages; 5%y x 8My; hardbound. 
$6.95 ($8.35 in Canada) 
Circle 7 on Coupon Below 

CbssiFied 

Looking for a qualified professional to fill 
a job opening? 
Trying to sell some audio equipment 
privately? 
Want to get an audio engineering position 

in another city? 

USE db CLASSIFIED .. . 

A UNIQUE NEW EMPLOYMENT AND 
EQUIPMENT EXCHANGE FOR THE 

WHOLE AUDIO INDUSTRY 
db 

THE SOUND ENGINEERING MAGAZINE 
now offers a classified advertising section 
to firms and individuals in all areas of audio - recording, commercial sound, broadcast- 
ing, manufacturing, film and tv sound, etc. 
Closing date is the fifteenth of the second 
month preceding the date of issue. Send 
copy to: 
Classified Ad Dept. 
db 
THE SOUND ENGINEERING MAGAZINE 
980 Old Country Road 
Plainview, New York 11803 

Rates are 50c a word for commercial adver- 
tisements. Non -commercial and employment 
offered or wanted placements are accepted 
at 25c per word. 

FOR SALE 

SOLID -STATE 50 WATT RMS plug -in d.c. 
thru 25 kc operational power amplifier kit, 
model 440K. Price $30.00. Send for free 
catalog and 50 operational amplifier appli- 
cations to: Opamp Labs. 172 So. Alta 
Vista Blvd., Los Angeles, California 90036. 

SCULLY TAPE RECORDERS - one to 
twenty-four track. Two, four, and eight 
track models in stock for immediate delivery. 
SCULLY LATHES - Previously owned and 
rebuilt. Variable or automatic pitch. Com- 
plete cutting systems with Westrex heads. 
MIXING CONSOLES - Custom designed 
using Wiegand Audio Lab modules. From 
$7,000.00. Wiegand Audio Laboratories, 
3402 Windsor Road, Wall, New Jersey 
07719. Phone: 201 681 -6443. 

AUDIO EQUIPMENT for churches, schools, 
recording studios, radio and t.v. stations. 
New and used. Trade -ins accepted. AM- 
PEX, BOGEN, ELECTRO- VOICE, SHURE, 
SCULLY, and many others. Free lists 
Boynton Studio, 118DB Brook St., Scarsdale, 
N. Y. 10583. 

DISC MASTERING system, mono, complete 
with all associated equipment except tape 
machine. Scully -Westrex- Haeco. Mint con- 
dition, ready to go. Write or call for details. 
Spot Productions, Inc., 3636 Cedar Springs, 
Dallas, Texas 75219. Tel: (214) 526-4340. 

EMPLOYMENT 

PROFESSIONAL RECORDING PERSON- 
NEL SPECIALISTS. A selective service for 
employers and job seekers: engineers, tape 
editors, production and studio mgrs, traffic 
assts, etc. Call us today! Smith's Personnel 
Service, 1457 Broadway, N.Y.C. 10036. 
Alayne Spertell 212 WI 7 -3806. 

SENIOR- JUNIOR PROJECT ENGINEERS 
with three to five years experience in high - 
fidelity receivers and amplifiers. Substantial 
knowledge of modern solid -state technology 
essential. Excellent salary and employee 
benefits. Send resume in confidence to Mr. 
Olson, Audio Dynamics Corp., Pickett 
District Road, New Milford, Conn. 06776. 

DISTRICT SALES MANAGER for leading 
commercial sound line. To qualify, you must 

have a minimum of 5 years' experience in 

commercial sound sales (industrial school, 
etc.) plus solid technical understanding of 
the field. Applicants must be capable of 
building sales volume through effective selec- 
tion, training, and supervision of commercial 
sound distribution in multi -state territories. 
Send full resume and references to Rauland- 
Borg Corporation, 3535 W. Addison St., 
Chicago, III. 60618, attn: C. Dorwaldt. 

EDUCATION 

EARN YOUR ELECTRONICS ENGINEER- 
ING degree, mostly by correspondence. 
G.I. Bill approved. Credit allowed for previ- 
ous training and experience. Free Catalog. 
Write: Dept. E -3, Grantham School of Elec- 
tronics, 1505 N. Western, Hollywood, 
California 90027. 

SERVICES 

WHATEVER YOUR EQUIPMENT NEEDS - new or used - check us first Trade your 
used equipment for new. Write for our 
complete listings. Broadcast Equipment & 
Supply Co., Box 3141, Bristol, Tenn. 37620. 

CUSTOM STYLUS - cartridge re- tipping, 
re- building, replacements. International 
Audio Stylus Corp., 111 -D Lake Ave., 
Tuckahoe, New York, 10707 (Telephone: 
(914) SP9 -1497. 

DON'T RE AN AUDIO DROPOUT! See 
BROADCAST EQUIPMENT REBUILDERS 
for your tape cartridge rewinding needs. 
Route 8, Box 718, Fayetteville, N.C. 28304. 
(919) 425-7332. 
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Late word from wall Street has 
Jervis Corporation acquiring James 
B. Lansing, Inc. Jervis presently owns 
Harman - Kardon, Inc. (Jervis presi- 
dent is Sidney Harman). It is ex- 
pected that this merger will strengthen 
Harman -Kardon on the consumer level, 
but will also have significant effect on 
H -K's inroads into the sound- reinforce- 
ment field. 

Robert Bloom, president of Audio 
Designs and Manufacturing, Inc., 
has announced that the company has 
moved into larger quarters. "The de- 
mand for our consoles and components 
has increased sharply this last year and 
we needed the extra space to expand 
our production capability," he said. 
The new address is 15645 Sturgeon, 
Roseville, Michigan (a suburb of De- 
troit). The new phone number is (313) 
778 -8400. 

Superscope, Inc. has set new quar- 
terly sales and net income records for 
the three months ending September 
30th, according to Joseph S. Tushin- 
sky, president. After adjustments to 
reflect the 1968 10 -per cent federal - 
income -tax surcharge, Superscope re- 
ported an increase of 17 per cent in net 
income and 33 per cent in sales for the 
nine months ending September 30th 
compared against the similar period 
last year. This is an increase to 73c a 
share over the 72c last year. In addition 
to the exclusive distribution of tape 
recorders, tape, microphones, and ac- 
cessories bearing the Sony label, Super - 
scope is the owner of the Marantz 
Company. 

The election of F. Cervantes as a 
vice -president of Infonics, Inc. has 
been announced by Peter H. Stanton, 
president of the magnetic -tape dupli- 
cator manufacturing firm. In making the 
announcement, Mr. Stanton said that 
Mr. Cervantes was the company's chief 
engineer under whose direction the 
breakthrough development of their 
high -speed, low -priced cassette dupli- 
cators was accomplished. In previous 
associations he has been chief engineer 
of Magnasync -Moviola, a subsidiary 
of Monogram Industries. 

John Swanson, president of Lange - 
vin, recently announced the appoint- 
ment of Marvin R. Headrick as the 
firm's new national audio sales man- 
ager. Mr. Headrick has been active in 
the audio industry since 1946. Prior to 
his present association he was affiliated 
with ABC a.m. radio and t.v. opera- 
tions from 1949 to 1956. After that, up 
to his new appointment, he was a 
manufacturer's rep selling key pro- 
fessional audio lines. Mr. Headrick is 
expected to play a key role in the 
company's new diversification program 
in addition to his regular sales manage- 
ment duties. 

Lawrence (Larry) LeKashman has 
been named president, Electro -Voice, 
Inc., a subsidiary of Gulton Indus- 
tries. He succeeds Wayne Beaverson, 
who resigned. Mr. LeKashman has 
been an executive of E -V since 1957 
except for a brief period recently at 
Bogen. 

At the same time several other moves 
were announced at Electro- Voice. 
Adolph Wolf has been named to the 
new position of executive vice- president. 
He will continue his responsibilities as 
v.p.- operations as well as being in 
charge of all manufacturing facilities at 
Buchanan and the firms Tennessee 
operation. 

Howard Durbin moves from his 
position as vice -president sales to senior 
vice -president and technical director. 
He will be responsible for product de- 
velopment from initial conception to 
marketplace. 

Robert Ramsey has been promoted 
from director of engineering to vice - 
president for engineering. He will have 
full responsibility for engineering pro- 
cedures and development. 

Gotham Audio Corporation has 
announced the opening of its Hollywood, 
California offices designed to service 
the motion picture, recording, and 
broadcast complex in the area. At the 
outset, it is intended that facilities 
provided will be sales and sales services 
for the many product lines represented 
by Gotham Audio, including Neumann 
and EMT. Hugh S. Allen, Jr., 
vice -president of Gotham Audio, after 
six years in the New York office, will 
direct the activities of this new facility. 
Mr. Allen is a past chairman of the New 
York chapter of the AES. His early 
experiences in audio were in recording 
and broadcasting in San Francisco. 
Stephen F. Temmer, Gotham Audio 
president, has invited all segments of 
professional audio to contact Mr. Allen 
directly for any needs related to Gotham 
Audio products. The new offices are at 
1710 North Le Brea, Hollywood, Calif. 
90046; telephone: (213) 874 -4444. 

Expansion plans have been an- 
nounced by Shure Brothers, Inc. 
The new plant is being built by Shure 
Electronics of Arizona, Inc., a 
wholly owned subsidiary of the Evans- 
ton, Illinois -based firm. Upon com- 
pletion, the new plant will house a 
product assembly operation and a ware- 
housing facility, which the company 
has maintained in Phoenix for approxi- 
mately two years in separate, leased 
locations. All of the approximately 125 
people presently employed by Shure in 
Phoenix will move to the new building 
when it is completed this spring. The size 
of the building will be 63,400 square 
feet. Approximately 52,000 square feet 
will be devoted to production and 
8000 square feet to personnel facilities. 
The balance of space will be administra- 
tive offices. The building site allows for 
ultimate expansion of the plant to 
170,000 square feet. 
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DOLBY LABORATORIES INC. 
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Because of the requirement for standardization in the 
recording and exchange of master tapes, we have travelled 
more than 200,000 man -miles in the past two years to intro- 
duce our noise reduction system and to select and train 
our distributors in eighteen countries. Already over three 
hundred A301 units are in use by more than seventy studios 
throughout the world. 

We now proudly announce that this international challenge 
has resulted in our third move to larger premises. We have 
just opened our new 10,000 square -foot laboratory, offices, 
and factory in central London -only ten minutes from 
Piccadilly Circus. For us, this expansion means greater 
facilities for research, development, and production -and 
for you the user, LOWER PRICES, together with the advant- 
ages of an even larger network of Dolby equipped studios. 

New A301 price: $1495 f.o.b. New York 
£560 f.o.b. London 

If your studio is not in the network, write or telephone now 
for a complete price list and full technical information. 
Leasing facilities are now available in the U.S.A. and the U.K. 

DOLBY LABORATORIES INC. 
New U.K. address: 
346 Clapham Road . London S.W.9 
Telephone: 01- 7 20 1111 Cables: Dolbylabs London 

U.S. address: 
333 Avenue of the Americas New York N.Y.10014 
(212) 243 -2525 Cables: Dolbylabs New York 

Circle 26 on Reader Service Card 
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Flutter measurements 

have one 
basic problem... 

They're usually wrong. 
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And wrong measurements are of no value to anyone. Most 
oscilloscope presentations of flutter give you an inaccurate 
picture for several reasons: they make you subjectively evalu- 
ate a composite waveform, and even experts have trouble with 
this; their economical scope construction often can't compete 
with lab- quality display devices; they lack uniformity in repeti- 
tive flutter readings, or several units of the same model give 
different readings; and they can't track or measure noise -like 
waveforms accurately. 
That's a lot of places to go wrong. 
MICOM gives you highly accurate flutter and wow measure- 
ments without forcing you to make "eyeball" readings, yet are 
simple to operate. The MICOM line of meters accurately meas- 
ure long -term speed errors or drift, and will quickly locate 
resonant flutter peaks within the flutter bandwidth. Outputs for 
scope displays are available. MICOM flutter meters can save 
you both time and money in evaluating your analog recorder - 
with the confidence that your equipment will meet published 
specifications. 
So if wrong measurements aren't doing you any good ...cor- 
rect them by selecting the MICOM flutter meter that best suits 
your needs. 

MODEL 8100/8100 -W FLUTTER METER -for professional ac- 
curacy and flexibility in measuring to NAB and DIN standards. 
Used in recording stations, production line testing, and lab 
work in tape recorder manufacturing. 
MODEL 8150 FLUTTER METER -for professional accuracy 
and best economy in radio /TV broadcast stations, service 
applications, and production line testing. Available in NAB and 
DIN configurations. 
MODEL 8200/8200 -W WIDEBAND FLUTTER METER -for 
highly critical audio or transport design applications where 
scrape flutter or automatic peak -to -peak measurement to 1, 
2, or 3 sigma limits is important. 
MODEL 8300/8300 -W IRIG FLUTTER METER -meets all IRIG 
Standard requirements and eliminates subjective "eyeball" 
analysis and associated errors in the IRIG measurement. Ac- 
cepted as the industry standard by the major instrumentation 
magnetic tape recorder manufacturers. 
MODEL 9100/9100A FM MODULATOR -for exceptionally low - 
phase noise, linear modulation over a wide deviation. Also used 
for calibration of flutter meters. 
For more details, contact MICOM, Inc., at 855 Commercial 
Street, Palo Alto, Calif. 94303. Telephone (415) 328 -2961. 

8300 -W FLUTTER METER 
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