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f r iVoi.)37g# 
ALL TRANSISTORIZED -- ALL MODULAR 

SYNC GENERATORS 
SMALL SIZE -- 

LIGHT WEIGHT! 

PORTABLE 

V-700 IN CARRYING CASE 

IMPORTANT 
FEATURES: 

Completely EIA 
(RETMA) sync 
signals Stable 
and Highly Re- 
liable Binary 
Counter. All - 
transistorized 
All -Modular, 
with low-cost spare modules Easily repairable at site or 
at the factory Carrying case. Light portable unit only 15 
pounds Meter reads peak -to -peak level of all four con- 
trolled outputs 75 -ohm load and source impedances 

The V-701 is entirely self-contained as an industrial 
closed-circuit sync generator With the V-702 it becomes 
a standard EIA studio sync generator Power is derived 
from the built in 701 power supply - less than 2 watts 

Occupies only 7" of rack space Printed wiring. 

PRINTED WIRING CIRCUIT 
REAR 

TRANSISTOR MODULES 
TOP 

NOW DELIVERING AGAINST ORDERS 

FROM TOP TV STATIONS 

V-701 
CLOSE -CIRCUIT 

SYNC GENERATOR 

ADD -A -UNIT BUILDING DESIGN 

V-702 
EIA (RETMA) 

SYNC ADAPTER 

VoLor 
ELECTRONICS INC. 

ENGINEERING AND MANUFACTURING 

4 
TWO OF THE 

THIRTEEN 
TYPICAL 
MODULES OR 
REMOVEABLE 
PRINTED - 
WIRING 
CIRCUIT 
BOARDS 
IN EACH V-700 

7 " 3 
3 0 3 0 a 

J 3 kl y 0 

V-700 EIA 
SYNC GENERATOR 

36 Commerce Road Cedar Grove, N. J. (WRITE FOR CATALOG 
OR PHONE CENTER 9-6100) 
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A N EW HETERODYNE 
MICROWAVE RELAY for 
Multihop a n d Terminal L; 

Designed and Produced by SARKES TARZIAN, Inc. 

FEATURES 

For network or STL 

800 Line Resolution 

Full Repeater XTAL 
Control 

Transparent to Repeated 
Signal 

No Limit on Number 
of Hops 

Unattended Operation 

Terminal Equipment 
XTAL Controlled 

Will Diplex Up to 
Three 15 kc Sound 
Channels if Desired 

2000mc Reliable 
Operation 

Realistically Priced 

The use of the Heterodyne principle eliminates the linearity and 

noise problems prevalent in standard video relay units. Also, the 

demodulation process is absent in Heterodyne equipment. Prob- 

lems in differential gain and Fhase are eliminated at all except th2. 

terminal points. 

/NPUT 
REC. 

PARABOLA 
2000MC 

/N2/F 692266688'.5 

/NPiT CA SCOOE 
PREAMP 

M/XER LF AMP 

V/CEO 

if AVO,o) 

OEMOD. 

F 

6634B 6688S 2E26 3CX/OOA5 

CKFSET 
X//XER 

/A/ 

DULATOR 

67-/O /NC. 
5654 .5654£693'3 POWER M(/ T/PL/E^4 

OFFSET 

Sc.. 
5654 

POWER 
/.F 

AVON - AMP. LEVEL 
M/XER 

XTAL 
OSC. 

36 x 
M(/_'7/PL/ER 

o 
3X 21X 

3CX/ODAS 

OUTf'aT 
XM/T7EF 

:QEOLo 
205/.MC 

Write for complete technical information 

Broadcast Equipment Division 

SARKES TARZIAN INC 
east hillside drive, bloomington, indiana 

. . 

RMW-1A Heterodyne Re- 
peater Microwave unit. Other 
basic configurations include 
a Terminal Transmitter aid 
Terminal Receiver 

Apri!, 196G 
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GATES 
THE NEW 

SENSATIONAL 

The Cartridge Tape Unit 
You've Been Waiting For! 

Cnrlai?o. the tape transport and playback unit of an 
entirely new system. designed to give the advanced broad- 
caster the ultimate benefit from magnetic tape cartridges. 

nrlitr o with reproduction quality equal to first 
rate professional tape equipment. While I nin ILLFL . will 
perform essentially all programming duties, it is especially 
suited for superb reproduction of announcements, production 
aids, themes, and the top tunes of the week. 

Cnnlnilnp& .. . offering split-second operation. Several 
Cnrdrul psz. units may be cross connected to give com- 
pletely automatic programming segments. This is the answer 
for those who desire interspersed automatic and live or man- 
ual programming from the same equipment. One switch 
converts a Ca-drul ,T o. system from manual to automatic 

GATES Offices in: 
HOUSTON, WASHINGTON, D.C. 

(and vice versa) operation in a split second. The precision 
operation of ff rind Iu allows the unit to be stopped and 
started between syllables without noticeable wow. It also 

permits consistently tighter cueing on the start of any pro- 
gramming segment than can be obtained with other similar 
equipment. 

The system includes, in addition to ffantrulflp-2- the Record- 
ing Amplifier, 4 -channel Switcher, Remote Panel and other 
accessory items. 

Developed and manufactured exclusively by Gates, the 
nn.1 is an excellent partner for the famous Gates 

Spot Tape Recorder, where even greater versatility is desired. 

For complete informatson, write today for Bulletin CT -603 
. yours for the asking. 

GATES RADIO COMPANY 
Subsidiary of Harris-fntcrtypc Corporation 

QUINCY, ILLINOIS 
International division: 
13 EAST 40th STREET, NEW YORK CITY 

HARRIS 
IN EE 

wROOROTseN 
In Canada: 
CANADIAN MARCONI COMPANY 
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Now... Power Savings of 

through Unique Circuit 

NEW BTA-5T 
5 KW AM TRANSMITTER 
How It Works: The increase in efficiency in the BTA-5T 
Transmitter is achieved by reshaping the modulated am- 
plifier plate current pulse to reduce the power loss in 
the power amplifier tube during the conduction interval. 
A harmonic trap in the cathode circuit squares up the 
wave shape of the grid driving voltage, and another trap 
in the plate circuit further shapes the plate current pulse. 
Consequently, when the tube begins to conduct current, 
the power loss in the tube plate circuit is low and remains 
so throughout the cycle. 
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15,000 KW Hours per Yr.! 

permitting 90% Plate Efficiency 

ANOTHER WAY 

RCA SERVES 

BROADCASTERS 

THROUGH 

ELECTRONICS 

NEW HIGH-PERFORMANCE 

5 KW AM TRANSMITTER 
This new transmitter incorporates the only significant development in 
Class "C" power amplifier design in 20 years. A new circuit provides 
a plate efficiency of 90%. 

With continuous operation, savings of approximately 15,000 kilowatt 
hours per year are realized. Only 1 PA tube is needed. 

Other improvements, including all silicon rectifiers and improved pro- 
tective circuits, enhance performance and extend operating life. 

Functional styling provides a choice of red or grey doors to suit 
station decor and add a harmonious note. 

Some of the fine features of the New BTA-5T 

1. FEWER TUBES-Fewer tubes-a total of twelve- 
save on replacement cost. Only one 5762 PA Tube for 
lower operating cost. 

2. QUIET -OPERATING BLOWER-Very low plate dissi- 
pation in the output stages reduces heat within the trans- 
mitter, and also permits use of a slow -speed blower for 
quiet operation. 

3. SILICON RECTIFIERS -All silicon hermetically 
sealed rectifiers of proven reliability are ideal for remote 
control. 

4. OVERLOAD PROTECTION-Complete overload pro- 
tection is provided for all circuits. All line breakers carry 

an instantaneous over -current protection, while main 
breakers retain instantaneous and thermal protection. 
Remaining circuits are protected by fast -acting overload 
relays with provision for external indicators. 

5. REMOTE CONTROL PROVISION-Built-in provision 
is made for remote control and conversion to Conelrad, 
power cut-back and a carrier off monitor. 

6. FCC OK-Meets all new FCC Spurious Emission 
requirements. 

7. SPACE SAVING-New style cabinets offer excellent 
accessibility to all components and allow a great saving 
in floor space. 

Your RCA Broadcast Representative will gladly provide further partiulars 
about this new transmitter. Or write to RCA, Dept. F-367, Building 15-1, 
Camden, N. J. In Canada: RCA VICTOR Company Limited, Montreal. 

RADIO CORPORATION of AMERICA \l/ BROADCAST AND TELEVISION EQUIPMENT CAMDEN, N. J. 

Talk(s) ® 
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A NEW UNIDIRECTIONAL 

Increased directivity and sensitivity is 

obtained in a newly designed microphone which 

uses the qualities of cardiod and slotted -line types. 

Figure 1 

MODEL 642 MICROPHONE 

ONE of the most difficult problems 
faced by broadcast and television 
engineers today is that of micro- 
phone reach. This highly non -tech- 
nical term refers to the distance a 
microphone can be satisfactorily 
used from the source of sound. 

When the average studio micro- 
phone is used two to three feet from 
the source of sound, the sound pres- 
sure actuating the diaphragm or rib- 
bon is great enough that room acous- 
tics are of small consequence. Stated 
differently, under those conditions 
the sound level at the microphone 
is so much greater than the level of 
reverberant sound that the latter 
has little effect. Beyond three feet, 
particularly on large television sets 
and in theatres, the room acoustics 
become a serious problem and re- 
verberation, especially, degrades 
audio quality beyond acceptable 
limitations. Loss of level and "pres- 
ence," too, become a serious problem. 

Since the advent of television, uni- 
directional cardioid microphones 
have become the workhorse for 
boom use in both large and small 
studios. The cardioid pattern pro- 
vided an angle of pickup or accept- 
ance of about 45° each side of the 
front axis of the microphone and in- 
creasing attenuation of sounds ar- 
riving from the sides and back. 
Under studio conditions these mi- 
crophones answered most require- 
ments, since acoustics were con- 
trolled, which meant that reverbera- 
tion, too, could be held to a tol- 
erable minimum. 

But so often sound pickup had to 
be made under conditions far from 
ideal, such as those on large tele - 
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Figure 2 

CROSS SECTION OF MODEL 642 CARDIL.INE MICROPHONE 

MICROPHONE 

vision sets, in theatres and outdoors. 
The only answer was to use high 
quality cardioid microphones and 
crowd close to the performer, keep- 
ing the microphone just out of the 
picture frame. In fact, microphone 
crowding has become so necessary at 
times that it is not unusual to see 
a star rehearsing with a bruised 
forehead from a microphone that 
was swung improperly or not moved 
quickly enough. In the years since 
television was introduced, boom op- 
eration on large sets has become an 
art as has microphone placement on 
the small sets. 

The obvious answer to the prob- 
lems at hand was a microphone 
with increased sensitivity and direc- 
tivity over a studio cardioid but 
with approximately the same angle 
of acceptance on the front axis. In- 
creased attenuation for sounds ar- 
riving from the sides as well as the 
back of the microphone would help 
to remove room reverberation as a 
limiting factor to increased micro- 
phone working distance. Highly di- 
rectional microphones had been 
available in the form of parabolic 
and the so-called "machine gun" 
types; however, these were not de- 
signed for studio use and their neces- 
sarily large size, high cost and lim- 
ited frequency range response de- 
feated their use for this purpose. A 
new approach was needed. 

Ideally, such a microphone would 
provide an angle of acceptance of 
approximately 90° (45° each side of 
the front axis) , high axial sensitiv- 
ity, wide frequency range response 
and good wind noise characteristics. 
Physically, it would need to be small 

rear opening 

diaphragm and 

voice coil assembly generator assembly 

magnet assembly 

tube front opening 

and lightweight enough for easy 
manipulation on the longest booms 
and sufficiently rugged to absorb a 
great amount of accidental mistreat- 
ment. In addition, these features 
would have to be provided without 
extensive compromise at a reason- 
able cost-which in itself is a chal- 
lenge to engineering. 

Extensive development and field- 
testing evolved the microphone illus- 
trated in Figure 1 in its finished 
form. Actually, it is a combination 
of two microphones, a cardioid and 
a slotted -tube or "line" microphone. 
The reason for this combination will 
be pointed out. This microphone ful- 
fills the performance requirements 
outlined previously and field testing 
throughout the past two years has 
proved it to be superior to the car- 
dioid unidirectional type under con- 
ditions of poor acoustics, where ex- 
tended working distance is of advan- 
tage or cannot be avoided, or where 
a combination of both appears. In 
some applications satisfactory pick- 
ups of performers were made over 
distances of 15 to 40 feet without 
serious loss in presence or level (as 
compared to studio cardioid types) . 

In one case, the m.c. of a long -pop- 
ular variety program became so en- 
thused over performance of the mi- 
crophone that he, himself, directed 
it toward each member of his band 
and asked them to greet the listen- 
ing audience, thus adding a personal 
touch impractical before because of 
the large number of microphones 
that would be required. 

The basic operation of this line 
microphone is necessarily quite com- 
plex but should be reviewed to pro- 

vide a foundation for specific appli- 
cations. Figure 2 is a simplified 
cross-sectional diagram of the work- 
ing parts of the Model 642 Cardi - 
line microphone. As can be seen, the 
front opening extends along the tube 
which feeds into the microphone 
generating element. All points along 
this slot or line are equally sensitive 
and equal sound pressures at any 
given points along this line will re- 
sult in equal output from the gen- 
erating element. Also, all points 
along this line are acoustically cou- 
pled to the diaphragm by the com- 
mon tube. This fact results in intro- 
duction of an acoustic delay between 
points on the line and the dia- 
phragm. 

The resulting effect of this ar- 
rangement produces the polar pat- 
tern shown in Figure 3. As this dia- 
gram illustrates, sound pressures ar- 
riving at the microphone along the 
front axis enter the tube and travel 
in phase along the entire length. As 
the source of sound is moved off 
axis, however, interference within 
the tube occurs. This interference 
begins to be noticeable when the 
direction of the sound source is 
moved to approximately 45° off the 
front axis and increases rapidly be- 
yond that angle. The resulting at- 
tenuation at 90° is the same as that 
of a studio cardioid microphone at 
180°. On this polar chart, the in- 
creased attenuation at any angle 
over that of a studio cardioid micro- 
phone can readily be seen. 

The polar curve shown in Figure 
3 must necessarily show the opera- 
tion of the microphone at only one 
frequency. In this chart the fre- 
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Figure 3 

COMPARATIVE POLAR PATTERNS OF DIRECTIONAL MICROPHONES 
0° 
.b 

315° 1 Sdb 
45° 

ett 
225° 135° 

180° 

CARDIOID 
LINE MICROPHONE, L= 1200 cps 

BI-DIRECTIONAL 

quency is 1200 cps at which the 11 - 
inch length of the tube approxi- 
mately equals the wavelength of 
sound at this frequency. Above this 
point, the microphone becomes more 
directional and at very high fre- 
quencies is truly a tear -drop config- 
uration. Below this frequency, how- 
ever, the line microphone itself rap- 
idly loses directivity. Unless the tube 
is made greater in length, which is 
undesirable, some other means must 
be used to produce directivity below 
this frequency. 

The solution to this problem was 
found in designing the microphone 
to operate as a cardioid type in the 
range where the line microphone 
directivity seriously falls off. The 
combination produced a unidirec- 
tional microphone with the same 
directional characteristics of a studio 
microphone up to approximately 500 
cps where it changes over to the 
highly directional line microphone 
characteristics. The over-all increase 
in directivity throughout the sound 
spectrum proved highly advanta- 
geous and the combination evolved 
the name "Cardiline." 

A more accurate description of 
this combined action can be given 
by introducing the new term "Direc- 
tivity Index." This term is merely 
a ratio used to describe how well a 
directional microphone operates and 
a nondirectional microphone is used 
as a basis of comparison. To deter- 
mine this ratio, the directional mi - 

O 

Figure 4 

DIRECTIVITY INDEX FOR CARDIOID,LINE AND CARDILINE MICROPHONES 

crophone is placed in a sound field 
which arrives at the microphone 
with equal intensity from all direc- 
tions. The nondirectional micro- 
phone is placed in this same sound 
field under the same conditions. The 
output energy of each is then com- 
bined in the form of a ratio and the 
smaller the numerical value of this 
ratio, the narrower is the polar re- 
sponse of the directional microphone. 

By determining the Directivity 
Index over a broad range of fre- 
quencies, the directional effects can 
be charted and examined visually as 
shown in Figure 4. This chart shows 
the comparison in directivity of an 
11 -inch line microphone, the Model 
642 Cardiline, and a studio cardioid 
microphone. 

As mentioned previously, in- 
creased directivity is not the com- 
plete answer to obtaining greater 
working distance for the micro- 
phone. However, increased sensitiv- 
ity of the microphone itself provides 
the remaining performance feature 
needed to complete an advanced de- 
sign. This is obtained in the Cardi - 
line microphone by use of a large 
magnetic structure utilizing an In- 
dox V ceramic magnet. The magnet 
itself is over 21/2 inches in diameter 
and weighs one-half pound. This 
rather large magnet assembly per- 
mits the use of a 11/4 -inch diameter 
diaphragm and 3/4 -inch voice coil. 
The combination results in an as- 
sembly which provides an output 

II" LINE MICROPHONE 

MODEL 642 ' CARDIOID 

level of -48 db referred to 1 mw, 
10 dynes. As compared to conven- 
tional studio microphones in general 
use, this represents a gain of ap- 
proximately 7 db. 

Under some room conditions 
where reverberation is high, a great 
improvement in reproduction can be 
obtained by introducing a roll -off 
for frequencies below 100 cps. Also, 
while wind noise characteristics of 
this microphone are excellent, this 
roll -off greatly reduces what rumbles 
may appear. To effect this conve- 
niently, a two-step bass roll -off filter 
is included in the microphone case 
with an external screwdriver adjust- 
ment. By means of this adjustment, 
attenuations of 0, 5 or 10 db at 100 
cps may be selected. A similar 
switch is included for impedance ad- 
justment. 

The design features incorporated 
in the Model 642 Cardiline micro- 
phone have in effect created a new 
class of "long reach" microphones. 
Field tests throughout the past two 
years have proved the great advan- 
tage of utilizing line microphone per- 
formance to effect greater working 
distance without significant compro- 
mise. As with most things, these 
features, useful as they may be, are 
not the answer to all problems in- 
volved in sound pickup. However, 
they can be very highly useful as a 
tool to provide very satisfactory so- 
lutions to past problems for which 
no solution has yet been found. 
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now 
you 
can 

Freeze 

TV 
Action! 

NEW Hughes Storage Monitor 
Tape advantages are well-known-superior "live -quality" picture reproduction, imme- 
diate playback and greatly reduced costs. One of the major difficulties to date has been 
development of efficient tape editing methods and techniques. Now, Hughes makes 
available to the industry a Storage Monitor for use as a key unit in the design of tape 
editing systems. 

The new Hughes Storage Monitor operates like any standard TV monitor until you press the 
button. Immediately the Hughes 5" TONOTRON® Tube freezes the image, holding it until the 
monitor mode is restored. 

Advantages to TV engineers include: High -Speed tape processing. Better program continuity 
and quality. Less tape wear during editing. Highest utilization of video recording equipment. 

Pictures may be held for approximately ten minutes with a minimum of 5 half tones. Input may 

be from separate or composite video sources. Push-button controls permit local or remote operation. 

Model 201 Storage Monitor is available in several mounting arrangements-portable or 

rack mounted, individually or in groups, for sequential frame study. This permits rapid selection 
of individual frames and desired action sequences. 

For additional information write to: Hughes Products, Industrial Systems Division, International 
Airport Station, Los Angeles 45, California. 

Now! A television monitor with a memory... 
capable of freezing any TV action. 
Video Signal.... Positive Video or Positive CoTposíte Video 

(sync. neg.) coaxial cable input, 1.volt p -p. 

Separate Sync Inputs Negative sync, coaxial cable input. 

Input Impedance .... 100 ohms each on Separate Sync Inputs, 
1000 ohms on Video Input (with parallel 

terminal for 75 ohm matching termination). 
Video Bandwatth Approximately 6 mg. 

Vertical Scanning Frequency 60 cps. interlaced. 

Horizontal Scanning Frequency 15,750 cps. 

Picture Size 4 inch useable diameter. 

Power Requirements 115 V 50/60 cps. 130 watts. 

Dimensions (Model 201) 14" x 8-112" x 16.1/2' 
wt. approx. 40 lbs. 

Mounting (Model 201-R) Standard 19" relay rack 

Phosphor P-4 (Television black and white) 

INDUSTRIAL SYSTEMS DIVISION 
r 
1 I 

HUGHES PRODUCTS 
I I 

5,959, HUGHES AIRCRAFT COMPANY 

Creating a new world with ELECTRONICS 
5'.EMICONDJCTGR DEVICES STORAGE TUBES AND DEVICES 

MICROWAVE TUBES VACUUM TUBES AND COMPONENTS CRYS 
T,,L FILTERS - MEMO -SCOPES OSCILLOSCOPES INDUSTRIAL 

CONTROL SYSTEMS 
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'C;.12kiü.T_, ' liiï4.ß 
rerd Etect-oeizs Div. -IMO 

New Trends in Broadcast 

The 1960 National Association of Broadcasters 

Convention unveiled many new equipment items 

for every broadcast activity. 

WITH nearly $15,000,000 in equip- 
ment exhibited by 49 different man- 
ufacturers, broadcasters had the op- 
portunity of viewing the latest engi- 
neering developments at the 1960 
NAB exhibition at the Conrad Hil- 
ton hotel in Chicago, April 3rd to 
6th. 

New equipment has been devel- 
oped for every phase of broadcasting 
and whether the individual interest 
was AM, FM, or TV, the broadcast- 
er found many ideas to improve his 
operation and solve equipment prob- 
lems. 

For the AM broadcaster new car- 
tridge tape units, new transmitters, 
microphones, automatic logging 
equipment, automation, leveling am- 
plifiers, transistorized remote ampli- 

fiers, stereophonic conversion equip- 
ment, automatic Conelrad control, 
tape recorders, and other items were 
displayed. 

New transmitters, multiplex ex- 
citers and receivers, relay receivers, 
monitors, and audio equipment were 
available for those looking for FM 
equipment. 

Manufacturers of television equip- 
ment presented improved television 
recorders, cameras, projectors, micro- 
wave equipment, lighting, switching 
apparatus, special effects equipment, 
test equipment, automation and oth- 
er items. 

Continuing the trend towards in- 
creased use of magnetic tape for 
broadcasting, many new tape car- 
tridge units were shown for the first 
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equipment 

time. The single cartridge recorder 
and/or playback unit was shown by 
four manufacturers. Collins Radio, 
Gates Radio, and Broadcast Elec- 
tronic's units are compatible in that 
they use interchangeable Fidelipac 
cartridges and are controlled by a 
tone on the second track of the tape. 
A unit introduced by Shafer Custom 
Engineering Co. also uses the Fide- 
lipac cartridge but uses a silver cue - 
dot instead of a tone and records 
with a full track head. Two com- 
panies showed multiple cartridge 
units driven by a, common capstan. 
The multiple unit showed by Collins 
uses a Fidelipac cartridge and the 
Mackenzie program repeater uses a 
custom cartridge. 

A completely automatic program 

The new Ampex VR-I®?IA compact Videotape recorder. 
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William J. Moreland, president of Conrac, Inc., holds the picture -memory tube 
which is the heart of the Video-Chek Storage Unit used for tape editing. 

system was demonstrated by Shafer 
Custom Engineering Division of 
Textron Electronic, Inc. With this 
equipment a complete day's pro- 
gramming can be dialed and cued in 
any sequence. The Shafer Spotter 
5200 in conjunction with the Shafer 
Automation system which controls 
other tape units, and/or record 
changers will provide a semi -auto- 
matic or fully automatic program 
system. Collins Radio Co. also dis- 
played its tape cartridge units in an 
automatic program installation using 
an Autosperser to control the pro- 
gram sequence. In addition to the 
magnetic tape equipment, RCA 
again showed its magnetic disc line 
which combines the advantages of 
magnetic recording and ease of han- 
dling of discs. Gates Radio Co. also 
displayed its spot tape recorder 
which uses a 13 -inch wide magnetic 
belt and will play 101 spots which 
can be up to 90 seconds in length. 
The spots are selected from the front 
panel by an indexed control knob. 
Automatic cueing and rewind are 
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accomplished by two photo -electric 
cells. 

New AM transmitters were shown 
by Bauer Electronics Co., Continen- 
tal Electronic Mfg. Co., Gates Radio 
Co., and RCA. Bauer Electronics 
scored a first in the field of AM 
transmitters by introducing a one 
kilowatt transmitter kit. According 
to the company it is an established 
design based on its FB -1000-J trans- 
mitter. The kit includes detailed 
assembly instructions, a coded wir- 
ing harness, premarked component 
boards for individual transmitter 
sections, a factory assembled and 
checked oscillator -buffer section, a 
complete set of operating tubes, 
crystal, and a special tool kit. The 
transmitter is designed for power re- 
duction to 500 or 250 watts. Conti- 
nental Electronic introduced its new 
one kilowatt AM transmitter and 
Gates Radio Co. showed its new 50 
kilowatt transmitter which features 
dry rectifiers throughout, compact 
size, external or internal air cooling 
and the use of only 15 tubes of six 

A half -sized model of the Tiros weather satellite is photographed with the new 
RCA camera which uses a 41/2 -inch image orthicon tube. 

.iT.` . 
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types. RCA showed its new BTA-5T 
five kilowatt transmitter which has 
a newly designed PA circuit operat- 
ing with a plate efficiency of 90 per 
cent. According to RCA this repre- 
sents an improvement of 20 per cent 
over normal class C operation. Pow- 
er savings of approximately 15,000 
kilowatt hours per year would thus 
be realized. The high efficiency is 
achieved through the use of a third 
harmonic resonator in the plate cir- 
cuit of the single ended power ampli- 
fier stage and another in the cathode 
circuit. The purpose is to provide a 
flat waveform near the peak of the 
cycle instead of the normal Class C 
sinusoidal waveform. 

Automatic transmitter equipment 
has been under test the past year at 
WTOP in Washington, D. C., and 
the equipment was displayed at the 
exhibit and the experiences at WTOP 
described by Granville Klink, chief 
engineer of WTOP. WTOP uses the 

recording system on five transmit- 
ters for AM, FM, and TV. They 
measure 35 different parameters. 
Fifteen of the measurements for two 
AM transmitters are sent over a 
single pair of telephone lines by 
means of a telemetering servo unit. 
The recording equipment is installed 
at the studio with the FM and TV 
transmitters. The recorder, manu- 
factured by Minneapolis -Honeywell 
Regulator Co., fits into a standard 
19 -inch wide relay rack. The trans- 
mitter unit is 20 inches high. With 
remote system, recorder plus annun- 
ciator is 19 inches high. With con- 
solidated system, recorder plus an- 
nunciator and auxiliary equipment 
panel is approximately 30 inches 
high. Up to 16 points can be record- 
ed on a multipoint strip chart which 
has as many as eight adjustable 
alarm circuits. Each point is iden- 
tified by numbers printed on the 
chart. In front of each number is a 

The 41/2 -inch image orthicon tube dis- 
played with new TK- 12 RCA camera. 

mark which indicated the point on 
the chart representing the value of 
the variable and the time. A red 
lamp on the alarm panel, identifying 
the variable, lights whenever the 
variable is discovered to be off nor- 
mal. An audible signal feature is 
also available. Future developments 
could provide automatic adjustment 
of parameters which deviate from 
normal. 

Stereo for AM broadcasting was 
demonstrated by Kahn Research 
Laboratories with their Model STR- 
59-1A stereo exciter -driver system 
which is in use in a number of other 
countries. The system permits com- 
patible stereophonic broadcasts over 
a single AM transmitter and can be 
received on two standard AM re- 
ceivers. The system produces two 
independent sidebands individually 
modulated by each stereo channel. 
To receive the signal each receiver 
is tuned to one of the sidebands. A 
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single receiver tuned in the conven- 
tional manner receives the full pro- 
gram. 

An automatic Conelrad control 
unit which will interrupt the trans- 
mitter carrier in the prescribed se- 
quence and transmit the Conelrad 
tone signal was shown by Collins 
Radio Co. The unit uses a tape car- 
tridge unit. 

An AM receiver designed specifi- 
cally for broadcast applications was 
announced by Kahn Research Lab- 
oratories. The receiver is a fixed 
tuned Single-Sideband unit which is 
intended for radio relay service, qual- 
ity monitoring in difficult reception 
areas, Conelrad monitoring, and oth- 
er purposes where a professional re- 
ceiver is desirable. The receiver min- 
imizes fading distortion and im- 
proves signal-to-noise ratio. 

Gates Radio Co. presented a paper 
and displayed its constant level am- 
plifier which offers advantages over 

INSTANT AUDIO 

'Ll7g1diecA 

peak limiting type amplifiers in that 
the noise level does not rise in pro- 
portion to gain reduction. Advan- 
tages claimed are the elimination of 
background noise fluctuation due to 
changes in program level, an expand- 
er to provide additional automatic 
gain control, fast attack time and a 
high ratio of compression for use as 
a peak limiter in TV and FM appli- 
cations. 

The General Electric Co. showed 
a new completely transistorized port- 
able amplifier for remote use. Fea- 
tures include a built-in tone gener- 
ator, P.A. system feed, plug-in tran- 
sistors, four mike inputs and one 
high level input, and a laminated 
plastic front panel for ease of con- 
trol designation. 

The rosy future predicted for FM 
broadcasting by many industry lead- 
ers was reflected in the many new 
FM transmitters and other equip- 
ment for FM being offered by manu- 

facturers. RCA is offering two new 
FM transmitters in the one kilowatt 
and ten kilowatt range. In addition 
RCA is offering a 20 kilowatt trans- 
mitter which consists of two 10 kilo- 
watt amplifiers diplexed together. 
The two amplifiers are driven by a 
common 250 -watt exciter -driver 
stage. RCA states that this is an 
economical and dependable method 
of producing a high power transmit- 
ter. Collins Radio Co. has entered 
the FM transmitter field with a line 
of transmitters from 10 watts to 15 
kilowatts. Industrial Transmitters & 

Antennas also is offering FM trans- 
mitters in this range. Gates Radio 
Co. has FM transmitters from 10 

watts to 5000 watts. General Elec- 
tronic Laboratories is offering 15,- 
000 -watt and 1000 -watt transmitters 
and Standard Electronics exhibited 
a line of FM transmitters from 250 
watts to 10 kilowatts. All manufac- 

(Continued on page 21) 
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Millions of listeners heard world-famous commentator 
Lowell Thomas in his daily newscasts -from the radio re- 
--, -1.-1g studios in he Winter Olympics press building. 

6 

Sportscaster Tom Harmon made his daily broadcasts over 
the CBS radio network direct from the recording studios. 
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Radio and TV Coverage of 

1960 OLYMPIC WINTER GAMES 

One of the most complex pooled broadcast facilities was set 

up by the Olympic Committee's radio -television staff, broadcast 

equipment manufacturers, telephone companies and the 

U. S. government for use by American and foreign broadcasters. 

FOREIGN broadcasters got a good 
look at American broadcast tech- 
niques and equipment during the 
1960 Olympic Winter Games at 
Squaw Valley, Calif., last February, 
and they liked what they saw. 

The visiting announcers, using 
American equipment exclusively, 
broadcast over 300 hours to their 
home -lands during the 11 -day 
(fames. The technical arrangements 
at Squaw Valley were probably the 
most complex ever set up in the 
United States for foreign broadcast- 
ing, and were accomplished through 
the contributions and cooperation of 
the Olympic Committee's radio - 
television staff, broadcast equip- 
ment manufacturers, telephone com- 
panies and the U. S. government. 

The foreigners were profuse in 
their appreciation of the broadcast- 
ing set-up, according to Don Reeves, 
who directed the radio -television 
operation at Squaw Valley. 

"The foreign commentators were 
very grateful for the services and 
equipment furnished," Reeves said, 
"and without exception to my 

Opening day ceremonies of the Winter Olympic Games held in Blythe Arena 
at Squaw Valley. 
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U. S. and -foreign broadcasiers 5FIown 

using the facilities provided by U. S. 

equipment suppliers. 
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Russ Hodges (right), Franklin Mieuli 
(left) and Neal K. McNaughten inspect 
the plans for the special recording 

facilities at Squaw Valley, Calif. 

knowledge stated that our set-up 
was the best ever provided-and 
some of them had broadcast from 
nine former Olympics, summer and 
winter. 

"We have received many letters 
expressing the foreigners' opinions 
that things here at Squaw Valley 
were the best, and that the foreign 
radio operation was as nearly per- 
fect as it was possible to make it 
and still remain practicable," Reeves 
said. 

The preparation for such a suc- 
cessful operation, as well as the an- 
ticipation of problems that could 
mushroom into international pro- 
portions, were considered in the ini- 
tial design of the Olympic village. 

The broadcasters, all of whom 
were announcers and spoke English, 
lived in dormitories built by the 
Olympic Committee for visiting for- 
eigners on Olympic business. They 
were also assisted in obtaining inter- 
views with athletes and officials. 

The foreign announcers arrived on 
Feb. 10-eight days before the 
Games began-to be briefed on the 
Olympic area and become accus- 
tomed to the facilities and American 
equipment. Pacific Telephone & 

Telegraph Co. provided 15 manage- 
ment level technicians to advise the 
foreign broadcasters, and the U. S. 
Army Signal Corps furnished tech- 
nicians, maintenance personnel and 
laid lines for the operation. 

A radio center in the press build- 
ing included 34 broadcast booths 
and production studios, along with 
sufficient lines so that programs 
could be broadcast or recorded 
simultaneously from two points. 

Three lines were installed at each 
of the 114 positions at eight game 
sites, with a total of 240 termina- 
tions at 21 points throughout the 
Olympic Village area. All these lines 
terminated at a central patch panel 
in the press building and were fed 
into Pacific Telephone & Telegraph. 

The costs of transmission to vari- 
ous points throughout the world 
varied considerably, depending on 
quality, feedback arrangements, etc. 
For example, speech quality trans- 
mission to Europe from Squaw 
Valley to the New York terminal 
point was about $305 for the first 
hour and $245 thereafter. From New 
York to most European countries by 
line cost $240 an hour and $47 an 
hour by short-wave. 

The equipment used by the for- 
eign broadcasters was furnished free 
of charge by Collins Radio Co., the 
Ampex Corp. and Stancil-Hoffman 
Corp. Each of the equipments se- 
lected by the Olympic Committee, 
according to Reeves, was on the 
basis of its proven quality and re- 
liability. "I think this operation 
tested all the equipment about as 
severely as possible," Iteeves said. 

"The minor difficulties experi- 
enced with a few broadcast equip- 
ments were not unexpected, espe- 
cially with the temperature dipping 
far below those at which the units 
had been designed to operate," 
Reeves said, "but we were able to 
work around this problem without 
much difficulty. We had just exactly - 
the right amount of equipment on 
hand and on several occasions every 
single item was in use as well as 
every member of the technical 
staff." 

The microphones and remote am- 
plifiers used by the foreign broad- 
casters were supplied by Collins, and 
the Ampex Corp. furnished record- 
ers and magnetic tapes. Portable 
"Minitape" transistorized recorders 
were provided by the Stancil-Hoff- 
man Corp. 

Collins of Cedar Rapids, Iowa, 
provided 30 of their typewriter - 
sized 212Z-1 Remote Amplifiers. The 
four -channel amplifiers, weighing 22 

pounds, were operated on either bat- 
teries or ac. A total of 141 of Collins 
new line of microphones were used 
by the foreign broadcasters. The re - 

(Continued on page 37) 
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When you need any 
electronic part in a hurry... 

watch the action 
you get from your 
local RAYTHEON distributor! 

-and at factory prices 

Raytheon Distributors 
Alabama 
Birmingham 

Forbes Distributing Company 
MG Electrical Equipment Company 
FAirfax 2-0449 

Mobile 
Forbes Electronic Distributors, Inc. 

Arizona 
Phoenix 

Radio Specialties & Appl. Corp. 
AL 8-6121 

Tucson 
Standard Radio Parts, Inc. 
MA 3-4326 

California 
Burbank 

Valley Electronic Supply Co. 
Victoria 9-3944 

Glendale 
R. V. Weatherford Co. 
Victoria 9-2471 

Hollywood 
Hollywood Radio Supply, Inc. 
HO 4-8321 

Inglewood 
Newark Electric Company 
ORchard 7-1127 

Los Angeles 
Graybar Electric Company, Inc. 
ANgelus 3-7282 
Kierulff Electronics, Inc. 
Richmond 8-2444 

Oakland 
Brill Electronics 
TE 2-6100 
Elmar Electronics 
TEmplar 4-3311 

San Diego 
Radio Parts Company 

Santa Monica 
Santa Monica Radio Parts Corp. 
EXbrook 3-8231 

Colorado 
Denver 

Ward Terry Company 
AMherst 6-3181 

Connecticut 
East Haven 

J. V. Electronics 
HObart 9-1310 

District of Columbia 
Electronic Industrial Sales, Inc. 
HUdson 3-5200 
Kenyon Electronic Supply Company 
DEcatur 2-5800 

Florida 
Miami 

East Coast Radio & Television Co. 
FRanklin 1-4636 

West Palm Beach 
Goddard Distributors, Inc. 
TEmple 3-5701 

Indiana 
Indianapolis 

Graham Electronics Supply Inc. 
MElrose 4-8486 

RAYTHEON COMPANY 
RECEIVING AND INDUSTRIAL TUBES 

MECHANICAL COMPONENTS 
VOLTAGE REGULATORS 
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Serving Key Markets Include 
Illinois 
Chicago 

Allied Radio Corporation 
HAymarket 1-6800 
Newark Electric Company 
STate 2-2944 

Maryland 
Baltimore 

Wholesale Radio Parts Co., Inc. 
Mulberry 5-2134 

Massachusetts 
Boston 

Cramer Electronics, Inc. 
COpley 7-4700 
DeMambro Radio Supply Co., Inc. 
AL 4-9000 
Lafayette Radio Corp. of Mass. 
HUbbard 2-7850 

Cambridge 
Electrical Supply Corporation 
UNiversity 4-6300 

Michigan 
Ann Arbor 

Wedemeyer Electronic Supply Co. 
NOrmandy 2-4457 

Detroit 
Ferguson Electronic Supply Co. 
WOodward 1-2262 

Minnesota 
Minneapolis 

Electronic Expeditors, Inc. 
FEderal 8-7597 

Mississippi 
Jackson 

Ellington Radio, Inc. 
Missouri 
Kansas City 

Burstein-Applebee Company 
BAltimore 1-1155 

New Mexico 
Alamogordo 

Radio Specialties Company, Inc. 
HEmlock 7-0370 

Albuquerque 
Radio Specialties Company, Inc. 
AM 8-3901 

New York 
Buffalo 

Genesee Radio & Parts Co., Inc. 
DElaware 9661 

Mineola, Long Island 
Arrow Electronics, Inc. 
Pioneer 6-8686 

New York City 
H. L. Dalis, Inc. 
EMpire 1-1100 
Milo Electronics Corporation 
BEekman 3-2980 
Sun Radio & Electronics Co., Inc. 
ORegon 5-8600 
Terminal Electronics, Inc. 
CHelsea 3-5200 

Ohio 
Cincinnati 

United Radio Inc. 
CHerry 1-6530 

Cleveland 
Main Line Cleveland, Inc. 
EXpress 1-1800 

Pioneer Electronic Supply Co. 
SUperior 1-9411 

Columbus 
Buckeye Electronic Distributors, Inc. 
CA 8-3265 

Dayton 
Srepco, Inc. 
BAldwin 4-3871 

Oklahoma 
Tulsa 

S & S Radio Supply 
LU 2-7173 

Oregon 
Portland 

Lou Johnson Company, Inc. 
CApitol 2-9551 

Pennsylvania 
Braddock 

Marks Parts Company 
ELectric 1-1314 

Philadelphia 
Almo Radio Company 
WAlnut 2-5918 
Radio Electric Service Co. 
WAlnut 5-5840 

Reading 
The George D. Barbey Co., Inc. 
FR 6-7451 

Tennessee 
Knoxville 

Bondurant Brothers Company 
3-9144 

Texas 
Dallas 

Graybar Electric Company 
Riverside 2-6451 

Houston 
Harrison Equipment Company 
CApitol 4-9131 

Utah 
Salt Lake City 

Standard Supply Company 
EL 5-2971 

Virginia 
Norfolk 

Priest Electronics 
MA 7-4534 

Wisconsin 
Appleton 

Electronic Expeditors, Inc. 
REgent 3-1755 

Green Bay 
Electronic Expeditors, Inc. 
HEmlock 2-4165 

Menasha 
Twin City Electronics 
PArkway 2-5735 

Milwaukee 
EX -EL Distributors, Inc. 
Mitchell 5-7900 
Electronic Expeditors, Inc. 
WOodruff 4-8820 
Milwaukee Electronic Expeditors, Inc. 
GReenfield 6-4144 

Oshkosh 
Electronic Expeditors, Inc. 
BEverly 5-8930 

DISTRIBUTOR PRODUCTS DIVISION WESTWOOD, MASS. 

SEMICONDUCTOR PRODUCTS 
BAYTHEON/MACHLETT POWER TUBES 

CAPTIVE HARDWARE 

New Trends 
Starts on page 10 

turers provide multiplex exciters 
where desired. 

In addition to transmitters, multi- 
plex receivers were shown by Conti- 
nental Mfg. Co. of Omaha and 
Browning Laboratories. FM Relay 
receivers were shown by Continental 
Mfg. & Electronic Applications, Inc. 

As in previous years many new de- 
velopments in television were shown. 
The art of television recording on 
magnetic tape continued to progress 
and a number of significant improve- 
ments were demonstrated. Ampex 
displayed its inter -sync, inter -switch, 
new modulator, and a new compact 
vertical model. The Inter -Sync fea- 
ture enables several recorders to be 
locked together and synchronized 
with the output of live studio cam- 
eras, film chains, slide projectors or 
any other TV signal source. The pic- 
tures from these sources can be pro- 
duced into a composite tape with 
lap dissolves, wipes, split screen ef- 
fects, mattes, superimpositions and 
other kinds of special effects. The 
television recorder can be synchron- 
ized to station sync, permitting the 
station to cut, wipe or lap -dissolve 
from a program into local tape with- 
out picture roll. The synchronizer 
accessory is a rack mounting chassis 
which directly replaces the drum 
servo and capstan signal generator 
of any Ampex recorder. It locks the 
recorder to an external sync source 
with sufficient precision to permit 
integration of the recorder's output 
into normal studio programming. 

The Interswitch development per- 
mits a single recorder to record and 
play back monochrome television 
signals on any of the world's four 
television standards which are the 
405 -line, 25 -frame standard used in 
the United Kingdom and Ireland, 
the 525 -line, 30 -frame standard of 
North America, most of Latin Amer- 
ica, Japan, and some other countries, 
the 625 -line, 25 -frame standard of 
Australia and most of Europe, and 
the 819 -line, 25 -frame standard of 
France. 

Switching between line standards 
is accomplished by removing one set 
of modules from the front of five 
chassis and plugging in the appro- 
priate set for the standard desired. 
Through the change in circuitry the 
circuits governing video recording 
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head speed, capstan motor speed and 
video processing of TV signals are 
adjusted to meet the operating re- 
quirements of that TV line standard 
on which a recording is to be made. 
The feature may be ordered as a kit 
for field installation or may be spe- 
cified for factory installation on a 
new recorder. 

The new modulator and demodu- 
lator incorporates the newly pro- 
posed Ampex Master Video Equali- 
zation curve which adds 6 db of sig- 
nal-to-noise ratio and an improve- 
ment in frequency and transient re - 

spouse. Other improvements are also 
incorporated in the new modulator/ 
demodulator. Ampex also supplies a 
new Delay Equalizer to vary the 
quadrature alignment of the video 
head assembly. The new compact 
VR -1001A Ampex recorder includes 
all of the features of the console 
model. It occupies 11 sq. ft. of floor 
space and can be operated from a 
sitting position. 

RCA has announced a frame -lock 
module which locks the tape signal 
to other video sources enabling 
switching, dissolves and special cut - 

for all your tv lighting problems... 

see LUMITRON ,:..,, 
For well-rounded, well-founded consultation and design assistance in TV lighting 
see LUMITRON ... the first name in theatrical lighting since 1892. LUMITRON 
is ready to serve your needs, economically, in everything from spots to complete, 
custom-tailored, all -electronic lighting control systems. 
FOR INSTANCE - The dramatic new LUMITRON CJR/Auto-Punch System, 
now in ABC's huge New York studios TV -1 and 
TV -2, is today's most advanced, most reliable elec- 
tronic lighting control system. There is none finer. 
For the complete package ... for plans assistance, 
components or fully integrated systems designed to 
meet your needs and budget ... consult LUMITRON 
today. Write for descriptive literature. 

L IIIM 1 TROH Division of METLLOPOLITAN ELE(TRI( MEG. (0. 
tTROPOuTAN 

2250 5seinwoy Shee Long Islond Cilrr 5, N. Y. 8-3200 

in effects without roll-over. Elec- 
tronic editing can be accomplished 
by feeding two or more tape signals 
through a standard TV switcher into 
a master tape recorder. The RCA 
recorder has been equipped with air - 
bearing head wheel motors. A thin 
layer of air under pressure replaces 
the head wheel motor ball bearings. 
The metal guides for the tape also 
employ the air cushion principle. 
RCA also uses the electronic quad- 
rature adjustment system to permit 
exact alignment with tapes recorded 
on other machines. 

Several aids for mechanically edit- 
ing video tape by splicing were in- 
troduced at this year's convention. 
Two problems are faced in splicing 
television tape. One is correctly iden- 
tifying the exact frame where it is 
desired to make the splice and the 
other is precisely aligning the editing 
pulses on the two tapes to be spliced. 
Current practice is to locate thé ap- 
proximate frame by playing the 
tape and stopping it at the desired 
point. Since one inch of tape equals 
two frames or four fields it is diffi- 
cult to determine which editing 
pulse identifies a particular field be- 
cause of the tape travel after stop- 
ping the recorder. A solution to this 
problem is provided by the Video- 
Chek Multi -Frame device introduced 
by Conrac, Inc., and developed in 
cooperation with Ampex. This de- 
vice uses a video storage tube to re- 
tain four frames spaced either four, 
eight, or 16 frames apart. The pic- 
tures can be read out and displayed 
on a monitor or aired if desired either 
singly or collectively as four quarter 
sized pictures. 

Ampex has developed a modifica- 
tion for its video tape recorder that 
marks the exact frame on the tape 
which is stored by the Video-Chek 
device. The device can also be used 
in production to display stills of 
spectacular moments in sporting or 
special events. 

Identifying of the editing pulse for 
splicing purposes is usually done by 
applying a metallic solution to the 
control track which causes the pulses 
to be visible due to the arrangement 
of the iron particles caused by the 
magnetic field of the pulses. A new 
method introduced by Telescript- 
CPS, Inc., identifies the pulse by dis- 
playing it on an oscilloscope tube 
when the tape is correctly positioned 
in the tape splicer. This is done by 
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means of a vibrating magnetic head 
which picks up the signal from the 
tape. This method simplifies the 
finding of the editing pulse by elim- 
inating the use of solutions and 
microscope. 

The need for a higher quality pic- 
ture signal for TV master tapes 
which will allow tape copies that do 
not lose live quality has brought 
about the popularity of the 41/ -inch 
image orthicon camera. By increas- 
ing the area of the target scanned 
by the electron beam an improve- 
ment in picture quality is obtained 
similarly to using a larger negative 
size in photography. The target in 
the 41/2 -inch tube provides a 50 per 
cent larger target for the electron 
beam. The same size lenses can be 
used for both the 3 -inch and 41/2 -inch 
tube because the photo -cathode is 
the same size in both tubes. The 
41/2 -inch tube uses electron magnifi- 
cation to increase the size of the 
image on the target. Increased reso- 
lution, improved signal-to-noise ratio, 
and a minimizing of overshoots and 
halos are the features offered by use 
of the larger image orthicon tube. 
Three companies are offering cam- 
eras with the 41/2 -inch tube. RCA 
introduced its new TK -12 camera 
which also incorporates additional 
features of stability and simplicity 
of operation. Ampex is marketing 
the Marconi Mark IV camera and 
Telechrome Mfg. Corp. has intro- 
duced the E.M.I. Model 203 41/2 -inch 
image orthicon camera to the U. S. 
market. Telechrome has announced 
that it will be responsible for the in- 
stallation, planning, supply and serv- 
icing of the equipment throughout 
the U. S. The E.M.I. 203 camera 
can use either a 3 -inch or 41/2 -inch 
tube and permits change of I. O. 
tubes through the turret without 
opening the camera sides. With plug 
in connectors the camera will oper- 
ate on 625, 525, or 405 lines. 

Telechrome also showed the E.M.I. 
204 color camera using three vidicon 
tubes. General Electric Co. showed 
its new color camera which featured 
printed circuits and transistors to re- 
duce its size and weight. Improve- 
ments demonstrated are an optical 
system which reduces shading, elim- 
inates astigmatism and spherical 
aberration, transistorized preamps, 
simplified maintenance by swing out 
chassis and plug-in assemblies, and 
a single lightweight cable. 

Dage Television Division displayed 
a portable back pack television unit 
with many unique features. The 
pack unit which weighs only 14 lb. 
contains a full EIA sync generator, 
2000 megacycle transmitter, antenna 
and batteries. The camera has a 
three lens turret and uses a vidicon 
tube. The unit is entirely transistor- 
ized except for the transmitter klys- 
tron and vidicon tube. 

Another unique item displayed 
was a peak indicating volume indi- 
cator which is popular in Europe and 
offers more information on program 

levels than can be obtained by the 
standard VU meter. The meter, dis- 
played by Electronic Applications, 
indicates a wide dynamic range with 
extreme accuracy. Fast build up to 
indicate peaks and variable return 
time enables the meter to give a true 
level indication of non -sinusoidal 
program material. The meter con- 
sists of a light beam indicator and 
plug-in amplifier. 

Other developments of this year's 
convention will be covered in detail 
in future issues of BROADCAST ENGI- 
NEERING. 

CECO offers you a 

variety of dependable 

equipment for 

IMAGE ORTHICON 

MICRO RELAY 

IMAGE ORTHICON 

TH -2 BALANCED TV HEAD 

MODEL C with adjustable cen- 
ter of gravity for Image Orth 
Cameras weighing up to 135 

lbs. $425.00 

TR -18 PROFESSION- 
AL TYPE TRIPOD with 
wooden tripod legs for 
BALANCED TV Head 
and LARGE VIDICON 
HEAD $150.00 

TRIPODS 

MICRO RELAY 

TH -3 MICRO RELAY 
TILT HEAD for mount- 
ing Parabola Beam Re- 

flectors. 
$285.00 

TR -3 METAL TRI- 
POD for mounting 
MICRO RELAY TILT 
HEAD, LARGE VIDI- 
CON and BALANCED 
TV HEAD. $260.00 

D-3 PROFESSIONAL 
SENIOR DOLLY for 
PRO JR., METAL and 
Professional Type 
Tripods. 

$150.00 

GRITIERR ESUIPIi1Ef1T @D.,Iè1C. 

Dept. BE, 315 West 43rd St., New York 36, N. Y., JUdson 6-1420 

VIDICON 

X-140 REMOTE CONTROL 
PAN & TILT HEAD with "Dial- 
astop" for remotely panning 
and tilting Vidicon Cameras 
weighing up to 20 lbs. $400.00 

X-141 CONTROL Box for RE 

MOTE HEAD $40.00 

«Um 

TR -6 PRO JR. SPRING BAL- 

ANCED PAN & TILT HEAD for 
Vidicon Cameras weighing up 

to 35 lbs. (With Tripod) 
$200.00 

TH -3-V LARGE VIDICON 
SPRING BALANCED PAN & TILT 
HEAD for Vidicon Cameras 
weighing up to 100 lbs. 

$310.00 

*Dealer and quantity price 
inquiries invited. 

Write today for information 
on the equipment you need 
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It Shouldn't Happen to a Dog 

The Professor describes a 

useful device which is 

guaranteed to discourage 

forgetful borrowers. 

INPUT 
(SEE TEXT) 

RI 

(SEE TEXT) 

Hg. - Refer to chart Fig. 3 for 
values. 

Fig. 2 - The "LITTLE PROFESSOR" 
is shown in action. The MARK I 

coated with finger nail polish pro- 
duces above action for several min- 
utes, then lingers for days and days. 

By PROFESSOR OSCAR VON DER SNIKRAH 

How many times have you wished 
for a way to stop those pests that 
come around and want their radio 
or TV set repaired for free? 

Or on the other hand, how about 
the guy who borrows your test gear 
(such as a distortion meter) and 

never returns it until you call him 
three months later? 

To alleviate these conditions and 
many others that will suggest them- 
selves to the always resourceful sta- 
tion engineer, our laboratory has 
spent several months of secret re- 
search that has now culminated in 
the final development of a device 
that is not only foolproof but has 
survived the most rigorous of field 
tests under all kinds of actual en- 
vironment. 

Although it is beyond the scope 
of this paper to discuss the mathe- 
matical analysis of the circuit para- 
meters shown in Figure 1, a com- 
plete discussion may be found on 
page 2371 of Terman and in the 
1927 edition of the ARRL hand- 
book. 

We are deeply indebted also to 
Ohms Law for making the whole 
thing a reality. 

The device we have developed has 
been named the "Little Professor" 
by my co-workers. A prototype is 
shown in Figure 2 representing the 
professional method of application. 
Haywire procedures also work, but 
should not be used on the Mark IV 
or Mark IVa model since it is not 
our desire to start a fire. 

Referring to Figure 1, the input 
is connected across the 117 volt AC 
line that enters the device that is 
being "rigged." It may either be in- 
stalled before or after the AC switch 
depending on whether action is de- 
sired before or after the device is 
turned on. 

At any rate, soon after application 
of the prescribed voltage to the in- 
put of the circuit, some sort of 
action can be expected depending 
upon the model chosen for the par- 
ticular application. 

As usual, good engineering is re- 
quired in choosing the proper model 
to fit the desired end results. 

For example, the 1\Iark I "Little 
Professor" will give relatively slow 
but lingering results that will pro- 
duce days of doubt and frustration 

(Continued on page 36) 

TYPE R 1 EFFECT SUGGESTED 
APPLICATION 

MARK I 

470052 
1 watt 

Slow, Subtle 
Long lasting 

Long range 
irritation 

MARK 11 

470052 
1/2 watt 

Medium slow to suggest 
equipment failure 

Early return of 
borrowed equip. 

MARK III 
310052 
1/2 watt 

Medium fast with 
trace of smoke 

Guaranteed to 
produce action 

MARK IV 
27000 
1/2 watt 

Equivalent to a 

burn out 
Run for the 
panic button 

MARK IVa 
100052 

1 watt 
Exploding effect with 
flames and purple smoke 

I I I 

I I I I 

Fig. 3 - Using above values, a unit may be engineered for any application. 
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NEW DIMENSIONS IN 

BROADCASTING 

EQUIPMENT 
This newest Bauer 5000 watt AM transmitter utilizes conservative 
design of all circuits and today's most advanced components to pro- 
vide you with top performance plus minimum maintenance through 
operation of all components well below rating. The final RF tube, 
for example, is a ceramic tetrode (Eimac 4Cx5000A) that provides a 
maximum dissipation capability twice that of conventional trans- 
mitter design. At the same time power consumption has been re- 
duced several kilowatts, Bauer's advanced design has also reduced 
the tube complement by 50% and provided easy accessibility to all 
components. These are just a few of the many advanced features 
available as standard equipment, when you specify the Bauer Model 
Fa -50004. Complete detailed specifications available upon request. 

Starñdard Features 
Vacuum Capacitors 100% Silicon Diode Rectifiers 
Automatic Filament Regulation Automatic Protective System 
Built -In Remote Control One Knob Tuning Bauer 
ELECTRONICS CORPORATION 
1011 INDUSTRIAL WAY.. BURLINUME, CALIFORNIA DIAMOND 2-5080 

"DESIGNERS AND MANUFACTURERS OF AM TRANSMITTING EQUIPMENT FOR OVER 25 YEARS" 
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FM TRANSMITTER MEASUREMENTS 

By DWIGHT "RED" HARKINS* 

0.7 

0.6 

0.5 .4 

0.4 

0.2 -4- 

0.3 

0.1 - 
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- 0.1 ' 

- 0.2 

- 0.3 

- 0.4 -;- 
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Techniques are described for determining 

the deviation of an FM carrier in order 

to calibrate the station monitor. 

ONE of the unique features of fre- 
quency modulation is the fact that 
the carrier energy is distributed into 
a multitude of side carriers when- 
ever modulation is applied. Under 
certain conditions all of the carrier 
energy is displaced and the carrier 
is completely absent. 

When the modulation consists of 
a single sine wave tone, the amount 
of modulation or deviation can be 
mathematically predetermined for 
the various carrier "null" outs. 

It is beyond the scope of this ar- 
ticle to present the complex mathe- 
matical analysis of this fundamental 
behaviour of FM waves; however, 
it is related to the Bessel function of 
zero order times the modulation 
index. 

Figure 1 shows the amplitude of 

MODULATION INDEX 

the carrier as related to the modu- 
lation index. It will be remembered 
the modulation index is determined 
by dividing the amount of deviation 
(to either side of the carrier) by the 
modulating tone. For example, a 
15,000 cps tone deviating the carrier 
plus or minus 75 Kc. or 100 per cent 
would be: 

75,000 
= 5 (the modulation index) 

15,000 

Although the graph of Figure 1 

can be carried out even further, it 
shows that the carrier goes through 
zero six times as the modulation in- 
dex increases to 20. 

Using these carrier "nulls," the 
modulation monitor can be cali- 
brated to insure its accuracy. 

*Harkins Radio, Inc., Phoenix, Arizona 

20 

Fig. ! Graph of Bessel function plotted as function of modulation index. 
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STRAIGHT TALK 

to 

BROADCAST ENGINEERS 
QUALITY RADIO TRANSMISSION BEGINS AT 

THE TRANSMITTER 

When you install a Collins Broadcast 
Transmitter, you get double proof of 
performance, assuring you of the most 
thoroughly tested transmitter available. 
In addition to the audio proof of per- 
formance, Collins transmitters are ac- 
companied by a written proof of per- 
formance, too. 

Every Collins transmitter is completely 
checked at the individual customer's fre- 
quency and with his particular antenna 
impedance requirements. A copy of the 
data recorded during these tests is ship- 
ped with each transmitter. These are not 
typical data but actual measurements 
that can be duplicated by the customer 
and thus may be used for operation 
checks and field servicing of the equip- 
ment. 

Collins transmitters are operated at 
power outputs ten per cent above their 
ratings to allow for losses in lines and 
matching networks. Efficiencies are com- 
puted with the transmitter meters which 
have been checked against secondary 
standards to assure an accuracy of two 
per cent or better. Audio frequency re- 
sponse and distortion measurements are 
taken for both high and low power levels. 
Voltage and current readings for all tubes 
are recorded as indicated by the trans- 
mitter meters, or otherwise they are 
measured at the tube pins. Other in- 
formation recorded includes input levels 
required for 100 per cent modulation for 

By DON JENKINS 
Final Test Foreman 

Collins Radio Company 

both low and high power and ac power 
input requirements for various operating 
conditions. Tuning data which specify 
coil turns and dial readings are also part 
of the performance data. Each transmit- 
ter is programmed into a dummy load for 
eight hours at a high level of modulation 
as a means of eliminating early failure 
components and further assuring reliabil- 
ity in the field. 

After successful completion of the test- 
ing, the heavy components such as plate 
and modulation transformers and filter 
reactors are removed, and the wires and 
associated terminals are coded. The trans- 
mitter is routed to the paint shop for a 
touch-up if necessary, and it is then sent 
for a final, check -off inspection to guaran- 
tee delivery of a complete, reliable unit. 

Interest in the transmitter does not end 
with its shipment. A competent staff of 
Collins field engineers and twenty-four 
hour availability of service parts stand 
behind delivery to insure continued per- 
formance. 

Station managers, engineers and oper- 
ating personnel are always welcome to 
visit the Collins test facilities. Here, you 
may witness the actual tests being made 
on your equipment and obtain firsthand 
operating instructions. 

When you buy a Collins transmitter 
you are assured of a quality transmitter - completely tested and ready for in- 
stallation. 

=COLLINSL___ 

Quality radio transmission begins at 
the transmitter - a Collins 3001-2 250/ 
100 watt; 550A-1 500/250 watt; 20V-2 
1,000/500 watt; and 21E/M 5,000/ 
10,000 watt. 

Write Collins Radio Company, Broad- 
cast Sales, Cedar Rapids, Iowa, for in- 
formation and specifications on a Collins 
quality transmitter in your radio station. 

The Collins 300J-2, 

550A-1, 20V-2 Transmitter 

COLLINS RADIO COMPANY CEDAR RAPIDS, IOWA DALLAS, TEXAS BURBANK, CALIFORNIA 
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Six ounces of beauty 

in styling and musical quality. 

AKG's D 19 B wide -range dynamic 

microphone gets the best out of the 

better grade of tape recorders. 

Excellent sensitivity and cardioid 

discrimination; bass -cut switch; 

200 Ohms and high impedance. 

A product of Vienna, where they 

know the true sound of music! 

Imported and serviced in USA by 

,Electronic Applications, Inc. 

Stamford, Connecticut. 

AMENDMENTS AND PROPOSED 

CHANGES OF F.C.C. REGULATIONS 

PART 17 - CONSTRUCTION, MARKING, 
AND LIGHTING OF ANTENNA STRUC- 
TURES 

Miscellaneous Amendments 
The Commission having under consid- 

eration the amendment of Part 17- 
Construction, Marking and Lighting of 
Antenna Structures, of its rules to effect 
editorial changes arising from the trans- 
fer of the functions of the Civil Aero- 
nautics Administration to the Federal 
Aviation Agency; and to clarify sections 
concerning painting and lighting speci- 
fications; and 

It appearing that for the above -men- 
tioned reasons, the public interest would 
be served by amending Part 17 of the 
Commission's rules in the manner herein 
ordered; and 

It further appearing that the amend- 
ments adopted herein are editorial in 
nature; therefore, prior publication of 
notice of proposed rule making under 
the provisions of section 4 (a) of the Ad- 
ministrative Procedure Act is unneces- 
sary; and 

It further appearing that since the 
amendments herein ordered adopted in- 
volve no substantive change in the Corn - 
missions' rules such amendments may be 
made effective less than 30 days after 
publication, as provided in section 4 (c) 
of the Administrative Procedure Act; 
and 

It further appearing that the amend- 
ments herein are issued pursuant to the 
authority contained in sections 4 (i) , 

5 (d) (1) and 303 (r) of the Communi- 
cations Act of 1934, as amended, and 
section 0.341 (a) of the Commission's 
Statement of Organization, Delegation 
of Authority and other information. 

It is ordered, This 24th day of Febru- 
ary 1960 that effective February 24, 
1960, Part 17-Construction, Marking 
and Lighting of Antenna Structures, is 
amended, as set forth below. 

Part 17 is amended as follows: 
1. Section 17.1 (b) is amended to read 

as follows: 
§ 17.1 Basis and purpose. 

* * * * * 

(b) The purpose of the rules in this 
part is to prescribe certain procedures 
and standards with respect to the Com- 
mission's consideration of proposed an- 
tenna structures which will serve as a 
guide to persons intending to apply for 
radio station licenses. The standards 
were worked out in conjunction with the 
Civil Aeronautics Administration (now 
the Federal Aviation Agency) , the De- 

partment of Defense and other Govern- 
ment agencies. 

2. In § 17.2, paragraphs (e)., (h) , (j) , 

and (m) are amended, footnote 1 to 
paragraph (1) is deleted and a note to 
the paragraph is substituted therefore, 
a follows: 
§ 17.2 Definitions. 

(e) Designated air traffic control 
areas. Areas established and designated 
by the Administrator of the Federal 
Aviation Agency for air traffic control 
purposes. Information concerning the 
location of these areas can be obtained 
from Federal Aviation Agency publica- 
tions and by contacting the FAA re- 
gional offices. 

* * * * * 

(h) Civil airways. A system of aerial 
routes designated by the Administrator 
of the Federal Aviation Agency for Air 
Navigation and Traffic Control pur- 
poses. Information concerning the loca- 
tion of civil airways can be obtained 
from aeronautical charts, FAA publica- 
tions, and by contacting the FAA re- 
gional offices. 

* * * * * 

(j) Horizontal surface. The horizontal 
surface is an imaginary plane through 
the airspace, circular in shape, with its 
height 150 feet above the established 
airport elevation and having a radius 
from the airport reference point as indi- 
cated in the following table: 

Feet 
Intercontinental express airports 

and Department of Defense 
air bases 13,000 

Intercontinental airport 11,500 
Continental airports 10,000 
Express airports 8,500 
Trunk line airports 7,000 
Feeder airports 6,000 
All smaller airports 5,000 

The category of every airport in ac- 
cordance with the above classification is 
designated by the Administrator of the 
Federal Aviation Agency. 

* * * * * 

(1) * * * 

NOTE: Consideration to aeronautical 
facilities not in existence at the time of 
the filing of the application for radio 
facilities will be given only when pro- 
posed airport construction or improve- 
ment plans are on file with the Federal 
Aviation Agency as of the filing date of 
the application for such radio facilities. 

(m) Minimum flight altitude. Mini - 
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muni altitudes designated by the Ad- 
ministrator of the Federal Aviation 
Agency to provide aircraft a safe clear- 
ance of all obstructions within the area 
designated. The necessary information 
concerning the locations of these areas 
and the established minimum flight alti- 
tude can be obtained from the FAA 
publications and by contacting the FAA 
regional offices. 

3. Delete footnote and footnote desig- 
nator 2, § 17.12 (c) and add a note to 
the text immediately following Section 
17.12 (e) to read as follows: 
§ 17.12 Antenna structures over 170 feet 

up to and including 500 feet in height. 
* * * * * 

(e) * * * 

NOTE: See note to § 17.2 (1) . 

4. Section 17.23 is amended to read 
as follows: 
§ 17.23 Specifications for the painting of 

antenna structures in accordance with 
§ 17.21. 
Antenna structures shall be painted 

throughout their height with alternate 
bands of aviation surface orange and 
white, terminating with aviation surface 
orange bands at both top and bottom. 
The width of the bands should be equal 
and approximately one -seventh the 
height of the structure, provided how- 
ever, that the bands shall not be more 
than 40 feet nor less than 11/2 feet in 
width. 
§5 17.27-17.33 (Amendment] 

5. That portion of §§ 17.27 (a) (3) , 

17.28 (a) (3) , 17.29 (a) (3) , 17.30 (a) (3) , 

17.31 (a) (3) , 17.32 (a) (3) , 17.33 (a) (3) 
which reads "100- or 111 -watt lamp 
(#100 A21/TS or #111 A21/TS, re- 
spectively) " is amended to read as fol- 
lows: "100-, 107-, 111-, or 116 -watt 
lamp (#100 A21/TS, #107 A21/TS, 
#111 A21/TS or #116 A21/TS, re- 
spectively) ." 
§5 17.24-17.26. 17.36 (Amendment] 

6. That portion of §§ 17.24 (a) (1) , 

17.25 (a) (2) , 17.26 (a) (2) , 17.36 which 
reads "100-, or 111 -watt lamps (#100 
A21/TS or #111 A21/TS, respectively)" 
is amended to read as follows: "100-, 
107-, 111-, or 116 -watt lamps (#100 
A21/TS, #107 A21/TS, #111 A21/TS 
or #116 A21/TS, respectively) ." 

7. Section 17.37 (b) is amended to 
read as follows: 

* * * * * 

§ 17.37 Inspection of tower lights and 
associated control equipment. 
(b) Shall report immediately by tele- 

phone or telegraph to the nearest Air 
Traffic Communication Station or office 
of the Federal Aviation Agency any ob- 
served or otherwise known failure of a 
code or rotating beacon light or top light 
not corrected within thirty minutes, re- 
gardless of the cause of such failure. 
Further notification by telephone or 
telegraph shall be given immediately 
upon resumption of the required illumi- 
nation. 

AMPEX 351 
STEREOPHONIC/MONOPHONIC 

(AMPEX 

FIRST CHOICE 
FOR LASTING ECONOMY 
Precision design and rugged construction to meet the exacting, 
professional requirements of the broadcast industry assure long, 
trouble -free life for true economy. 

Consistently high performance and virtually trouble -free operation 
of the Ampex 351 have established it as the first choice of not only 
broadcasters, but educators, professional recording studios, research 
laboratories, religious and business organizations. 

Actual case histories document the fact that Ampex, on a cost -per - 
operating -hour basis, is the most economical recorder made. Write 
for new comprehensive catalog 2033. 

Ampex will be at NAB, Chicago, April 3 to 6, 1960, 
Exhibit No. 32 

AUDIO PRODUCTS DIVISION 

AMPEX PROFESSIONAL PRODUCTS COMPANY 

934 CHARTER STREET REDWOOD CITY, CALIFORNIA 

AMPEX 

April, 1960 3I 
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8. Section 17.38 (c) (4) and (5) is 
amended to read as follows: 
§ 17.38 Recording of tower light inspec- 

tions in the station record. 

(e) * * * 

(4) Identification of Air Traffic Com- 
munication Station (Federal Aviation 
Agency) notified of the failure of any 
code or rotating beacon light or top light 

not corrected within thirty minutes, and 
the date and time such notice was given. 

(5) Date and time notice was given 
to the Air Traffic Communication Sta- 
tion (Federal Aviation Agency) that the 
required illumination was resumed. 

9. The table in § 17.42 is amended to 
read a,: follow: 
§ 17.42 Lighting equipment. 

Outside white 
Aviation surface orange 

Aviation surface orange, enamel 

Code beacon FAA Specification 
Obstruction light globe, prismatic....Army-N D 
Obstruction light globe, fresnel do 
Single multiple obstruction light do 

fitting assembly 
Obstruction light fitting assembly do 
100 -watt lamp 
107 -watt lamp 
111 -watt lamp 
110 -watt lamp 
500 -watt lamp 
620 -watt lamp 

rawing 

Federal Specifications TT -P-1021 
do TT -P-591 3 (Color #12197 of Federal 

Standard 595) 
do TT -D-4891 (Color #12107 of Federal 

Standard 595) 
s 4-16 (Sec. II -d -Style 4)4 

avp 
AN -L -10A2 

or 
FAA Specification L-8106 

No. 100 A21/TS° 
No. 107 A21/TS (3,000 hours) 
No. 111 A21/TS ((3,000 hours) 
No. 116 A21/TS (6,000 hours) 
No. 500 PS 40/456 
No. 620 PS 40/45 (3,000 hours) 

1Copies of this specification can be obtained from the Business Service Center, General Services 
Administration, 7th and D Streets, S.W-., Washington 25, D. C. (Outside white, 10 cents; Aviation 
surface orange, paint 5 cents, enamel 15 cents). 

-Copies of Army -Navy Specifications or drawings can be obtained by contacting Commanding 
General, Air Materiel Command, Wright Field, Dayton, Ohio, or the Bureau of Aeronautics, Navy 
Department, Washington 25, D. C. Information concerning Army -Navy Specifications or drawings 
can also be obtained from the Bureau of Facilities of Materiel, Airports Division, Federal Avia- 
tion Agency, Washington 25, D. C. ,r 

3At the Air Routes and Ground Aids Division Meeting of the International Civil Aviation Organi- 
zation during November 1949, the designation "Aviation Surface Orange" was adopted to replace 
"International Orange." 

'Copies of this specification can be obtained from the Airspace Utilization Division, Federal 
Aviation Agency, Washington 25, D. C. 

5Copies of this specification can be obtained from the Bureau of Facilities of Materiel, Airports 
Division, Federal Aviation Agency, Washington 25, D. C. 

^It is strongly recommended that the 1l6 -watt, 6,000 hour lamp and 620 -watt, 3,000 hour lamp 
be used instead of the 100 -watt and the 100 -watt lamps whenever possible in view of the extended 
life, lower maintenance cost, and greater safety which they provide. 

RADIO BROADCAST SERVICES 
Extension of Time for Filing Comments 
In the matter of amendment of 

§ § 3.119, 8.289, 3.654 and 3.789 of the 
Commission's rules. 

At a session of the Federal Communi- 
cations Commission held at its offices in 
Washington, D. C., on the 29th day of 
February, 1960; 

The Commission having before it for 
consideration (1) its Notice of Proposed 
Rule Making in the above -captioned 
matter released on February 8, 1960, 
providing for the filing of comments 
with respect to its proposals on or be- 
fore March 1, 1960; and (2) a "Request 
for Extension of Time Within Which to 
File Comments" filed on February 26, 
1960, by the National Association of 
Broadcasters; and 

It appearing that the National Asso- 
ciation of Broadcasters requests an ex- 
tension of time for the filing of said com- 
ments to March 22, 1960, and for filing 
of reply comments to March 31, 1960; 
and that it is alleged, among other 
things, that such extension will enable 
petitioner and "other interested parties 
to devote further time to an evaluation 
of the possible wide ramifications pres- 
ent in the proposed language" of the 
above -captioned amendment; and 

It further appearing that the grant 
of the requested extension will serve 

BACKGROUND MUSIC RECEIVERS .. . 

FOR THOSE IN MULTIPLEXING 
ELECTRO pics 

multi PLEX 

The Q-75 multiplex receiver employs 17 tubes, 
de luxe features. High sensitivity, 10 watts out- 
put. May also be used in Simplex operations 

with selective muting. 

ELECTRO-PLEX HAS THE THREE IMPORTANT INGREDIENTS 
BACKGROUND MUSIC BUSINESS A SUCCESS: 

EXPERIENCE 

EQUIPMENT . 

POLICY 

The MLX-10 is 
Lower in price 
Ten tubes, 4 

the Electro-Plex economy model. 
than any other multiplex receiver. 
watts output. Save money on 
local installations. 

TO MAKE YOUR 

Electro-Plex personnel has over 10 years experience in background music work-were 
in on the initial designs of simplex receivers when FM radio was first used for this 
application back in 1948. 

Currently available Electro-Plex equipment represents the latest in multiplex circuitry - the most modern approach - designed by engineering personnel with over 20 
years experience in F.M. 

An important element at Electro-Plex. Our policy embodies a deep, personal interest 
in our customers and a desire to help them with their engineering and operational 
problem wherever possible. 

ELECTRO-PLEX Division 

NUCLEAR ELECTRONICS CORPORATION 
2925 N. Broad St. Philadelphia 32, Pa. 
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the public interest, convenience and 
necessity; 

It is ordered, That time within which 
comments may be filed in the above - 
captioned proceeding is extended to 
March 22, 1960, and that the time for 
filing reply comments is extended to 
March 31, 1960. 

LICENSE PERIODS FOR CERTAIN 
BROADCAST STATIONS 

Notice of Proposed Rule Making 

1. Notice is hereby given of proposed 
rule making in the above - entitled 
matter. 

2. The Commission has under consid- 
eration the above -enumerated provisions 
of its rules. Although relating to dif- 
ferent broadcast services, these rules are 
identical in substance. The Standard 
Broadcast Rule provides, in pertinent 
part, as follows: 

All standard broadcast licenses will be 
issued for a normal license period of 
three years. Licenses will be issued to 
expire at the hour of 3:00 a.m., e.s.t., in 
accordance with the following schedule 
and at three years thereafter. 

3. As here applicable, section 307 (d) 
of the Communications Act of 1934, as 
amended (47 U.S.C. sec. 307 (d) , pro- 
vides: 

No license granted for the operation 
of a broadcasting station shall be for a 
longer term than three years. * * * 

Upon the expiration of any license, upon 
application therefor, a renewal of such 
license may be granted from time to 
time for a term of not to exceed three 
years in the case of broadcasting licenses, 
* * * if the Commission finds that pub- 
lic interest, convenience, and necessity 
would be served thereby. 

4. The above provisions of the rules 
provide for a three-year term for initial 
licenses and subsequent renewals of 
three years each. In order to conform 
these implementing rules to the statute 
and to make clear that the Commission 
may, in appropriate circumstances, issue 
an initial license or a renewal of license 
for a lesser term, it is proposed to amend 
these rules in the manner set forth 
below. 

5. Authority for the adoption of the 
proposed amendments is contained in 
sections 4 (i) , 303 (r) , 307 (d) , 308 (a) , 

and 309 (a) and (d) of the Communi- 
cations Act of 1934, as amended. . 

6. Any interested party who is of the 
view that the proposed amendment 
should not be adopted, or should not be 
adopted in the form set forth herein, 
may file with the Commission on or be- 
fore April 1, 1960, a written statement 
setting forth his comments. Comments 
supporting the proposed amendment 
may also be filed on or before the same 
date. Comments in reply to original 
comments may be filed within 10 days 
from the last day for reply to original 
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comments. The Commission will con- 
sider all comments filed hereunder prior 
to taking final action in this matter pro- 
vided that, notwithstanding the provi- 
sions of § 1.213 of the rules, the Com- 
mission will not be limited solely to the 
comments filed in this proceeding. 

7. In accordance with the provisions 
of § 1.54 of the rules, an original and 14 
copies of all written comments shall be 
furnished the Commission. 

1. Paragraph (a) of § 3.34 is amended 
to read as follows: 

4 3.34 Normal license period. 
(a) Licenses for standard broadcast 

stations ordinarily will be issued for a 
period of three years and, when regularly 
renewed, at three year intervals there- 
after; Provided, however, That, if the 
Commission finds that the public inter- 
est, convenience, and necessity will be 
served thereby, it may issue either an 
initial license or a renewal thereof for 
a lesser term. When regularly issued or 
renewed, licenses will be issued to expire 
at the hour of 3:00 a.m., e.s.t., in ac- 
cordance with the following schedule, 
and at three year intervals thereafter. 

2. Corresponding changes are made 
in the language of § 3.218 (a) relating to 
the license period for FM Broadcast 
Stations. 

3. Corresponding changes are made in 
the language of § 3.518 (a) relating to 

the license period for Noncommercial 
Educational FM Broadcast Stations. 

4. Corresponding changes are made in 
the language of § 3.630 (a) relating to 
the license period for Television Broad- 
cast Stations. 

[F.R. Doc. 60-2127; Filed, Mar. 7, 1960; 
8:49 a.m.] 

CONELRAD Authorizations 

At a session of the Federal Communi- 
cations Commission held at its offices 
in Washington, D. C., on the 2nd day of 
March, 1960; 

The Commission, having under con- 
sideration amendment of its Rules of 
Practice and Procedure to provide for 
CONELRAD authorizations which are 
issued from time to time under delegated 
authority contained in the Statement of 
Delegations; and 

It appearing that CONELRAD au- 
thorizations to other than standard 
broadcast stations may be issued as pro- 
vided by Commission rules; and 

It further appearing that Executive 
Order 10312 provides that non -govern- 
ment radio stations may be silenced or 
required to be operated in a manner con- 
sistent with the needs of national se- 
curity and defense; and 

It further appearing that in connec- 
tion with the CONELRAD program, it 
is necessary for the Commission to issue 
CONELRAD authorizations pursuant to 

§ 2.407 of the Commission's rules and 
section 4 of Executive Order 10312; and 

It further appearing that authority to 
issue certain CONELRAD authoriza- 
tions is delegated to the Chief, Broad- 
cast Bureau, upon concurrence of the 
Chief Engineer under the provisions of 
Order FCC 51-776; and 

It further appearing that provision 
for issuing CONELRAD authorizations, 
and a statement of the conditions at- 
tached thereto, should be set forth in 
the Commission's procedural rules; and 

It further appearing that the amend- 
ment adopted herein pertains to mat- 
ters of procedure and hence that com- 
pliance with the public notice and pro- 
cedural requirements of the Administra- 
tive Procedure Act is unnecessary; and 

It further appearing that the amend- 
ments adopted herein are issued pur- 
suant to authority contained in sections 
1, 4 (i) , and 303 (r) of the Communica- 
tions Act of 1934, as amended, and sec- 
tion 4 of Executive Order 10312; 

It is ordered, That, effective March 
21, 1960, Part 1 of the Commission's 
rules is amended by the addition of a 
new § 1.68 as set forth below. 

§ 1.68 CONELRAD authorizations. 
(a) In connection with the program 

for the Control of Electromagnetic Ra- 
diation (CONELRAD) , as provided for 
in Executive Order 10312, the Commis - 
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sion issues CONELRAD authorizations 
which require stations to operate in a 
manner consistent with the needs of 
national security and defense. 

(b) Standard broadcast CONELRAD 
authorizations shall permit, in addition 
to operation during a CONELRAD 
Radio Alert or a CONELRAD Drill, 
operation during the experimental period 
of the stations concerned as provided by 
§ 3.10 of this chapter, and shall permit 
operation only on a CONELRAD fre- 
quency, with an effective radiated power 
not in excess of 10 kilowatts: Provided, 
That no interference shall be caused to 
other stations maintaining a regular op- 
erating schedule within the experimental 
period unless the licensees of such other 
stations have previously consented 
thereto: And provided further, That 
none of the transmissions made shall be 
identified. 

(e) FM broadcast station CONEL- 
RAD authorizations shall permit such 
stations to operate with their licensed 
power and on their licensed frequency 
in the State Emergency Defense Net- 
work (FM) of the state in which the 
FM station is located, to provide a 
CONELRAD alerting capability, and to 
aid in the restoration of normal com- 
munication facilities after an emergency. 

(d) Remote Pickup broadcast station 
CONELRAD authorizations shall permit 

such stations to operate in a prescribed 
manner on their licensed frequency and 
with normal power in the State Remote 
Pickup Broadcast Intercommunication 
Network for intercommunication, cue 
and control, and program purposes dur- 
ing or after an emergency. 

(e) Other CONELRAD authoriza- 
tions which may be issued shall be on 
such terms as may be designated therein. 

(f) All CONELRAD authorizations 
shall be for such periods of time as cov- 
ered by the station license of the stations 
concerned, subject, however, to being 
changed or cancelled at an earlier date 
in the discretion of the Commission 
without the necessity of a hearing. 

(g) Unless cancelled, CONELRAD re- 
newal authorizations will be issued to- 
gether with the station's renewal license. 
(Sec. 4, 48 Stat. 1066, as amended; 47 U.S.C. 
154. Interprets or applies sec. 303, 48 Stat. 1082, 
as amended; 47 U.S.C. 303) 

[F.R. Doc. 60-2128; Filed, Mar. 7, 1960; 
8:49 a.m.] 

INTERIM POLICY ON VHF TELEVISION 
CHANNEL ASSIGNMENTS 

Order Extending Time for Filing 
Comments 

In the matter of interim policy on 
VHF television channel assignments and 
amendment of Part 3 of the rules con- 
cerning television engineering standards, 
Docket No. 13340. 

At a session of the Federal Communi- 
cations Commission held at its offices in 
Washington, D. C., on the 30th day of 
March, 1960; 

The Commission has before it for con- 
sideration a petition filed March 30, 
1960, in this proceeding by the Associa- 
tion of Federal Communications Con- 
sulting Engineers requesting that the 
time for filing comments herein be ex- 
tended for 60 days. That request has 
been supported in a statement filed by 
the Association of Maximum Service 
Telecasters, Inc. 

The petition states that additional 
time will be needed to study any new 
propagation curves which may be pro- 
posed. The Commission has reviewed 
the engineering curves proposed in this 
docket. It appears desirable to revise 
those curves and we expect to announce 
revised proposed curves not later than 
May 1, 1960. The petition therefore 
sets forth good cause for the requested 
extension of time and such extension 
would be in the public interest. 

Accordingly, it is ordered, This 30th 
day of March, 1960, that the time for 
filing comments herein is extended to 
and including June 40, 1960, and the 
time for filing reply comments is ex- 
tended to and including July 5, 1960. 

Released: April 4, 1960. 
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ED BENHAM,Chief Engineer 
KTTV-L.A., reports on: 

"Here at KTTV, Conrac's consistent high quality has 
proven time and time again that Conrac's complete 
range of professional monitors and receivers are the 
best possible viewing investment for us." 

At KTTV, as in hundreds of other television stations, 
this dependable, uniform Conrac quality means consist- 
ently excellent video response - plus, sharply reduced 
maintenance costs. 
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Professor Snikrah 
Starts on page 24 

and occasionally a real whiff of the 
familiar odor surrounding an over- 
heated resistor. 

Be sure to follow the prescribed 
wattage rating given in the chart of 
Figure 3. 

If you have an electric razor that 
everyone borrows around the sta- 
tion, you may open the case and 
install a type Mark II "Little Pro- 
fessor" which will easily discourage 
people from borrowing th,c razor 
since the effect appears to be an im- 
pending burn out of the little motor. 
Do not use a higher model for ap- 
plications of this nature since dam- 
age may result when the unit is 

placed close to other components. 
For the higher types, the proce- 

dure illustrated in Figure 2 should 
always be followed so that the unit 
can be mounted inside the case near 
some louvres but well away from 
the regular components. The Mark 
IVa is especially attractive when 
used this way. 

Users in the field have reported 
unanimously that the "Little Pro- 
fessor" really lives up to its specifi- 
cations which in itself is something 
new and refreshing. Testimonials on 
file (unsolicited) state that "it's 
more fun for the money" than any 
device yet invented. 

The experimenter should also 
realize that various combinations 
can be used for individual problems. 
A Mark IVa installed along with a 

Mark II, for example, gives a dual 
effect. In all cases we have observed 
from many case histories that the 
coincidence of perception is in- 
versely proportional to the I.Q. of 

the individual victim. 
As a final remark, our lab invites 

suggestions regarding the applica- 
tion of various compounds such as 

fingernail polish, speaker cone ce- 

ment, insulating varnish or ordinary 
house paint. Each of these refine- 
ments produces an effect displaying 
a strong individual character. They 
also change the tint of the smoke 
produced which is an interesting 
variation. 

Wish I could be there to watch 
the fun! 

Ed. Note: The publisher assumes 
no responsibility for the functioning 
or effects produced by the Profes- 
sor's circuitry. 

36 BROADCAST ENGINEERING 

www.americanradiohistory.com



Olympic Games 

Starts on page 16 

cently introduced M-60, a self-con- 
tained, 12 -oz. remote amplifier - 
microphone, was used most often 
where one channel was adequate and 
during the live transmission of 
events taking place simultaneously. 
Collins supplied 1e of their dy- 
namic, 31/2 -oz. lavalier-type M-20 
and desk -type M-40 microphones. A 
Collins Announcer, a three -channel 
amplifier console with two turn- 
tables, was used in the foreign 
broadcast studios in producing pro- 
grams recorded for later transmis- 
sion. 

With athletes participating from 
34 countries and nearly 150 other 
countries closely following their ac- 
tivities, the organizing committee of 
the VIII Olympic Winter Games 
faced a staggering assignment of 
communicating the games' results 
from Squaw Valley, Calif., to the 
rest of the world. The solution: tape. 
Tape would permit the broadcasters 
(1) to edit the commentary for de- 
layed transmission abroad (con- 
densing the program material for a 
15, 30, or 60 minute broadcast, 
and/or (2) to ship the original com- 
plete tape program via jet airliner 
for playback in their respective 
countries. So the committee selected 
Ampex Professional Products Co. to 
supply the magnetic tape recorders 
for the huge radio -recording studios 
to be used by the global reporting 
teams. 

Over 50 professional tape record- 
ers and 40 portable amplifier - 
speakers were installed in the 34 
sound proof .radio booths of the 
studio located in the press building 
several weeks before the opening 
ceremonies. 

For reports where power and tele- 
phone lines were not available, the 
broadcasters used M-8 "Minitape" 
transistorized recorders by Stancil- 
Hoffman Corp. of Hollywood. Re- 
mote reports made on these battery - 
powered units were played back on 
the Ampex recorders without need 
for re-recording. 

Opening day the equipment was 
ready and the announcers were 
briefed on its use at a special break- 
fast for broadcasters. 

Each country was assigned a 
booth or booths for their use in re- 
cording, editing, dubbing and trans - 
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RECORD 
CABINETS 

Model GS 3612 
For 12" Records or 12" 
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Capacity 1125 12" Records 
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Price $79.50 
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Capacity 750 12" Records 
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All prices include crating and freight 
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FIXTURE COMPANY 
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lating. One Ampex 351 recorder was 
used constantly to duplicate tapes 
for distribution to the foreign broad- 
casters for their translation. The 
broadcasts were then sent via tele- 
phone lines at the proper time. U. S. 
broadcasters used direct phone lines 
for on -the -spot coverage, combining 
taped interviews with live commen- 
tary. A Model 351 recorder was also 
set up in the Blythe Arena press 
room to provide background music 
for the arena and skating rink ac- 
tivities. 

Due to the various time differ- 
ences around the globe, the record- 
ers were used around the clock from 
early in the morning for recording 
purposes to the last delayed broad- 
cast at night. 

Magnetic tape not only simplified 
the reporters' jobs in making it pos- 
sible for the world to receive imme- 
diate coverage of the events, but 
this unusually great job of editing 
and dubbing went off smoothly. 
Franklin Mieuli Associates (San 
Francisco) provided special coverage 
of the games using the recording 
facilities to a network of nearly 200 
independent radio stations through- 
out the 12 western states and 
Hawaii. 

Venue lines, laid by the Pacific 
Telephone Co. in August, 1959, were 
buried two feet underground. These 
lines fed into the press building via 
a central military receiving depot 
which relayed the broadcasts back 
to the press building where anyone 
could tap into the line from their 
individual booth. Microphones were 
placed at the start and finish points 
of the ski events, in the press build- 
ing of the jump hill and in the 
KT -22 warming hut as well as in 
Blythe Arena. Two telco lines were 
set up to handle the foreign broad- 
casts . . . one to Denver for Asia 
broadcasts and one to New York 
for European tapecasts. 

Voice of America produced broad- 
cast segments in 20 languages, cov- 
ering interviews with the athletes, 
descriptions of the games site and 
general games reports. These spots 
were sent by transcontinental feed 
to Washington, D. C. 

NBC taped spots to be fed to net- 
work affiliated stations three times 
daily. Between the radio men and 
CBS Television, which recorded all 
events for delayed telecasts in its 
exclusive coverage arrangement, 
nearly a million feet (197 miles) of 
magnetic recording tape was con- 
sumed during the 10 -day sports ex- 
travaganza. 

CBS Television, with three Am- 
pex TV tape recorders housed in 
mobile vans near the arena, re- 
corded some three hours of TV cov- 
erage every day. The television 
pickup was sent to the mobile re- 
cording center from television cam- 
eras set up at vantage points 
throughout the area. The tapes were 
then edited quickly into compact 
presentations, and the network 
broadcast the programs at hours 
most convenient for the largest 
viewing audience around the nation. 

All Blythe Arena events (includ- 
ing hockey games three times a day) 
were shot from a camera located on 
a scaffold on the open side of the 
arena. A Zoomar lens was used from 
this location to pick up both the ice 
arena and the skating rink. Camera 
equipment and camera man both 
received a workout when shooting 
the ski races held on KT -22 for all 
equipment had to be carried by 
chair lift to the top of the hill where 
it was set up in the warming hut. A 
50 -kilowatt generator provided the 
electricity from the warming hut 
and it was necessary to bring up a 
50 -gallon drum of gas each morning 
for the generator. 

Most of the 13 nations broadcast 
at least one hour each day during 
the 11 -day event. Many of these 
broadcasts were live transmission 
and in several languages to accom- 
modate their neighboring countries 
and different language groups. 

Those countries sending from two 
to 15 announcers to cover the 1960 
Olympic Winter Games were: Aus- 
tria, Canada (English and French) , 

Czechoslovakia, Finland (Finnish 
and Swedish) Germany (East and 
West) , Holland, Italy, Japan, Nor- 
way, South Africa, Sweden, Turkey 
and the USSR. 

$500 will be paid for "Technical Hints" 
published in BROADCAST ENGINEERING 

38 BROADCAST ENGINEERING 

www.americanradiohistory.com



New NAB Engineering 
Handbook Completed 

The fifth edition of the NAB Engi- 
neering Handbook has been com- 
pleted and will be mailed to NAB 
members soon. A. Prose Walker 
(left) is shown displaying the first 
copy to George Bartlett who assist- 

ed Mr. Walker in 
book. Forty-seven authors contrib- 
uted to the 1742 -page book which 
has been in preparation for three 
years. The book, which is the only 
one of its kind, deals with all aspects 
of radio and television broadcasting 
from the engineer's viewpoint. The 
book is published by the McGraw- 
Hill Publishing Co. and will be avail- 
able to non -NAB members in a few 
months from McGraw-Hill. 

Mectron Now Supplies 
C. P. C. Inc.'s Parts 

The Mectron Co., 166 Ridge Ave., 
North Plainfield, N. J., has pur- 
chased the entire file of original man - 

editing the hand- 

ufacturing drawings and data from 
Communication Products Co. These 
cover all items formerly used in the 
production of the company's rigid 
copper coaxial transmission lines. 
Mectron will now furnish replace- 
ment or substitute parts identified 
by C. P. C., Inc.'s catalog or draw- 
ing numbers. 

Elliott Named Distributor 
Sales Manager at Amperex 

Frank Randall, 
president of Am- 
perex Electronic 
Corp., has an- 
nounced that 
George Elliot has 
been promoted to 
the position of 
manager, distrib- 
utor sales. He pre- 
viously was in 

charge of export sales, sales to other 
tube manufacturers and sales of re- 
placement tubes for imported radios. 
Joseph Viviani has been promoted to 
the position of manager, export sales. 

FM Background Music 
Guide Available 

An 8,000 -word booklet based on 
ten years' experience in the field of 
FM background music is being of- 
fered by Musicast, Inc., of Los An- 
geles. The booklet is a guide for 
planning and operating FM back- 
ground music systems and covers 
such subjects as storecasting, doctor- 

JAMPRO ANTENNA COMPANY 
7500 14TH AVENUE BUILDING 9 

SACRAMENTO CALIFORNIA 

ANTENNA EQUIPMENT FOR 
TELEVISION AND FM BROADCASTING 

FAST DELIVERY 
ON FM ANTENNAS 

THE BEST SOLUTION TO ANTENNA 
PROBLEMS IS A CALL TO JAMPRO! 

casting, multiplexing, 
subcarrier leasing, prog. 
music licensing agreement 
structures, sales, equipment a. 
stallation practice and service. h. 
cast is owner of KMLA in Los An- 
geles. The booklet, entitled "Musi - 
casting," is priced at ten dollars and 
may be obtained from Musicasting, 
2917 Temple St., Los Angeles 26, 
Calif. 

Carey Joins 
Orr Industries 

J. Reynolds 
Carey has joined 
Orr Industries, a 
division of Ampex 
Corp., as market- 
ing manager of 
consumer prod- 
ucts. Carey will 
direct the mar- 
keting, advertis- 
ing and sales ac- 

tivity of the Irish brand of magnetic 
recording tapes and related acces- 
sories. Prior to joining Orr he was 
sales manager of Refrigeration Prod- 
ucts of Norge. 

One Million Watt 
FM Station Proposed 

Melonas Broadcasting Co. has 
filed an application for a one mega- 
watt FM station at Birmingham, 
Ala. The station will use two Gen- 
eral Electric 35 kilowatt amplifiers 
fed by a REL quadriline 10 kilowatt 
amplifier. A 16 -bay antenna will be 
supplied by Jampro Antenna Co. 
and will utilize a dual feed system 
from the amplifiers. Antenna height 
will be 924 feet above sea level. Jim 
Melonas, manager of the station, 
states that it will serve with proper 
programming a large audience which 
is not now served by radio. 

MUSICASTING ORDER 
Please send us "MUSICASTING", the 8,000 word reference booklet 
of operational information on the FM Background Music business. 
Subject material includes multiplexing, simplexing, programming, 
storecasting, doctorcasting, subcarrier leasing, licensing agreements, 
rates, sales, equipment, installation practices and service. Cost 
$10 per copy. 

Enclosed is our check for $10 

Please send C.O.D. 

NAME 

ADDRESS 

CITY ZONE STATE 

MUSICASTING 
2917 TEMPLE STREET LOS ANGELES 25, CALIFORNIA 

1 

April, 1960 39 
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NEW STEREO HEAD 
Midwestern Instruments, Box 7186, Tulsa, 

Okla., has announced a new 1/4 -track head 
for the Series 100 Magnecordette stereo tape 
recorder. The new unit, a three -head as- 
sembly, records and reproduces 1/2 -track 
monaural and 2 -track stereo, and reproduces 
1/4 -track stereo. It incorporates a stacked, 
stereo erase head; stacked, inline 2 -track 
record/reproduce head; and a stacked, in - 
line 1/4 -track reproduce head. A separate 

FM/Qv 
ANTENNAE 

THE FINEST OF ITS KIND 

SINGLE FREQUENCY AND BROAD- 

BAND FM RECEIVING ANTENNAE 

HIGH GAIN YAGI, CUT TO YOUR FRE- 

QUENCY FOR LONG DISTANCE PICKUP. 

HEAVY DUTY DESIGN FEATURING ALL 

STAINLESS STEEL HARDWARE. 

Literature on request. 

Send 25¢ for booklet 

on FM Antennae and 

FM Reception. 100 

APPARATUS DEVELOPMENT CO. 
WETHERSFIELD 9, CONN 

head to accommodate the U -track playback 
function is also provided. The head may be 
used as a direct replacement for existing 
heads on the Series 100 Magnecordette 
units. 

G. E. PORTABLE AMPLIFIER BA -26-A 
A new lightweight, low -drain portable 

broadcast amplifier with 100 per cent tran- 
sistorization has been introduced by Gen- 

Advertiev d Index 
Ampex Corp. 31 
Apparatus Development Co., Inc 40 

Bauer Electronic Mfg. Co. 25 

Camera Equipment Co., Inc. 23 
Collins Radio Co. 29 
Conrac, Inc. 36 
Continental Mfg. Co. 35 

Daven Co,, The 34 

Electro-Plex Division 32 
Electro -Voice Inc. 33, 35, 37 
Electronic Applications, Inc. 30 

Foto -Video Laboratories, Inc. IFC 

Gates Radio Co. 3 
Grinnan Fixture Co. 38 

Hughes Products 9 

Jampro Antenna Co. 39 

Kahn Research Laboratories 37 
Kierulff Sound Corp. 34 

Lumitron Div. of Metropolitan 
Electric Mfg. Co. 22 

Musicasting 39 

Nems-Clarke Co. 33 
Nor Cal 40 

Radio Corp. of America 4-5, IBC 
Raytheon Co. 20-21 

Sarkes Tarzian Inc. 1 

Telechrome Mfg. Co. BC 

SAVE on Brand New 
AUTOMATIC 

DEHYDRATORS 
SENSATIONAL SAVINGS because of a 

recent quantity purchase! Your choice of 
ANDREW or DIE -ELECTRIC PRODUCTS 
Automatic Dehydrators. Brand new, in 

original packing crates, plus spare parts 
kit. 110V, 60 cps operation. Andrew Unit, 
Model 1911-Die-Electric Products Unit, 
Model 22. 

Price: $300.00 
F.O.B. Sacramento 

Write Today... Nor Cal, 
1613 -21st Street 

SACRAMENTO, CALIFORNIA 

eral Electric Co., Lynchburg, Va. The am- 
plifier has a high level input for tape or 
transcription in addition to the four micro- 
phone inputs. It has a laminated plastic 
front panel to preserve the permanent mark- 
ings against wear and to allow space for 
operators to write in additional information 
and erase it without damaging the surface. 
It weighs 19.5 lb. and is 1534 inches wide, 
63/4 inches high and 131/4 inches deep. A 
regulated self-contained power supply with 
a range of 95 to 135 volts is built in and 
it may also be powered by batteries. It con- 
tains a built-in tone generator for setting up 
levels. 

NEW LITERATURE OFFERING 
A brochure entitled "The Answer to Econ- 

omy in Titling and Special Effects" is avail- 
able from S. O. S. Cinema Supply Corp., 602 
West 52nd St., New York 19, N. Y. The bro- 
chure lists and describes equipment for pro- 
ducing a wide range of titles, trick films, 
cartoons and animation. 

TAPE RECORDING BOOK PUBLISHED 
BY ROBINS 

A book entitled "How to Get the Most Out 
of Tape Recording" is now available from 
Robins Industries Corp., 36-27 Prince Street, 
Flushing 54, N. Y. The book contains 101 
ideas for recording and hints concerning 
proper methods of caring for recording tape, 
equipment and accessories. The book lists 
for $1.00. 

Advertising rates in the Classified Section 
are ten cents per word. Minimum charge is 
$2.00. Blind box number is 50 cents extra. 
Check or money order must be enclosed 
with ad. 

EQUIPMENT FOR SALE 

TV VIDEO MONITORS-8Mc., Metal cabi- 
nets starting at $189.00. Never before so 
much monitor for so little cost. 30 differ- 
ent models, 8" thru 24". Miratel, Inc., 1083 
Dionne St., St. Paul, Minn. 2-60 llt 

TEFLON COAXIAL TRANSMISSION LINE 
1%", 51 ohm. Unused. Suitable for AM, 
FM, VHF -TV, Communication Systems, and 
some Microwave frequencies. RETMA 
flanges. Write: Sacramento Research Labs., 
3421 -58th Street, Sacramento 20, Calif. 

2-60 6t 

Vidicon Tubes Type 6198 New, at bargain 
rates. All types TV equipment bought and 
sold. Al Denson, Box 85, Rockville, Conn. 

4-60 3t 

SERVICES 

Cambridge Crystals Precision Frequency 
Measuring Service. Specialists for AM -FM - 
TV. 445 Concord Ave., Cambridge 38, Mass 
Phone: TRowbridge 6-2810. 3-60 12t 

AM, FM, TV Applications, proofs, measure- 
ments. Paul Dean Ford, Broadcast Engi- 
neering Consultant, 4341 South 8th St., 
Terre Haute, Ind., Crawford 4496. 4-60 6t 

Approved FCC operator's license course 
offered by America's oldest broadcasting 
school. This proven ticket -getter given by 
FCC experts. Register now for day classes, 
20 weeks, evening classes, 31 weeks. Aca- 
demy of Broadcasting Arts, 316 West 57th 
St., New York 19, PL 7-3211. 4-60 3t 

40 BROADCAST ENGINEERING 
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ANOTHER WAY RCA 

SERVES THE BROADCAST 

INDUSTRY THROUGH 

ELECTRONICS 

Get Broadcast 
Quality Pictures 

with... 

High effective sensitivity and a uniform photoconductive layer enable the 
RCA -7038 to provide versatility for vidicon use in TV broadcasting. 

RCA -7038 is capable of producing broadcast quality pictures with as little as one footcandle illumina- 

tion on its faceplate and features a superior degree of uniformity of characteristics from tube to tube. 

A resolution capability of 600 lines, a spectral response covering the entire visible spectrum, the ex- 

ceptional uniformity, and the high effective sensitivity make the RCA -7038 a versatile and superior 

tube for either color or black -and -white TV applications. 

For further information on RCA -7038 and the complete line of RCA camera tubes, call your RCA 

Camera Tube Distributor today. He'll give you fast service and prompt delivery. 

VISIT THE RCA EXHIBIT AT THE NAB CONVENTION 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Insu t r/ey Be Placed At Any Positicn on Raster. 

E ectronic 
Spotlight 

TELE HROM SP 

Model 491 -Al 

Electronic 
Pointe 

ith zc usive "JOY STICK' POSITIO 
Firs, rein' a a vas y improved sys em or proaucrng a wider 
variety of dramatic wipes, inserts, keying and other special effects. Now, Telechrome engineering 
intnduces the "Joy Stick" Positioner. This makes it possible to create many hundreds more effects 
anc to move wipes, inserts, keying or other special effects to any place on the TV screen. The 
eff:ct are startling! A new era in program creativity begins now! Ask to see the "Joy Stick" 
Po: tier er demonstrated, today! 

Write, Wire, Phone for Literature 

COLOR TV INDUSTRIAL INSTRUMENTATION TELEMETRY 

AT THE FRONTIERS OF ELECTRONICS 

N.A.B. Show 
Booti No. 20 

TELECHROME MANUFACTURING CORP. 
28 RANICK DRIVE AMITYVILLE, N.Y. 

Lincoln 1-3600 

Cable Address: COLORTV 

TWX: AMITYVILLE NY2314 

WESTERN ENGINEERING DIVISION 13635 Victory Blvd., Van Nuys, Calif., STate 2.7479 
MIDWESTERN ENGINEERING DIVISION 106 W. St. Charles Rd., Lombard, III., MAyfair 7-60 
SOUTHWESTERN ENGINEERING DIVISION 4207 Gaston Ave., Dallas, Tex., TAylor 3-3291 

Create 

Wipes 

With 

Motion 

490WA1 Waveform 
generator. Generates 
keying signals forthe 
72 different wipes. 

490SA1 Switching 
Amplifier. Combines 
two picture signals 
in accordance with 
applied keying wave- 
form. 

490RA1 Remote Con- 
trol Unit. Selects and 
controls desired ef- 
fect. Designed for 
console or desk 
mounting. Easily 
modified for inte- 
gration into existing 
studio facilities. 
Complete with pow- 
er supply-512CR1 

Available Portable or Rack Mounted 
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