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FOR ITA'S MEDIUM POWER FM TRANSMITTERS 

Designed for stereo and multiplex operation, ITA FM trans- 
mitters in 5, 7.5 and 10 kw power levels are the most compact, 
fully accessible transmitters sold. Their single cabinet con- 

struction requires less than 6 square feet of floor space and 
vertical arrangement of components virtually eliminates blind 
spots. Automatic recycling assures continuity of operation and 
extra long -life ceramic tetrode PA tubes greatly reduce 
operating costs ! They're your best buy in medium power 
FM transmitters. 

High Performance Features 

Silicon Rectifiers 

Self Neutralized 

Remote Control Provisions 

Expansible to higher power 

Free test and tune-up 

ITA ELECTRONICS CORPORATION 
BROADCAST DIVISION LANSDOWNE, PENNSYLVANIA 

Chicago, III. AN 3.3797 Jacksonville, Fla. EL 6.0121 
Cincinnati, Ohio. CH 1-6386 Kansas City, Mo. GR 1-2838 
Dallas, Texas. FL 7.9607 Lansdowne, Pa. CL 9-8200 

Los Angeles, Cal. MA 2-8552 

New York City, N.Y. CH 2.1999 
Portland, Ore. CA 2.2651 
Washington, D.C. 337.2884 
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Most 1 V CarYzera 
and Microphone Cables 
Are Made by 
Belden 

-!I 

----,- 
_ ` >' o. ro: ., -...-- , 

Belden offers a full range of application -designed wire and cable 
for TV and radio broadcasting, recording studios., remote control 
circuits, and related applications. Available from your Belden 
electronics distributor. 

Dower supply cords cord sets and portable 
cordage . electrical household cords magnet 
wire lead wire . automative wire and cable . 
aircraft wires . welding cable 

P.O. Box `07'a -F., Chicago 30, Illinois 

Plastic Microphone and 
Shielded Power Supply Cables 

FREE: Write for copy of 7 -page technical paper 

Rubber Microphone and 
Shielded Power Supply Cables 

"Choosing a Microphone Cable," 

Broadcast Audio Cables 

75 -Ohm Video Cable TV Carnera Cables 
8-6-1 
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FIDELI PA 
Automatic Tape 
Cartridges by 
CONL EY 

FIRST in 

Performance 

The cartridge that made station automation 
possible . the proved, dependable unit 
that is used by more broadcasters because it 
so consistently delivers first-rate performance 
on the job. 

Fidelipac Tape Cartridges are deservedly First 
in Sales, First in Quality and First in Accept- 
ance because of these better features: 

easy handling easy storage easy 
replacement minimum tape breakage 

increases tape life varying tape sizes 
permit programming from seconds to hours 
on single cartridge automatically cued 
and ready for instant use technically simple 
-technically perfect. your present equip- 
ment was made to handle Fidelipac 

Fidelipac Tape Cartridges work better, save 
money, are more profitable ... put them to 
work for you! ... for spot announcements, 
themes, station breaks, and delayed broad- 
casts. 

Standard Lengths in Three Cartridge Sizes: 

Model 300 -with up to 300 feet of single 
coated tape 

Model 600 -with up to 600 feet of single 
coated tape 

Model 1200-with up to 1200 feet of single 
coated tape 

Ask for 
FIDELIPAC "THE STANDARD OF THE INDUSTRY" 

from your regular source of supply 

4D<CONLEY, 
CONLEY ELECTRONICS 

CORPORATION 
1527 Lyons Street Evanston, Illinois 
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At last! A spectacular 

BREAKTHROUGH 
in UHF TRANSLATORS by EMCEE 
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FCC TRANSLATOR RULES AMENDED! 

Now 
you 
can 

bring 
TV to 

problem 
areas! 
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TO ALL BROADCASTERS 

NEW FCC RULES AMENDMENT PERMITS WIDER USE CF TRANSLATORS 

BY BROADCASTERS STOP LET EMCEE WITH THE WORLD'S MOST 

COMPLETE SELECTION OF VHF AND UHF EQUIPMENT SHOW YOU 

HOW 'RANSLATORS CAN INCREASE COVERAGE STOP WRITE WIRE 

PHONE ELECTRONICS, MISSILES & COMMUNICATIONS INC., 262 EAST 

THIRD STREET, MT. VERNON, NEW YORK. 

©LECTRONICS, M ISSILES AND OMMUNICATIONS, INC. 
262 East Third Street Mount Vernon, New York MO 8-3012 

The many features indicated ín this 
new UHF concept are just a small 
portion of the many new advances 
incorporated in this new EMCEE 
UNIT. PLEASE NOTE THIS 
FACT ALONE: EMCEE offers a 

complete 100 Watt UHF Translator 
.. at a price complete competitive 

with what you would expect to pay 
for a 100 Watt Amplifier alone! If 

¡you're looking for a UHF Trans- 
lator ... try EMCEE and see! 

New concept in Translator UHF 
Circuitry increases reliability, ease 
of tuning minimizes costs all along 
the line. 

Full metering of all important 
operating parameters, including 
separate measurements of visual 
and aural powers, visual measure- 
ment is true peak sync. 

Visual -Aural power ratio control 
permits easy adjustment of ratio. 

Built-in Plate Supply and Heater 
Voltage regulator ends line voltage 
variation problems forever. 
This is just a sampling of the new 
features available for the first time 
ever in any translator. 

VHF & UHF 
TRANSLATORS 

Electronics, Missiles & Communications, Inc. 
262 East Third Street Mount Vernon, New York Dept. BE -6 

Gentlemen: Please rush 

Detailed specifications of the all -new EMCEE Model 
HTU-100 UHF Translator just released. 
Catalog B showing world's most complete line 
of VHF Translators. 
New Rule change. 

NAME 

ADDRESS_. 

CITY_.. __STATE 
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Color TV transmitter in the Sams 
plant is typical of technical facilities. 

A Message from the Publisher 
Effective with this issue, BROADCAST ENGINEERING will be published 

from the Indianapolis headquarters of Howard W. Sams & Co., Inc. This 

move, a result of the recent acquisition of Technical Publications, Inc., of 

Kansas City (See May, 1962 issue) will allow BROADCAST ENGINEER- 

ING to even better serve your technical needs. 

Our extensive technical facilities and highly -trained publishing and electronics personnel will be put at the disposal 

of BROADCAST ENGINEERING to enable it to fulfill its editorial goal: 

To provide those interested in the technical phases of broadcast -communications 
with objective, impartial, and current data on all aspects of the industry. 

All Sams Company products - PHOTOFACT Folders, PF REPORTER Magazine, technical books, etc. - are 

based upon actual experience with, and analysis of, the electronics equipment they cover. All our publications are 

presented in practical, down-to-earth language, are written by authors who have first-hand experience with the 

subject. This same publishing philosophy will apply to BROADCAST ENGINEERING, and some evidence of this 

is reflected in the editorial staff we have selected to cater to your needs. Of the four Editors now working on 

BROADCAST ENGINEERING, three hold first-class licenses (two of these have been broadcast engineers) and, 

collectively, they have worked with every known communications device. 

You will be hearing from, and seeing, our Editorial staff. You can be sure of their intense desire to make 

BROADCAST ENGINEERING truly a publication serving all your technical needs. Some indication of this 

desire is found in the new format, four-color cover, and other improvements reflected in this issue. 

We welcome your comments and suggestions. 

(LEFT) Here is just a portion of the vast array of equipment now available for editorial research by the entire staff of BROADCAST 
ENGINEERING magazine. (RIGHT) The new 200,000 sq. ft, headquarters from which BROADCAST ENGINEERING is now published. 
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IMPROVED! 
Sylvania GB-1252/6U8A 
prov des unusual longevity 
-genuine interchangeability 

Problem was the popular 6U8A, as good as it is, 
was not specifically designed to fill the stiff require- 

ments of broadcasters. 
Sylvania, working with station engineers, analyzed 6U8A 

field performance and developed a superior replace- 
ment...Gold Brand GB-1252/6U8A. Now, broadcasters can 
expect and get vastly improved life expectancy, high sta- 
bility throughout useful life. Electrical uniformity from 
tube to tube is improved, too, providing superior 
interchangeability, optimum performance from the 
moment of replacement. 
Here are some of the improved features of 
GB-1252/6U8A: tighter specifications on Gm and 
plate current spread; stringent cdntrols on grid 
emission; longer life tests; severe interface life 
tests; and gold-plated pins for improved electri- 
cal contact. 
GB-1252/6U8A-a specific design for a specific 
job-is typical of the Sylvania Gold Brand Tube 
program. Ask your Sylvania Industrial Tube Dis- 
tributor about Gold Brand types for broadcast- 
ing such as: GB -5814A and GB -6189, 
medium -mu double triodes; GB -5725, dual - 
control pentode; GB -6201, high -mu double 
triode. 
For technical data on a specific type, write 
Electrcnic Tubes Division, Sylvania 
Electric Products Inc., 1100 Main Street, 
Buffalo 9, New York. 
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Available from your Sylvania Industrial Tube Distributor 

- SYLVANIA-- 
SUBS/C/ARY OF 

GENERAL 

GENERAL TELEPHONE &ELECTRON/Cs _ 
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WINO SATELLITE 

REMOTE UNIT 

To hold an audience today, a sta- 
tion must constantly change its pro- 
gramming concepts with an ear to 
the ground and an eye on commu- 
nity needs and desires. WINC has 
developed an effective device which 
facilitates fulfillment of FCC's 
admonition to serve the public in- 
terest. A fully equipped mobile 
broadcast unit (pictured in Fig. 1) 
was constructed by the station's 
own staff, including all equipment 
and the finished interior, at an ap- 
preciable saving. Many stations 
have attempted to do the job with 
equipment inadequate for the re- 
quirement, due to haste and limited 
expenditure. Properly equipped and 
always ready to roll, the WINC 
"Little Red Wagon" is as indis- 
pensable as a tape recorder in their 
day-to-day broadcast schedule. 

The vehicle is a Chevrolet Cor - 
vair, but Ford, Volkswagen, and 

*Director of Engineering, WINC, Win- 
chester, Va. 

by Phil Whitney* - The mobile unit 

described here is adequate for use 

as a satellite, in emergencies. 

other manufacturers also build sim- 
ilar models. Some stations will pre- 
fer the "bus" type, with windows, 
but here the "van" style was chosen 
for two reasons: There is more 
room for billboarding the station 
call letters on the exterior sides, and 
there is more interior wall space 
for equipment, soundproofing, and 
decoration. 

The operating table was con- 
structed on pipe flanges bolted to 
the floor. One -inch -pipe legs were 
screwed into these, and the 3/4 -inch 
plywood table surface was fastened 
atop the legs. The table top was 
covered with "Formica." Thus, an 
immovable table was constructed 
which stays in place, holds equip- 
ment even over rough roads, and 
is always ready for use. The table 
is situated directly in front of the 
two side doors which open fully to 
reveal the front drop which covers 
the area from the floor to the table 
top. On this piece of hardboard are 

Fig. 1. WINC's Little Red Wagon is closed up and ready for a call to duty. 

painted the station call letters, fre- 
quency, etc. 

Equipment 

Two Presto "Pirouette" turntables 
were mounted in the table top 
(Fig. 2). ESL pickup arms were 
selected, although there are many 
others which would work as well. 
This type is dynamically balanced 
in any plane. A slight spring pres- 
sure holds the needle in the record 
groove and allows the vehicle to be 
parked at any angle without effect. 
The author feels that the following 
is the minimum equipment for a 
properly equipped broadcast unit: 

1. A 150-170 me remote -pickup, 
broadcast - quality transmitter. 
(A 20- to 50 -watt converted 
communications unit can be 
used.) 

2. A transistor mixing console to 
handle two mikes, two turn- 
table pickups, and a tape re- 
corder or radio receiver. 

3. Turntables and pickups with 
cartridges. 

4. A converted Citizens -band 
transceiver for 26 -mc "order 
wire." 

5. 500 feet of No. 14 flexible 
115 -volt AC cord on mounted 
reel. 

6. A portable 1 -kw, 115 -volt 
gasoline generator or a 250 - 
watt inverter to furnish 120 
volts AC from the vehicle 
battery. 

7. 250 feet of reel -mounted zip 
cord to use for feeding remote 
telephone lines. 

8. A transistor portable or car 
radio to receive cues for 
broadcast and to feed the 
public-address unit. 

9. Transistorized 15- to 25 -watt 
PA amplifier to operate from 
vehicle battery, with one or 
two horns either permanently 
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mounted on roof or demount- 
able. 

10. Mikes, mike extension cord 
(100 feet), stands, and roof- 
top antennas. 

Also desirable but not as neces- 
sary are: 

1. A battery -operated "standby" 
150-170 mc transmitter with 
transistorized power supply. 

2. An auxiliary yagi antenna and 
quickly - assembled mast for 
long haul pickups. 

3. A 12 -volt battery charger to 
remove load from vehicle bat- 
tery during remotes where ex- 
ternal 115 -volt AC line is 
available. 

4. A small limiter to prevent re- 
mote -pickup transmitter over- 
load. 

5. A small transistorized 26 -mc 
converted "handy -talkie," with 
associated receiver mounted 
inside mobile unit. (Converted 
CB unit can be used.) 

The console is shown in Fig. 3. 
It was built from transistors and 
easily -obtained parts. There are two 
similar pickup preamplifiers and 
one microphone preamplifier with 
switching and mixing facilities to 
handle two mikes, and a tape or 
26 -mc receiver. All preamplifier 
outputs are fed through the mixing 
pots and isolating resistors to a 
two -transistor program amplifier, 
the output of which is about +10 
db with 3% (or less) distortion. 
Using the input and output trans- 
formers listed, overall frequency 
response should be within ±2 db 
from 50 to 15,000 cycles. A hi-fi 
system test record can be used to 
check out the system after it is 
completed. 

Some stations prefer to purchase 
a mixer from a hi-fi shop, and 
adapt it to handle low -impedance 
mikes. In this setup, a transistor- 
ized, battery -powered mixer was 
selected. (It is often necessary to 
pick up a program, such as a foot- 
ball game, at a remote point where 
it is not possible or practical to se- 
cure or generate power.) 

The "handy -talkie" and the 
Browning 26 -mc receiver are used 
when it is necessary for an an- 
nouncer to operate at some distance 
from the mobile unit. These units 
work well up to about a half -mile. 
The receiver can be equipped with 
a 500 -ohm output transformer in 

the plate or cathode circuit of the 
output tube; or the cathode bypass 
capacitor can be lifted off ground 
and run to a terminal strip, so it 
provides cathode - follower output 
coupling. 

When an experienced operator 
is at the controls, there is usually 
no need for a limiting amplifier. 
This unit, however, was designed 
to be operated by anyone available 
when the need should arise. Since 
it is easy to overmodulate a com- 
munications transmitter on tones of 
100 cps and below, a simple, 
three -tube limiting amplifier (Fig. 
4) was constructed and connected 
between the console and the trans- 
mitter. This device helps optimize 
the modulation percentage for the 
best signal-to-noise ratio, without 
the fear of severe distortion on bass 
notes. Jacks are provided at the 
input and output of all units so a 
quick rearrangement can be made 
in case of emergency. 

Transmission Equipment 

Now for the transmitter and re- 
ceiver. Communications -bandwidth 
FM transmitters are found only on 
the surplus market (because of the 
recent FCC split -channel regula- 
tions); but even these older wide - 
band transmitters and receivers are 
no longer suitable. Broadcast re- 
mote pickup bands are, however, 
still wide -band by modern stand- 
ards. In the 150 -mc group of fre- 

quencies, shared with coh 
services, the permissible bana, 
is 60 kc. In the new remote-pickw, 
band near 161 mc, the bandwidth 
is 30 kc. Either of these is capable 
of rendering a better frequency re- 
sponse than a class "A" telephone 
line. By proper conversion of Link, 
Motorola, Federal, and similar 
equipment, a frequency response of 
±2 db between 70 and 7500 cps 
is easily obtained and, in some 
cases, ±2 db from 40 cps to 20 kc 
is possible. 

Conversion of these transceivers 
is not too involved. The units can 
be found in many radio and surplus 
stores, priced from $20 to $195. 
Conversion will cost between $50 
and $200, depending upon condi- 
tion, availability of materials, and 
the ingenuity of the engineers work- 
ing on the conversion. 

The 6- or 12 -volt plate supply 
and relays are removed from the 
chassis, making room for a 115 - 
volt AC supply. The modified sup- 
ply must often furnish as much as 
550 volts at nearly 300 milliam- 
peres; although the voltage and 
current requirement will vary with 
the transmitter. The required data 
is usually listed on the genemotor, 
which is removed. To cut down on 
heat and increase overall efficiency, 
silicon diodes are used instead of 
vacuum -tube rectifiers, in both the 

Please turn to page 30 

Fig. 2. Transistorized mixer is mounted flush in top of operating table. 
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IEASURING PHASE SHIFT 

BETWEEN STEREO CHANNELS 

Broadcasters should attempt to 
achieve high standards in stereo 
broadcast transmissions. Consider- 
ing the difficulties in obtaining 
high -quality stereo program mate- 
rial, and the shortcomings of some 
receivers, the above achievement 
takes on more consequences. One 
important consideration in stereo 
broadcasting is the proper measure- 
ment and maintenance of minimum 
phase shift between the Left and 
Right channels, from the audio sys- 
tem input to the input of the stereo 
generator in the transmitter. 

An overall stereo system is based 
on in -phase signals producing the 
stereo effect by variation in the am- 
plitude of the Left and Right chan- 
nels. For satisfactory stereo, the in- 
tegrity of the phase between Left 
and Right channels must be main- 
tained.' 

Theory of Operation 

By definition, in keeping with 
FCC stereo standards, equal -ampli- 
tude Left and Right signals produce 
zero modulation of the multiplex 
channel by the L-R channels and 
maximum modulation of the main 
FM channel by the L+R chan- 
nels.2 An exaggerated example will 
show the effect of extreme phase 
shift on the FM stereo system. 
Fig. 1 shows the result of 60° 
phase shift between the L and R 
channels, as it affects the L-R 
multiplex channel. It can be seen 
that the L-R modulation under 
this condition is no longer zero, but 
is equal to either the Left or Right 
channel alone. This condition re- 
sults in a false stereo sound, pre- 
venting true reproduction of the 
stereo program at the receiver. 

Excessive phase shift between 
the L and R channels can develop 
in any part of the stereo broadcast 

*Consulting Engineer, Seattle, Wash. 

by J. B. Hatfield k - This article 

describes a simple device - and its 

construction - for checking phase shift. 

Fig. 1. Vector diagram showing effect of 
60 phase shift on modulation. 

system ahead of the stereo genera- 
tor, due to faulty or dissimilar 
components or improperly engi- 
neered telephone circuits. It is 
therefore desirable to have some 
means of checking the phase shift 
periodically. 

If a noise -and -distortion meter 
or an AC VTVM is available, a 
simple phase -measuring device can 
be constructed for addition to such 
a meter. Emphasis will be placed 
on utilizing a noise -and -distortion 
meter since most stations have this 
type instrument on hand. In Fig. 1, 
the L-R voltage is equal to each 
of the L and R voltages, assuming 
that L and R are also equal. This 
condition provides a means of cali- 
brating a phase meter when the L 
and R voltages are out of phase, 
or bucking each other. The simple 
device to be described will provide 
means of adjusting test tones on 
both channels so they are equal, 
and at the same time will utilize 
one of these voltages as a 60° cali- 
brating point. 

Circuit Details and Operation 

Fig. 2 shows the circuit of the 
necessary calibrating equipment. 
The T pads cannot be of the step 
variety, but must be the continuous 
type, providing smooth control of 

the test tones. The T pads and 1% 
fixed resistors should all be of the 
same value, and, for broadcast pur- 
poses, 500- or 600 -ohm units are 
suitable. T -pads 1 and 2, as utilized 
by the author, are of the sound - 
system type and are priced at about 
$3.00 each. The metal case on the 
unit (dotted line) is connected to 
the ground terminal of the noise - 
and -distortion meter. It is also wise 
practice to connect this terminal to 
a good ground, such as the station's 
equipment rack. As T -pads 1 and 2 
provide the correct mutual termi- 
nation on the output side, the high - 
impedance input of the noise -and - 
distortion meter should be used. 

In making accurate phase meas- 
urements with this equipment, it is 
necessary to operate both T pads 
at a reduced setting, approximately 
one-half open, so isolation is of- 
fered to the switching of S1 and S2. 
After the above T -pad adjustments 
are made, a 1000 -cps test tone 
should be fed simultaneously into 
the L and R inputs of the equip- 
ment under test, and the outputs of 
the equipment should be connected 
to the phase -measuring equipment 
as shown in Fig. 2. With S1 turned 
to the right channel and S2 turned 
to R2, adjust the calibrate volume 
control on the noise -and -distortion 
meter for full-scale deflection. 

If the calibrate control will not 
bring the meter to full scale, in- 
crease the gain by turning the 
selector switch on the noise -and - 
distortion meter to a position that 
does produce a full-scale reading. 
Next, turn switch S1 to select re- 
sistor R1, and switch S2 to the left 
channel. T -pad 2 is now adjusted 
so a full scale reading is obtained, 
without making any adjustments on 
the noise -and -distortion meter. 

The test tones on the left and 
right channels have now been ad - 
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justed equally, and full scale deflec- 
tion on the meter is obtained. If 
these tones are now switched so 
that they are 180° out of phase, 
and the full scale deflection on the 
meter remains, it follows from Fig. 
1 that a 60° phase shift exists be- 
tween the L and R channels. 
Switch S1 is now turned to the 
right -channel position, and as S2 is 
already connected to the left chan- 
nel through reversed leads, a 180° 
reversal in the inputs takes place. 
Under conditions of low phase 
shift, the meter reading should drop 
to a low value. If the meter goes 
off scale, with the unit wired prop- 
erly, it is an indication that the two 
channels are out of phase; this 
is probably caused by a phase re- 
versal at some point in one of the 
channels. 

The phase shift, in degrees, be- 
tween the channels can be read 
directly from the calibrations on 
the noise - and - distortion meter. 
From 0° up to 60°, the phase shift 
is almost linear with respect to the 
amplitude of the AC voltage, or the 
reading on the meter. This is true 
of any equal audio tones 180° out 
of phase, or that buck each other. 
It has already been stated that a 
full-scale reading indicates a 60° 
phase shift, so if we read the 10% 
distortion scale, we can multiply 
the reading by 6 and obtain a read- 
ing direct in degrees. As an exam- 
ple, if a reading of 3% is obtained, 
it is multiplied by 6 to obtain 18° 
phase shift. This conversion is pos- 
sible because distortion values are 
also proportional to AC voltages. 
If the noise -and -distortion meter 
has an AC voltmeter scale, this 
scale will provide greater accuracy. 
It must be kept in mind that the 
full-scale reading is 60°, and other 
phase values in degrees are propor- 
tional to the AC voltage read on 
the meter. 

The above example is based on 
a 1000 -cps signal, but measure- 
ments may be made at any fre- 
quency over the entire audio band 
between 50 and 15,000 cps, after 
experience is gained in operating 
the equipment. If, after calibrating 
at the 10% distortion full-scale 
position, it is desirable to read 
lesser values of phase shift, the 
noise -and -distortion meter should 
be set to the next lower noise -level 
position (-10 db). In this position 

RIGHT 

CHANNEL 

LEFT 

CHANNEL 

R1 

R2 

T PAD 61 

T PAD B2 

NOISE -AND -DISTORTION 
METER 

I 
Fig. 2. Circuit diagram of adapter showing how it is connected for test. 

the 3% scale is utilized, and de- 
grees of phase shift is still obtained 
by multiplying the reading by 6. 

The accuracy of this method of 
measuring phase shift is limited by 
the presence of any noise or distor- 
tion in the system being measured, 
but accuracies within 5° should be 
obtained easily with high-fidelity 
FM equipment. Distortion in most 
cases will cancel out in the measur- 
ing equipment, but high values of 
noise or distortion on just one 
channel will appear as phase shift. 
In using this equipment on the 
transmitter end of long telephone 
lines, the connections must be made 
on the customer's side of the tele- 
phone company's repeat coils. 
These coils present a 600 -ohm 
termination to the measuring equip- 
ment, and prevent unbalance and 
possible noise caused by the unbal- 
anced connection to the measuring 
equipment. 

If the circuitry of Fig. 2 is 
traced through, it will be found the 
L and R input terminals cannot be 
tied together for checking purposes, 
as this will present a short to any 
oscillator connected at this point. 
To check the proper operation of 
this device, a good quality line -to - 
line transformer can be connected 
in either the R or L channel, con- 
sideration being given to the 180° 

Fig. 3. Illustration of phase -shift check 
unit connected to distortion meter. 

phase reversal in the transformer. 
This should result in only a few 
degrees phase shift over the entire 
audio band, with an audio oscilla- 
tor connected to both channels. 

Calibration 
By using the above test setup, 

connecting a paper capacitor in 
series with one side of either the 
L or R channel at the input termi- 
nal posts, and recalibrating the 
measuring equipment each time, it 
is possible to check the accuracy of 
the phase readings. When a 5-mfd 
capacitor is employed for 100 
cycles (.5 mfd for 1000 cycles and 
.05 mfd for 10,000 cycles), the 
equipment should indicate 31° 
phase shift for 500 -ohm equipment 
and 27° for 600 -ohm equipment. 
These readings will be affected by 
the phase shift in the transformer, 
but readings within approximately 
5° of accuracy should be obtained. 
In making these tests-in fact, dur- 
ing all measurements - neither T 
pad should be more than one-half 
open. 

In some climates, the sliding con- 
tacts in the T pads become oxidized, 
resulting in erratic operation. As a 

precautionary measure, it is desir- 
able to apply some contact cleaner 
to the three arms of the T pads be- 
fore attempting to use them for the 
first time. The cleaner should also 
be used any time the operation of 

the T pads becomes rough. 

1 Phasor Analysis of Some Stereophonic 
Phenomena, Benjamin B. Bauer, IRE 
Transactions on Audio, Volume Au -10, 
Jan. Feb., 1962, No. 1. 

' FCC Docket No. 13506, No. 87911, 
Amendment of Part 3 of the FCC 
Rules and Regs to Permit FM Broad- 
cast Stations to Transmit Stereophonic 
Programs on a Multiplex Basis, Adopted 
May 4, 1960. 
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AUTOMATIC 

TIME INJECTOR 

W LBC Radio is continuously plac- 
ing a greater reliance on audio tape 
(especially cartridges) with various 
degrees of automatic switching, to 
produce a better air presentation 
with fewer errors. One of the side 
benefits of this almost exclusive use 
of tape is the advantage of better 
scheduling of announcers' working 
hours. Programming of the early 
morning hours at WLBC Radio is 
geared to a Time/News/Tempera- 
ture format. 

Problem 

While we have benefited from 
the use of tape in scheduling an- 
nouncers, a new problem has arisen. 
It is relatively easy for an announcer 
to tape "chatter" for his morning 
show the previous day; it is difficult 
to incorporate correct time an- 
nouncements on this tape. 

Solution 

Our solution to this problem of 
injecting correct time announce- 
ments without an announcer pres- 
ent, is what we call our time in- 
jector (Fig. 1), designed by the 
author, and built in our shop by 
our top staff engineer, John Kalpus. 

The system is made up of a con- 
trol unit (Fig. 2), which contains 
the timers, various relays, a relay 
power supply, and two automatic 
cartridge -tape machines. One ATC 
machine has the "odd" times, such 
as 6:01, 6:03, etc., while the second 
ATC machine has the "even" times, 
such as 6:02, 6:04, etc. 

Timers in the control unit auto- 
matically cue each cartridge to the 
next announcement every 2 min- 
utes. Circuitry is incorporated to 
prevent the audio from going on the 
program channel during the cuing 

*Vice President, Engineering, WLBC- 
AM-FM-TV, Muncie, Ind. 

by Patrick S. Finnegan - This 

equipment provides accurate time signals 

for semi- and full -automatic operation. 

cycle. A latching relay transfers the 
audio output, auxiliary cue start, 
and station call button to the oppo- 
site tape machine as soon as cuing 
begins. Other protective features in- 
clude a safety provision to prevent 
cutting off an "on air" announce- 
ment should a cue cycle occur, and 
a time delay circuit to make either 
deck skip a cue cycle to prevent 
gaining time when it is used on 
the air. 

Timers keep each cartridge cued 
up. A momentary switch action, 
either manually or from one of the 
normal - program ATC machines, 
will cause the time announcement 
to go out on the program channel. 
At the end of the time announce- 
ment, a momentary switch action 
from the time injector starts which- 
ever station -program machine is se- 
lected. 

Principles of Operation 
The heart of the control unit con- 

sists of latching relay K9 and two 
timers. (Refer to the block diagram, 
Fig. 3, and the schematic diagram, 

Fig. 1. View of automatic time injec- 
tor showing switches and indicators. 

Fig. 4-see page 14). The synchron- 
ous timers complete a revolution 
every two minutes and are adjusted 
so one tape machine or the other is 
being cued every minute. The cuing 
action causes transfer relay D49`to 1( ? 
switch all program action to the idle 
tape deck, so that should a call 
come in from station equipment re- 
quiring an announcement, it will 
operate the idle tape deck. 

Each side of the system is identi- 
cal, transferred by relay K9. In the 
following description, the odd -time 
side will be considered, but the dis- 
cussion also applies to the even - 
time side. 

A call for a time announcement 
causes relay K3 to operate; at the 
same instant, this call voltage is 
applied to K5 and time delay relay 
K7. Relays K3 and K5 have hold- 
ing contacts which keep them ener- 
gized until the current is removed. 
A pilot light across K3 indicates 
that the odd -time is on the air. A 
set of normally closed contacts of 
K3 opens, breaking the coil return 
circuit of transfer relay K9. This 
prevents cuing action by the oppo- 
site timer from "dumping" K9, 
which would cut the air announce- 
ment and put the cuing audio on 
the air. 

The coil return circuit of K3 is 
through the normally closed con- 
tacts of the auxiliary cue relay in 
the tape machine. When this circuit 
opens, at the end of the announce- 
ment, K3 returns to normal. 

Start relay K5 receives its volt- 
age at the same time K3 does. A 
1000-mfd capacitor charges to the 
24 volts through the normally 
closed contacts of K5. When K5 
operates, this charged capacitor is 
thrown across the start circuit of 
the tape machine, discharging into 
this circuit, causing the tape ma- 
chine to run. The polarity of the 
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Fig. 2. Relays and timers can be seen 
in top view of control unit chassis. 

silicon diode is such that resistance 
looking toward K5 is very low, but 
very high in the reverse direction. 
The diode acts as a one-way gate 
for the control current. This one- 
way action prevents K3 from being 
re -energized after it has relaxed at 
the end of the announcement. The 
cue cycle action operates through 
a set of normally closed contacts 
which open when K5 is energized. 
The coil return of K5 is through 
a set of normally closed contacts 
on K7. This time delay keeps K5 
energized for 2 minutes, thus caus- 
ing the odd -time deck to skip the 
next cue cycle. 

K7 is a thermal time -delay relay, 
a normally closed two -minute type. 
Both the K7 heater and the start 
relay (K5) coil -return circuits are 
through these contacts. At the end 
of two minutes, the time -delay 
relay opens, causing K7 and K5 
to relax. We discovered the time 

delay could be varied from about 
1 minute to 21/2 minutes, by add- 
ing a 200 -ohm variable resistor in 
series with the heater. 

The power supply uses four sili- 
con diodes in a bridge arrangement. 
Because most relays have holding 
contacts, a normally closed push 
switch is inserted in the plus lead, 
to be used as a "clear" button, in 
case the relays get hung up for any 
reason. 

Earphone monitoring of the in- 
dividual tape decks is provided 
ahead of the transfer relay. This 
facilitates the initial setup and fu- 
ture maintenance. The jacks are 
insulated, nonshorting types, so 
high -impedance earphones can be 
used to bridge the 600 -ohm bal- 
anced output of the tape decks. 

A VU meter bridges the audio 
output to the program channel, 
and is followed by a fixed pad. We 
use zero level out of the machines, 
padded to station requirements. 
This gives better signal-to-noise 
ratio, louder earphone monitoring, 
and a better VU indication. 

Our time announcements are 
made up on two T,,TÖOT651 

ifi trte cartridges, one containing 
the odd and the other the even 
times. Each announcement is 3 sec- 
onds in length; the voice says, 

"WLBC time, 6:01" etc. Any other 
announcement the Program De- 
partment wishes to couple with a 
time announcement, such as a com- 
mercial or chimes, is on another 
cartridge in one of the station ma- 
chines. We allow 6 seconds of tape 
for each announcement, as follows: 
1 second blank lead-in, 3 seconds 
voice and auxiliary cue tone, 2 sec- 
onds to clear. These spaces are to 
prevent any cuing tones from acci- 
dentally appearing in the program. 

To insure reliable, 24 -hour con- 
tinuous service, we use enclosed 
plug-in relays and over -rated com- 
ponents, and all relays are de - 
energized except when their func- 
tion is required. 

Making up the cartridges is a 
very exacting and tedious opera- 
tion. They must be properly pre- 
pared, to get clean, tight announce- 
ments. For a full 12 hours, it takes 
720 announcements, 360 on each 
cartridge. We first made up the 
voice announcements on reel type 
machines, using different voices, 
then dubbed them onto cartridges. 
Our machines operate continuously, 
24 hours a day, and by avoiding 
any wording such as noon, AM, or 
PM in the announcements, the 
times are appropriate for any part 
of the day. 

ATC 
"ODD" 

AUX. CUE STOP 

AUDIO 

AUX. CUE 

TIMER 
ri 

TIMER 
f2 

Kl 

K7 K5 

VU 

ATC 
'EVEN' 

K2 

K9 

PAD 

-1000 

T 
mid 

-24V 

AUX. CUE 

AUDIO 

CC 

K4 

AUX. CUE STOP 

K8 

AUDIO OUT 

STATION CALL 

AUX. CUE OUT 

-24V 

T1000 

K6 

mfd 

Fig. 3. Functions of various staged& in automatic time injector can be seen in this block diagram. 
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NEW ONE KILOWATT 

AM TRANSMITTER 

WELCOMED BY INDUSTRY 
Maximum Reliability Combined With Unusually Rich Fidelity 

Introduction of the new BC -1G 1000 
watt AM transmitter by the Gates Radio 
Company has met with an enthusiastic 
response from the broadcast industry. 
Gates, a subsidiary of the Harris- 
Intertype Corporation, reports that 
shipments of the new model have al- 
ready been made to stations both in 
the U. S. and abroad. 

Appropriately called the "BIG G", 
the new Gates transmitter was de- 
signed and manufactured to provide 
broadcasters with maximum on -air re- 
liability-with field -proven 833A tubes 
in both R.F. and modulator circuits, a 
new convectional cooling system to 
greatly lengthen component and tube 
life, and silicon rectifiers in all power 
supplies for lifetime reliability without 
tube change. As shown in Fig. 1, the 
high voltage silicon power supply uti- 
lizes 60 silicion diodes, each rated at 
one full ampere. 

Low intennodulation distortion was 
also a major engineering objective in 
the design of the Gates BC -1G. The 
combination of a cathode follower audio 
driver, an unusual over-all feedback 
system, low leakage reactance in the 
modulation transformer and modulat- 

2800V. D.c. 

001 .001 

001 001 

MEG MEGI 

ing the R.F. driver as well a: the power 
amplifier has resulted in an unusually 
rich fidelity of transmission. The low 
leakage modulation transformer has 
produced typical distortion readings of 
1.5% or less at the critical 7,000 cycle 
audio frequency. 

For maximum harmonic reduction, 
the new transmitter incorporates a full 
"T" output network. The final ampli- 
fier and "T" network are tuned by 
variable coils of the large edgewise 
type manufactured by Gates. 

For Class IV stations, the BC -1G 
quickly and efficiently reduces power to 
250 watts. Control circuits are inter- 
locked so power is removed momen- 
tarily when switching from 1 KW to 
250 watts. Switching in the primary 
of the main plate transformer elimi- 
nates power consuming and heat gen- 
erating voltage dropping resistors. 
Plate voltage is reduced on both the 
power amplifier and modulator tubes, 
resulting in added tube hours as well 
as savings in power costs. 

Complete technical information on 
the BC -1G transmitter is now available. 
Write Gates Radio Company. Quincy_ . 
Illinois, for Brochure No. 112. 

.001 001 

1 MEO I MEG 

3100 V AD. 

3100V A.C. 
001 .001 

EG I M EG 

230/115 VOLT 

*Each Half Wave Silicon Assembly consists of 30 each: 
Silicon Diodes, Capacitors and Resistors. Diode rating - 
1 Ampere, 600 Piv. 

Fig. 1 

The "BIG G" 

All New GATES 
BC -1G 1 KW 
AM TRANSMITTER 

Top 
Engineering 
Features: 

Silicon rectifiers used in all 
power supplies 
Uses 833A tubes - most re- 
liable and lowest cost per 
hour 
Inbuilt remote metering 
kits standard equipment 
Fully accessible from front 
and rear with new swing - 
out vertical construction 
Lowest harmonic radiation 
with full "T" output net- 
work 
Typical response ± 1.5 db, 
30-16,000 cycles 
Only three tube types for 
low tube inventory 
Low power consumption - 
only 3850 watts at 100% 
tone modulation 
Inbuilt 1 KW dummy an- 
tenna 
All new Leader Look styling 

Big performance is the BIG 
G's claim to fame. For the 
complete story, write today for 
Brochure No. 112 - yours for 
the asking. 

'GATESJ 
DATES RADIO COMPANY 

Subsidiary of Hamad ntcrtype Corporation 

QUINCV. ILLINOIS 
Offices 

HOUSTON. NEW YORK, LOS ANGELES, WASHINGTON, D.C. 

In Canada: CANADIAN MARCONI COMPANY 

11=31 
11:11:122233 
11=3mf 
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PREVENTING SIGNAL 

CONTAMINATION 

In recent issues of this magazine 
(May and June, 1962), G. Jennings 
had some important points regard- 
ing the elimination or prevention 
of unwanted signals and responses 
in broadcast systems. Here is a con- 
crete example of the results you 
can expect when care and thought 
are used in making an installation. 

First, perhaps, a description of 
our plant (see Fig. 1) will give you 
an idea of some of the sources of 
signal contamination. 

Equipment Layout 

In the plant there are two 1 -kw 
AM transmitters (one is an alter - 

*Chief Engineer, WFGM-AM-FM, 
Fitchburg, Mass. 

by Donald L. Coleman' - This article 

shows how shielding and grounding, 

coupled with adequate conduits, ensured 

"clean" station operation. 

nate main) which feed a two - 
pattern phasor and a four -tower 
directional antenna system; a 5 -kw 
FM transmitter feeds an 8 -bay an- 
tenna, side -mounted on one of the 
AM radiators, providing an ERP of 
20 kw; two 60 -watt mobile base 
stations, with roof -mounted anten- 
nas, operate on 35 and 157 mc, 
respectively; four racks of monitors 
and audio equipment; three tape 
recorders; an emergency studio 
with the usual turntable preamps, 
etc.; an FM tuner, used for re- 
broadcast pickup from a roof - 
mounted 5 -element yagi; multiplex 
receiver/monitor; a Conelrad re- 
ceiver tuned to a station only 70 
kc away from our AM operating 
frequency; and subcarrier genera - 

TO TOWERS 

1 2 3 4 

IIII 
PHASOR 

MAIN AM 
960 KC 

1 KW 

1 

J ALT. MAIN 
960 KC 

1 KW 

AM FREQ 
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( 

( 20Kw ERP 

( 

( 

FM 5 KW 

FINAL AMP 
104.7 mcs 
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XTAL FREQ 

121.180 KCS 

FM MONITOR 

200 KC 

5225 KC 

SUB CH. /1 
42 KC 

SUB CH. /2 
XTA FREQ 121.180 KC 67 KC 

X864 
104.7 MCS 

TELCO 

AUDIO & CONTROL 

MOBILE BASE STATIONS 

TAPE /1 

TAPE 12 
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57.7 MC5 
10.7 MCS 

115.4 MCS 
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MONITOR 

1030 KCS 

455 KCS 

MOBILE 

BASE 60W 
157 MCS 

FM TUNER 

REBROADCAST 
10.7 MCS I IFI 

Fig. 1. Many of these frequencies are multiples of some lower frequency. 

tors for two SCA channels. All this 
under a 20' by 24' roof! 

Obviously, there are many non - 
compatible frequencies involved- 
consider the tape -recorder oscilla- 
tors, various receiver oscillators, 
multiplier stages in the FM trans- 
mitter, VHF base stations, fre- 
quency - monitor oscillators, SCA 
generators, plus audio frequencies 
from as many as five different pro- 
gram sources. Add to this the 
fluorescent lights, water pump, 
blowers, etc., which all produce 
noise, and you'll see there is an un- 
believable number of possible 
beats, squeals, crosstalk, and mon- 
key chatter. However, they all live 
together in perfect harmony. Here's 
how. 

First, note the admonition given 
by Jennings. "If it isn't specifically 
supposed to be insulated-ground 
it!" We did. We decided to use 
conduit for all wiring in the build- 
ing, including RF transmission 
lines, audio cables, and power wir- 
ing-see Fig. 2. 

Cable Routing 

Separate conduit runs were used 
for each type of circuit. The con- 
duit is embedded in a concrete slab 
floor. However, before the floor 
was poured, all conduit runs were 
bonded together with copper strap. 
The strap was bonded to a half - 
inch diameter copper cable which 
runs completely around the build- 
ing under the footing. The fourth 
wire of the three-phase power serv- 
ice is grounded to this cable, as 
well as to the usual power -company 
ground. The shield of the telephone 
cable into the building is also 
bonded to this half -inch copper 
cable. Instead of depending on a 
conduit -to -rack connection to pro- 
vide rack grounds, the ground cable 
is run through its own conduit to 
each rack and transmitter. 
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What cuts the cutting out of video tape editing? AMPEX Electronic Editor. 

Don't cut your tape. Cut your cost. How? Simply turn The Electronic Editor also lets you do stop-and-go re - 
the knob on an Ampex Electronic Editor. The old cording, multi -camera effects with a single camera, and 
scene is erased, the new one added-all electronically. squeeze action-all without cutting the tape. Best news 
And both old and new sections of the tape can be of all: no special training is needed. For more details 
viewed during actual production. The Ampex Electronic write the only company providing tape and recorders 
Editor inserts new scenes, new commer- for every application: Ampex Corp., 934 
vials, production changes, or corrects goofs < ` Charter St., Redwood City, California. Sales 
-withoutsplicing.You save time, save tape! and service engineers throughout the world. 
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OVER 1400 SIZES AND TYPES OF IERC HEAT - 
DISSIPATING ELECTRON TUBE SHIELDS 

ARE EFFECTIVELY COOLING MILLIONS OF 
TUBES, EXTENDING LIFE AND RELIABILITY, 

REDUCING DOWN -TIME AND MAINTENANCE 
COSTS IN THOUSANDS OF MILITARY AND 

INDUSTRIAL ELECTRONIC EQUIPMENTS! 

Write today for the facts on how you can improve equipment 

reliability with IERC Heat -Dissipating Tube Shields. 

IERC 2:1;2) G `tiï 0 J `>> G>L7 

International Electronic Research Corporation 
135 West Magnolia Boulevard, Burbank, California 

:,foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co_, Ltd., Swindon, England 

Controlled grounds are used on 
the interior rack wiring wherever 
possible. The audio wiring has an 
insulated shield, and is grounded 
only where a ground is desired. 
Where grounds are made, they are 
connected to the copper cable; thus, 
all the equipment is bonded to- 
gether with solid, low -reactance 
connections. 

Although copper strap would 
probably have been better, it is not 
as easy to install in the conduit; 
also, copper cable was available at 
less cost than the strap. We found 
that it was very workable, easy to 
make connections to, and handled 
from a reel much more easily than 
a coil of strap-and no cut hands! 

Ground Connections 

The ground cable is brought to 
a pit in the floor, which has a 
quarter -inch steel cover, in three 
sections (for easy removal). All 
power wiring for tower lights, pat- 
tern -change relays, and doghouse 
lights are brought to this pit. Also 
terminated in the pit, from sepa- 
rate conduits, are the coax feeds to 
each tower from the phasor, coax 
sample lines to each tower, inter- 
com feeds to each doghouse, and 
tally -light circuits from each pat- 
tern -change relay. 

All these circuits, plus the half - 
inch ground cable, leave the pit 
through the back wall of the build- 
ing, and remain underground all 
the way to each tower. This keeps 
coax shields and power wiring from 
carrying RF back into the building. 
It also keeps the intercom feeds 
"cold." 

The ground cable does not go 
from the building to each tower. It 
follows the transmission lines to the 
nearest tower, at which point it ties 
into the antenna -ground system at 
the tower base. The radials from 
each tower are bonded to a piece 
of cable which encircles the tower 
footing. All intersecting radials be- 
tween towers are bonded to lengths 
of the same type cable. 

Inside the doghouses, all com- 
ponents that need not be insulated 
are mounted on, or grounded to, a 
copper strap; this includes coax 
shields, tower -light bypasses, tower - 
matching equipment shelves, sam- 
ple -line shields, etc. The copper 
strap is bonded to a piece of half - 
inch cable which runs through the ----,--- 
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What compact can do everything a console recorder can? 

The Ampex PR -10 gives you all the features, all the 
performance of a console recorder. Even remote control. 
And it's all wrapped up in a suitcase -sized package. 
That means you can take a complete re- 
cording studio out into the field, into the 
school, the church, industry-anywhere you 
need it. The PR -10 features positive push- 
button controls; record -safe switch; and sep- 
arate erase, record and playback heads. And 
there's room for an optional 4 -track stereo or 
additional playback head. There's also a new 

AMPEX PR -10 

electro-dynam c clutch system to g ve you fast, gentle 
starts and lower braking tension. If you want to monitor 
on -the -spot, the PR -10 has A -B switches, VU meters, 

phone jacks,output circuits.Moreover,electri- 
cal alignment controls are accessible through 
the front panel. You get all this plus a new 
Ampex"FourStar"oneyear warranty. Fordata 
write the only company with recorders, tape & 

memory devices for every application: Ampex 
Corp., 934 Charter St., Redwood 
City, Calif. Worldwide sales, service. A1PEX 
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Fig. 2. The conduits, as a general rule, take the shortest, most direct route. 

doghouse floor and ties to the 
ground -system junction at the tower 
base. 

The FM transmission line is the 
only line which is not buried; it is 
15/a" Heliax, and it was felt there 
might be some danger of collapsing 
it. This would be particularly true 
when the ground freezes. Therefore, 
this line runs to the tower on 5' 
posts. We use the quarter -wave - 

insulator principle so the line can 
be grounded at the tower base, and 
at as many points as deemed nec- 
essary between the tower and 
building. 

As can be seen, the whole sys- 
tem is tied into one solid ground 
system. Silver solder was used. 
(This is important because a light- 
ning surge can vaporize regular soft 
solder.) It meant carrying gas tanks 

Fig. 3. This photo illustrates audio, monitoring, and tape layout at WFGM. 

and a torch all over the antenna 
site, sometimes in the bucket of a 
tractor when the ground was soft. 
It means that we have a lot of cop- 
per in the ground. It meant a lame 
back and callused hands. 

But it also means that we have 
done just about everything in our 
power to keep our signals where 
they belong. It is now common for 
us to have separate programs on 
AM and FM, with background 
music on the subcarriers, be record- 
ing on one of the tape recorders, 
have one or both of the mobile 
base stations in operation, and be 
doing alignment work on multiplex 
receivers-all at the same time and 
without any interference between 
the various operations. In addition, 
there is a 5 -kw AM station about 
a quarter -mile away; it causes us 
no trouble, although its RF can be 
detected in our antenna system 
when we are off the air. 

High - impedance audio equip- 
ment has no place in a transmitter 
installation. However, these show 
no sign of signal contamination. 

When the installation was orig- 
inally made, and as it grew with 
time, almost no troubleshooting 
was required to eliminate signals 
that appeared where they shouldn't 
have been. We did have to apply 
filtering in two instances, however. 
The first was on the input of the 
FM tuner; a sharp -rejection filter, 
tuned to our own FM frequency. 
reduced the signal input enough to 
prevent overload. The second in- 
stance was on the input of the 
Conelrad receiver-an old automo- 
bile receiver with an AC power 
supply. This set was chosen be- 
cause of its metal case; the shield- 
ing of the case helped, and a rejec- 
tion filter tuned to our AM fre- 
quency completed the job. 

The foregoing principles can 
always be applied to a new installa- 
tion. Some of them can be applied 
to an existing station, and it pays 
off. The days of the "throw -it - 
together -and -hope -it -works" instal- 
lation are gone. With the FCC's 
increasing insistence on good engi- 
neering, and with the listening pub- 
lic's increasing ownership of good 
quality receiving equipment, a few 
pains taken in the right places will 
pay big dividends in trouble -free 
operation and good, clean signals. 
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Four Raytheon/Machlett Tubes Rack Up 

23,200 Hours Each at KGW-TV, Portland 

A durability record of 23,200 hours vpa life by 
each of four Raytheon/Machlett 7007 tubes is 
only part of the gratifying results documented 
recently by KGW-TV, Portland (Ore.) at its 100 
KW RCA transmitter. 

Eight others (of a total of 22 R/M 7007s used 
by KGW-TV in its high power stages) have logged 
in 15 to 20,000 service hours. Another six are 

nearing the 15,000 hour mark. Stability has been 
excellent, permitting long periods of operation 
without retuning or signal deterioration -a par- 
ticular advantage where parallel p.a.'s are used 
and adjustments critical for optimum operation. 

Telecasting on Channel 8 at 316,000 watts, 
KGW-TV enjoys an outstanding reputation for 
its live remote coverage of topical events. 

Setting new standards in superior performance for 
commercial telecasters, Raytheon/Machlett tubes 

are available through your Raytheon Distributor. Or write 
Raytheon Company, Distributor Products Division, 
411 Providence Turnpike, Westwood, Massachusetts 

RAYTHEON 
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RADIO TRANSMITTER 

MAINTENANCE 

M onitors are required, both by 
FCC regulations and good engineer- 
ing practice. Carrier frequency, 
modulation percentage, and (for di- 
rectional AM stations) the phase of 
the antenna elements with respect 
to one another have to be checked. 
As measuring devices often have 
certain inherent amounts of error, 
it is not wise to assume that moni- 
tors are accurate - they must be 
checked and calibrated periodically. 
When monitor readings change, the 
trouble may be in the monitor or 
in its feed system, rather than in 
the transmitter. 

The frequency monitor is checked 
and calibrated before it leaves the 
factory, and the buyer is usually 
furnished a certificate of calibra- 
tion-a statement that the instru- 
ment's accuracy is within some 
fraction of one per cent of the pri- 
mary standard (WWV). After the 
monitor has been in service for 
some time, however, it sometimes 
begins to lose its accuracy (due to 
the normal aging of tubes) and has 
to be recalibrated. Eventually, tubes 
or components must be replaced, 
which also requires that the unit be 
recalibrated. Troubleshooting of a 
frequency monitor must be done 

*Broadcast Consultant, Michigan City, Ind. 

by Thomas R. Haskett* - PART TWO 

of a series describing a routine 

maintenance procedure, extending to 

monitors and Conelrad. 

very carefully. The manufacturer's 
instructions should be followed ex- 
actly, and a written record kept, 
showing the date and the work done. 
Since many of the tubes are in audio 
or power -supply service, their test- 
ing has already been covered; the 
others should be tested by substitu- 
tion and recalibrating the unit. 
After any component replacement, 
the monitor should be calibrated 
against an external reference. It is 
seldom necessary to return the in- 
strument to the factory however, as 
calibration can be done in the 
field.' Most stations contract with 
commercial frequency - measuring 
services to check their signals, us- 
ually at monthly intervals. The read- 
ing of the frequency monitor at the 
time of such monthly measurement, 
when compared with the report 
from the measuring service, indi- 
cates the monitor's error. 

The modulation monitor is also 
tested and calibrated at the factory, 
but may lose some of its accuracy 
after awhile. With the exception of 
a signal -detector diode and a thyra- 
tron, its tubes are in power -supply 
or audio service, and can be tested 
by methods outlined previously. 
The diode and the thyratron can be 
checked with a tube tester, or by 
substitution. 

The monitor is easily calibrated 
by the following method: It should 
be connected for normal monitor- 
ing and an oscilloscope used to ob- 
serve the transmitter output. For 
this purpose, RF from a sampling 
loop near the final plate tank 
should be fed directly to the CRT 
vertical - deflection plates - not 
through the vertical amplifier. (A 
blocking capacitor should be used, 
with voltage rating about twice the 
transmitter output, and capacitance 
.001 mfd or less.) 

The transmitter is then modu- 
lated with a 400- or 1000 -cps sine 
wave, and the scope sweep adjusted 
to display a steady trace. The modu- 
lation depth of the transmitter can 
then be adjusted to various levels 
which can be measured conveniently 
on the scope screen -25% , 50% , 

etc. The monitor can then be cali- 
brated at each of these points. 

When this has been done for the 
percentage -type modulation meter, 
it should also be done for the peak - 
modulation indicator. (This device 
usually consists of a lamp driven 
by a thyratron, with a controllable 

'Editor's Note: A monitor can be re- 
paired at the station but unless the 
trouble is mainly a faulty tube or a 
similar noncritical failure, the manufac- 
turer should be called on for repairs. 

WOZ Radio - AM Transmitter Meter Log 

Osc 
6AK5 

Buf 
5763 

IPA 
6146 

LPA 
4-400A 

RPA 
4-400A 

L Mod R Mod 
4-400A 4-400A Date Name - Remarks 

2.3 ma 10 ma 18 ma 125 ma 125 ma 30 ma 30 ma I I -I-61 H. Allen 
2.3 ma 10 ma 18 ma 125 ma 125 ma 30 ma 30 ma I I -8-61 W. Smith 
2.3 ma 10 ma 18 ma 125 ma 125 ma 30 ma 31 ma I I-15-61 H. Allen 
2.3 ma 10 ma 18 ma 125 ma 125 ma 30 ma 30 ma II -22-61 Installed new R. Mod. 

Penta No. 9813 and 
balanced the stage. 
W. Smith 

Fig. 3. Typical AM transmitter log showing how various readings are recorded. 
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firing or triggering level.) A tone 
must be employed, because the peak 
indicator will read extremely short 
duration peaks that the meter will 
not register when using normal 
voice or music modulation. 

It is possible to calibrate the car- 
rier -shift meter by deliberately de - 
tuning the transmitter final ampli- 
fier, thereby producing nonsymmet- 
rical modulation, which will show 
up on the oscilloscope and can be 
measured and computed. However, 
this technique is rather involved, 
tedious, and risky (for the transmit- 
ter). If detuning is attempted, the 
nonsymmetrical sine -wave modula- 
tion should be limited to short peri- 
ods-a few seconds at most. Prac- 
tically speaking, the long - term 
accuracy of most carrier -level in- 
dicating circuits is good, since such 
accuracy depends on the proper 
value of load resistance across the 
detector diode and the linearity of 
the tuned circuits ahead of it; neither 
are apt to change very much, and 
both can be checked by other 
methods. 

The AM phase monitor also needs 
upkeep; its tubes can be checked on 
the tube tester, since they do not 
handle RF. Of course, they can also 
be checked dynamically in the moni- 
tor, utilizing a combination of tech- 
niques. These units are usually 
self -calibrating, or at most, require 
only an external VTVM for cali- 
bration. The accompanying techni- 
cal manual usually covers the sub- 
ject in detail. A check of the moni- 
tor's readings can be obtained by 
taking several field -intensity meas- 
urements at the monitoring points 
established in the station license, 
and computing relative phase from 
such data. (Basically, this shows 
only whether the array is "in" or 
"out," but as such, it can be used 
to verify or disprove the monitor 
readings.) 

FM Monitors 

FM stations use a combined fre- 
quency and modulation monitor; 
this is an obvious practical advan- 
tage in terms of economy and func- 
tion, and is possible because of the 
modulation system. Since some of 
its tubes handle RF, they can be 
tested only by substitution and com- 
parison of the monitor's reading 
with an external reference. The 
measuring service can be used to 
check and calibrate not only the 

carrier -frequency section, but also 
the modulation section of the moni- 
tor. This is done by modulating the 
transmitter with a steady-state sine 
wave and setting the modulation to 
a convenient level, as read on the 
monitor's "percentage - of - modula- 
tion" meter. The measuring service 
can then be contacted by telephone 
to determine their modulation read- 
ing, which is compared with that 
of the monitor. (Strictly speaking, 
the measuring service will determine 
the station's frequency swing during 
modulation, from which the modula- 
tion level can be computed. For 
instance, a station whose unmodu- 
lated center frequency is 101.1 me 
would be expected to show fre- 
quency deviation between 101.025 
and 101.175 me for 100% modu- 
lation.) If a phone call each month 
is too expensive, a pre -arranged 
plan can be worked out, with vari- 
ous modulation levels being sus- 
tained for specified lengths of time; 
a written record can be kept of this 
schedule and compared with the re- 
port from the measuring service. 

Conelrad 
Although at some stations the 

Conelrad monitor is located at the 
studio site, it is discussed here be- 
cause functionally it is associated 
with the transmitter plant. Basic- 
ally, such a unit is merely a re- 
ceiver; in many cases, extra features 
such as thyratrons and relays may 
be incorporated for alarm purposes. 
From the standpoint of trouble- 
shooting, it can be handled like an 
ordinary BC receiver. Many Conel- 
rad alarm receivers work on the 
simple carrier -failure principle; 
some more expensive models em- 
ploy a 1000 -cps tuned circuit and 
a time -delay network in an audio 
stage. This avoids false alarms 
caused by intermittent carrier breaks 
on the part of the monitored sta- 
tion, since the entire carrier on -off - 
plus -tone Conelrad procedure must 
occur for the alarm to trip. Adjust- 
ing this 1000 -cps trap and checking. 
the time -delay stage can be diffi- 
cult, for the operation of the whole 
receiver and alarm circuit can be 
tested only by duplicating the com- 
plete Conelrad alarm sequence. 
However, this can be accomplished 
by using an audio oscillator to mod- 
ulate an RF generator, and feeding 
the output to the receiver antenna. 
(See Fig. 4.) 

AUDIO 
OSCILLATOR 
1000 cps 

RF SIGNAL 
GENERATOR 

ON STATION 
FREQUENCY 

CONELRAD 

MONITOR 

Fig. 4. Hookup for aligning Conelrad 
monitor that employs 1000 -cycle trap. 

Remote Control 

Some stations operate their trans- 
mitters by remote control, with the 
monitors located at the studio con- 
trol point. It then becomes necessary 
to employ an RF preamp that is 
almost always a simple two- or 
three -stage TRF amplifier, with an 
output of from 2 to 10 volts of RF. 
The maintenance procedure is the 
same as for an ordinary BC re- 
ceiver-perhaps even simpler, since 
the meters on the monitors show 
the gain of the preamp. The tubes 
can be tested dynamically, by sub- 
stitution and subsequent observa- 
tion of the monitor meters, or by 
listening to the audio. 

If an RF preamp is used (in 

monitoring a remotely - controlled 
FM transmitter) it must be broadly 
tuned, to avoid clipping the higher 
modulation levels and the resultant 
error in modulation -monitor read- 
ings. In this case, it may be neces- 
sary to use an RF sweep and marker 
generator in conjunction with a 

scope and a detector probe in order 
to "broadband" the preamp. The 
technique is identical to that used 
in sweep -aligning a high -quality FM 
broadcast receiver. Actually, a TRF 
preamp is inherently a broadband 
device, regardless of whether it's 
used for AM or FM; however, in 

the FM system the bandwidth is a 

bit more important. All monitors 
and RF preamps should be checked, 
visually inspected, and cleaned at 
least quarterly. 

Other Equipment 

At directionally operated stations 
there is always a field -intensity 
meter for measuring the radiated 
signal of the station. In order for 
its readings to be accepted without 
question by the FCC, its calibration 
and resulting accuracy must be held 
to certain specified limits. Although 
it needs maintenance at times, sta- 
tion personnel should not attempt 
to do anything other than replace 
tubes and batteries. Even in these 
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operations, the manufacturer's in- 
structions must be followed exactly 
if the instrument's accuracy is to 
be maintained within the specified 
limits. 

The meter is designed to be self - 
checking, indicating whether or not 
new tubes or batteries are needed. 
If indications cast a doubt on its 
accuracy, and tubes and batteries 
do not seem to be at fault, the 
meter must be returned to the fac- 
tory for repair and recalibration; 
few broadcast stations have the ex- 
pensive and specialized equipment 
necessary to calibrate such a meter 

within the stringent limits estab- 
lished by the Commission. 

The field -intensity meter is used 
at irregular intervals and for odd 
lengths of time; hence no routine 
maintenance schedule can be 
worked out for it. The best thing 
to do is just to check it each time 
it's used. A common field -check 
procedure is to take readings along- 
side another meter, at several dif- 
ferent sites. 

If there is any standby equipment 
at the plant (such as an auxiliary 
transmitter or a spare limiter) it 
should be test -operated once weekly 

FM MODULATION MONITOR 

FCC 

Type #3-116 
TBM-4000 
$1495.00 

FCC TYPE APPROVED 

Also Monitors SCA MULTIPLEX 
Modulation 
Frequency 

Crosstalk 
Injection 

FM FREQUENCY MONITOR 

FCC 

Type #3-113 

Write Dept. 5 or phone 402-3422753 for complete specifications. 

TBM-3000 

$495.00 

originality by 

McMartin Industries,Inc. 
1612 California Street Omaha, Nebraska 

In Canada, Sold by: Canadian Marconi Company, Montreal 16, P. Q. 

for at least 15 minutes. This gives 
reasonable assurance that it will 
work when needed, and complies 
with FCC Regulations concerning 
auxiliary gear. It is usually possible 
to schedule this test during the 
weekly maintenance period. 

Tubes 

At this point, the reader is re- 
ferred once more to the first article 
of the series-in particular, the sec- 
tion advocating continuous opera- 
tion of vacuum -tube equipment for 
the purpose of reducing tube -re- 
placement costs. The same principle 
applies with transmitters. The gen- 
eral rule is that if a unit is in use 
at least 60% of each 24 -hour 
period, it should be left on all the 
time. This, of course, excludes the 
plan for standby and emergency 
equipment. Also, it does not mean 
that the transmitter should be left 
"on the air" following the station's 
regular sign -off; the plate supply 
should be turned off, shutting down 
the carrier and the high voltage, but 
the heaters should be left on, there- 
by keeping them at an even tem- 
perature and prolonging tube life. 

Remote -control systems seldom 
employ vacuum tubes; most of their 
circuit elements are normally pas- 
sive. Hence, their maintenance is 

a relatively simple matter. The 
heart of each system is usually a 

stepping relay which controls sub- 
sidiary relays, which in turn make 
and break the actual transmitter 
control circuits. For this system of 
relays, a power supply is necessary, 
and solid-state rectifiers are gener- 
ally used. As was mentioned in the 
discussion on transmitters, such 
diodes should be checked with an 
ohmmeter. That is, not only should 
their output voltage under load 
be measured, resistance readings 
should also be taken with the sup- 
ply de -energized. The principal 
steps in maintenance are: cleaning 
the relay contacts, checking the 
power supply, and checking and 
calibrating the remote -reading me- 
ters. The meters should be cali- 
brated weekly; one man at the 
transmitter plant calls meter read- 
ings to another man at the studio, 
who then correspondingly sets the 
meters on the studio units. Clean- 
ing, as well as measuring voltages 
and resistances should be done on 
a monthly basis. 

24 BROADCAST ENGINEERING 

www.americanradiohistory.com



ALL WRAPPED UP IN YOUR WORK 
Free yourself for just 20 seconds to check 
the advantages of using RCA Red Seal 
Magnetic Recording Tape: 

Developed by RCA sound engineers for 
their own professional use. (They insist 
on the very best!) 

Manufactured in the country's newest, 
most modern plant. (Everything's up-to- 
date in Indianapolis!) 

Supervised from basic oxide formula- 
tion to finished tape by skilled engineers. 
(All sticklers for perfection!) 

Quality control tested for frequency re- 
sponse, distortion, drop -out noise, print 
through. (Very rigid tests!) 

Mechanically tested for coating thick- 
ness, anchorage, layer -to -layer adhesion, 
aging, cupping, slitting. (It's got to mea- 
sure up!) 

Precisely controlled to give every inch 
of tape the same magnetic properties, the 
same recording -bias characteristic. (So 
you can use tapes interchangeably!) 

Take another 20 seconds to make your 
job a whole lot easier-fill in the coupon 
for specifics on this great new tape! 

RCA VICTOR 
The most trusted name in sound 

Magnetic Tape Products Marketing 
RCA Victor Record Division 
155 East 24th St. 
New York 10, N. Y. BE 

Please rush me specvfics on RCA Red Seal 
Magnetic Tape including all essential 
physical and magnetic characteristics. 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY ZONE.. .STATE 
L 
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ENGINEERS' EXCHANGE 
m im m im m um m m azu m mu m mia m mo m mo m m m um m mi 

Tape -Rack System 
By Mel Aldrige, Staff Engineer, WCER, 
Charlotte, Mich. 

A large number of tapes are used 
in WCER's operation. To afford 
more efficient and convenient op- 
eration, we made the tape rack 
shown in the illustration. The rack 
is 48" long by 19" high, and the 
spacing between reel supports is 5". 
The slots are 1" apart and measure 
21/" by 1/2". The large slots that 
hold several reels are 31/2" by 21/2". 
Along the front of each shelf is 
an aluminum strip to hold num- 
bered tags, which correspond to 
reel numbers. 

Our log identifies the tapes as 
in the following example: "#5- 
Smith-A." This means tape #5, 
name of sponsor, and cut A. These 
designations may be changed as 
sponsors change, but always appear 
in our master tape -control book. 
Every reel uses the same informa- 
tion format, to avoid errors. The 
cost of this system is very small, 
and the increase in efficiency well 
worth the effort. 

PD 

CONTACTS 

AUD 

BUS 

PAM 

BUS 

Automatic Remote 
Control for Turntables 
and Tape Transports 
By Dave Schmidt, Chief Engineer, KNOW, 
Austin, Texas 

M any stations are using the Gates 
"Yard" as their main control board. 
This console offers interesting pos- 
sibilities to the engineer interested 
in establishing semiautomatic 
switching operations with a mini- 
mum of rewiring. At KNOW, we 
automatically start any of the turn- 
tables or tape recorders whenever 
the associated channel switch is 
placed in either the "program" or 
"audition" position. 

Simply disconnect the relay 
B -minus (terminal 11) from the 
channel switches you wish to use 
for control. Next short terminals 5 

and 10 on the same switches. You 
now have a separate SPDT switch 
on the desired channels. Run pairs 
of wires from the equipment you 
wish to control, to the appropriate 
channel switch. Warning: Don't use 
AC, because hum problems may 
develop in the control console. In- 
stead, use something like a 12 -volt 
DC relay for remotely starting AC 
motors, or similar equipment. 

The control of everything is now 
directly in front of the announcer. 
The advantages of this are obvious. 

Temperature Indicator 
for Rust Remote -Control 
Equipment 
By Eugene Seier, Technical Supervisor, 
KMMJ, Grand Island, Neb. 

F or stations which use the Rust 
Series RI -108C or RI -108D re- 
mote -control equipment, and have 
a spare metering position available, 
here is a simple, inexpensive device 
for monitoring transmitter -room 
temperature. With slight modifica- 
tions, the indicator will monitor the 
temperature in the transmitter cab- 
inet, or any other critical area. 

This device is built around a 
Fenwall JA36J1 thermistor wired 
in the simple circuit shown in the 
diagram. The total cost, not includ- 
ing a mounting box, is only $3.66. 

19° 

b 

//123jF.T.M3/72N7,672",./rAZZYZ-ff 
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THERM I STOR 

TO METER 

TERMINALS. 

4000 n 

A standard holder is used for the 
RM 12R mercury battery. The box 
can be of any convenient size, but 
must be open enough to allow free 
circulation of air around the ther- 
mistor. Ours was bent from a piece 
of sheet metal to a size of 5" x 3" 
x 11/4"; the front was left open and 
covered with a piece of screen, 
which can be removed for battery 
replacement. 

The JA36J1 thermistor was 
chosen because its nominal resist- 
ance and temperature -resistance 
characteristics were such that ordi- 
nary room temperatures could be 
read directly on the Rust meter- 
a 200-ua movement with a scale 
calibrated from 0 to 130. Seventy 
degrees thus falls approximately at 
midscale. It was calculated from 
the temperature - resistance curves 
that the error on the meter would 
be approximately one degree for a 
temperature change of ten degrees. 
but so far it has been less than lh 
of 1 degree over a ten -degree tem- 
perature range. 

It is suggested, if some use is 
contemplated other than monitor- 
ing room temperature, that the Fen - 
wall Thermistor Engineering Pack- 
age, Cat. No. 9E877, be obtained. 
This kit contains a complete listing 
of thermistors made by Fenwall as 
well as a very handy slide rule for 
determining which thermistor has 
the required temperature -resistance 
curve. 

Since the current in this circuit 
is only 100 microamperes at a tem- 
perature of 70 degrees, and is 
drawn only when the temperature 
is actually being read, battery life 
should be no problem. 

Two -Channel TV From 
Single Control Position 
By Herb Evans, Chief Engineer, WTHS-FM- 
TV, WSEC-TV, Miami, Florida 

Our educational television station, 
WTHS-TV Channel 2, has oper- 
ated with such acceptance by the 

DEPENDABLE! 

Model B 207 Receiver 

USER PROVEN! 
COMREX WIRELESS 
MICROPHONE SYSTEM 

, 

Here's the proven, depend- 
able way to accomplish 
complete staging flexibility 
indoors and out! Audio re- 
production meets highest 
broadcast standards. Wire- 
less Comrex Microphone 
System is beine used exten- 
sively by . major networks 
and independents for lead- 
ing TV Programs. Miniature 
transmitter is powered by 
silicon R.F. transistors. 

OPERATING FEATURES OF 
THE COMREX MODEL 207: 

High frequency stability 
through crystal control of 
both transmitter and receiver. 
Excellent selectivity through 
crystal filter allowing adja- 
cent channel operation in 
the same studio. 
Complete system inter 
changeability since trans- 
mitter is not restricted to a 

specific receiver. 
Modulation range switch for 
easily repeatable audio level 
adjustment by any performer. 
Extreme re lability from 
careful design and quality 
production. 
May be used with any dy- 
namic low impedance mike. 

. these among other outstanding 
and practical advantages, worthy of 
your immediate consideration! 

For the best and most modern broadcast systems 
and supplies, look to VISUAL-your SOURCE for 
Superior Equipment from Specialist Manufacturers. 

Write today for complete technical specifications. 

VISUAL ELECTRONICS 
CORPORATION 

Keeps You in View! 
h street new york 18, n. y. pennsylvania 6-5840 

MM. 
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school system that we are now in- 
augurating a second channel, 
WSEC-TV (17), to provide two 
simultaneous levels of instruction. 
For example, classes in science for 
the seventh grade and math for 
junior college may be transmitted 
at the same time. 

The Channel 17 addition was 
subject to strict budgetary limita- 
tions. We therefore took many 
shortcuts (without sacrificing broad- 
cast quality) while building the 
simple console shown. Educational 
Channels 2 and 17 may be pro- 
grammed simultaneously from this 
cluster of equipment. Normally, 
two studios will be available, and 

switching accomplished in the indi- 
vidual control rooms. However, at 
times, a single operator will have 
control of both channels. In that 
event, he will have at his command 
the following functions: 

Channel -1 console, Channel -17 
console, film -1 desk, film -2 desk 
(in the lower panels, left to right, 
in the photograph). 

Channel -2 line monitor, Chan- 
nel -17 line monitor, dual -channel 
waveform monitor, VTR -1 monitor, 
VTR -2 monitor (on the upper 
shelf). 

The Channel -2 panel includes 
control over three projectors; lamps 
may be extinguished and slides 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 

DID YOU KNOW that S.O.S. 

is the Largest Supplier of 

Film Equipment for TV? 

0 0 0 0 

::: 
n 

S.O.S. Ediola Professional 

16mm ACTION VIEWER 

',kJ! 
to.e."-- 

gamt 
S. O. S. Ediola M-16 1r. Action Viewer $99.50 

S. O. S. Ediola M-16 Sr. Action Viewer with pressure 
plate and double pad rollers (left to right) $135.00 

S. O. S. Ediola MRL-16 Sr. Action Viewer with pressure 
plate and double pad rollers (right to left) $195.00 

Model MA Pro -8 Viewer for 8mm $ 89.50 

Write for brochure 

S.O.S, PHOTO -CINE -OPTICS, Inc. 
602 West 52nd St., New York 19, N. Y. Plaza 7-0440 

Western Branch: 6331 Hollywood Blvd., Hollywood, Calif. 
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changed. A single button permits 
this panel to take broadcast control 
away from the studio. Below this 
group of buttons is a bank of 12 
"take" buttons for two film chains 
and two VTR's; these provide direct 
switching for both audio and video. 
The Gates remote console, re- 
mounted below, completes this 
panel. 

The Channel 17 panel includes 
(starting at top left) an intercom 
for dual -channel use, an illuminated 
"tote board" showing status of 
broadcast control on both channels, 
and the Channel 17 "take" button. 
Below these are four sets of remote 
controls for "stab" amps, video- 
tape gain, and pedestal and sync 
level. Start -stop switches for the 
VTR's and a Magnecord audio tape 
recorder are at the left. Six video - 
audio buttons controlling rack re- 
lays are in the center, with their 
tally lights. An RCA remote mixer, 
as an audio console, is situated at 
the bottom of the panel. 

The two film consoles permit 
previewing, as do the 8 -inch Con- 
racs (for VTR's) above. No, the 
white microphone is not for a 
"combo" announcer-it's the inter- 
com mike. 

eer 
NEW... FROM 

FAIRCHILD 
MODEL 663 

COMPACT COMPRESSOR 
Now you can have a compressor for every 
mike channel with this miniature low cost 
Fairchild Compact Compressor...no larger 
than a slide type attenuator (actual size 
12x7x41- inches). This Fairchild Model 663 
Compact Compressor will provide up to 
20 db of compression with no increase in 
distortion. And the attack time of 40 milli- 
seconds with a variable threshold and 
variable release time of .3 to 7 seconds 
offers complete compressor flexibility and 
performance. The Fairchild 663 Compact 
Compressor can be easily integrated into 
your present console to provide the ulti- 
mate answer to all level control problems. 

Fairchild Model 663: $158.00 
Write today for complete details 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave., Long Island City 1, N.Y. 
BROADCAST ENGINEERING 
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i i 
All the scoop on the world-famous Houston Fearless line of 
TV camera heads, pedestals and tripods in one brochure. 
is new, it's useful, and it's free. Send for your copy today. 

r 

WESTWOOD DIVISION HOUSTON FEARLESS CORP. 

11851 W. Olympic Blvd., Los Angeles 64, California 

Please send brochures on: TV studio equipment. Motion picture film processors. 

Name - 

Title Station 

Address 

City Zone State 
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Fig. 3. Satellite console is transistorized and draws minimum of power. 
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WINC Satellite 
(Continued from page 9) 

transmitter and receiver conver- 
sions. 

The receiver conversion is simple. 
Change to an AC power supply, 
provide new crystals, tune up to 
the new frequency and provide a 
high-fidelity audio output trans- 
former. In some cases, it will be 
necessary to eliminate extra de - 
emphasis capacitors and resistors- 
use 75 microsecond de -emphasis 
only. The output transformer can 
be coupled through a .5 mfd capac- 
itor to the plate of the first audio 
tube. This will lower the speaker 
volume from the receiver some- 
what, but these circuits are gener- 
ally not used anyway, except for 
"calling in." (A Thordarson 25S32 
transformer was used, with the 500 - 
ohm output fed to a remote -input 
position on the station console.) 

The transmitter conversion is not 
complex either. The microphone 
input transformer and audio stage 
are discarded. The chassis is 
stripped of the genemotor and all 
control relays. In their place a 115 - 
volt AC power supply is built. A 
new 500 -ohm -line -to -grid audio - 
transformer of broadcast quality 
(Stancor WF-20 or equivalent) is 
installed away from the power 
transformer and filter choke fields. 
An RF filter is installed between 
the 500 -ohm primary and the audio 
input jack on the transmitter. This 
consists simply of two RF chokes 
and four .001-mfd capacitors to 
ground. 

The secret of the broadcast - 
quality circuit is contained in the 
bass -boost network which is in- 
stalled between the top of the sec- 
ondary of the input transformer and 
the grid circuit of the modulator 
tube. In each transmitter this will 
vary somewhat, since inherent para- 
meters will be different. The cir- 
cuit used in converting the Link 
transmitter is shown in Fig. 5. This 
network of three resistors and a 
capacitor pulls down high -fre- 
quency response (which, in a phase - 
modulated system, climbs with fre- 
quency) making a broadcast -quality 
system out of what was originally 
a limited -range device. Since these 
transmitters were originally de- 
signed for intermittent use, it will 
be necessary to reduce the plate 

The Standard of QUALITY 

505 compact playback unit 

500 compact recorder -playback unit 

There's a lot of get-up-and-go 
packed into SPOTMASTER 
compact and rack mount 
cartridge tape recorders. 
Engineered for compactness, 
reliability and low 
maintenance-they do more 
work more efficiently than 
any other system. Whether 
your station is big and 
forward looking or-for now- 
just forward looking, write or 
call us, and ask about our 
complete line of 
SPOTMASTER cartridge 
tape equipment. For the 
Standard of Quality in 
cartridge equipment-ask for 
SPOTMASTER-more 
broadcasters around 
the World do. 

505R rack mount playback unit 

500R rack mount recorder -playback unit 

BROADCAST ELECTRONICS, INC. 
8800 BROOKVILLE RD. SILVER SPRING, MARYLAND, JU 8-4983 

SOLD NATIONALLY BY: Visual Electronics Corp., 356 W. 
40th St., N. Y., N. Y., Richard H. Ullman, Inc., 1271 Ave. of the 
Americas, N. Y., N. Y., CANADA Northern Electric Co., Ltd., 250 
Sidney St., Belleville, Ontario. 
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Fig. 4. Limiting amplifier uses only three tubes and handles large excursions. 

N E W PORTABLE EQUIPMENT FOR 
STATIONS ON THE MOVE 

A-50 PORTABLE STUDIO 

$845.00 

What is your need: Production Studio- 
Remote Facility-Main Studio? 
The unique Sparta A-50 handles oll of these jobs well. The A-50 
combines the many outstanding features of the A-10 Console. 
TT -12 turntables, viscose damped tone arms and other Sparta 
quality products. A rugged solidly built unit, the A-50 is designed 
for many years of continuous duty. 

CP-5 CARTRIDGE PLAYBACK UNIT 
An important new sales and pro- 

duction aid for all cartridge 
equipped stations. The 

CP-5 provides a modern 
method of auditioning 

commercials in the station or 
client's office. Full fidelity 
reproduction-convenient 
carrying handle. Durably 

finished in Sparta grey with 
handsome anodized front panel. 

$145.00 

A-10 AUDIO CONSOLE 

Compact in size-big in performance. 
The Sparta A-10 Console provides a 

total of eight high or low level 
inputs and other features 
normally found in only the 
most expensive equipment. 
Up to date solid state 
design plus plug-in modular 
construction make the A-10 
a dependable top 
quality performer. 

Call, Write or Wire Today 

SPA RTA ELECTRONIC CORPORATION 
6430 FREEPORT BOULEVARD SACRAMENTO 22, CALIFORNIA GA 1-2070 

$375.00 
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RFC WF20 33K 33K 

TO MODULATOR 

GRID CIRCUIT 

Fig. 5. Equalizing network can be used 
for most communications transmitters. 

voltage to the drivers and final am- 
plifier, so it can run for hours at 
a time. In 50 -watt conversions, the 
output is dropped to around 35 
watts. One such unit is sometimes 
used 60 hours at a stretch, without 
component failure. No replace- 
ments have been necessary, after 
more than a year of use. In the mo- 
bile broadcast unit pictured, one of 
the rooftop antennas is a half -wave 
whip with a matching section in the 
base. This gives a 3 -db gain over 
the quarter -wave whip (also shown 
on the roof), and amounts to 
doubling the transmitter power; the 
ERP is 70 watts. This antenna is 
commercially available from several 
manufacturers. 

The receiving antenna at the 
studio is a ten -element yagi, con- 
verted from an amateur beam by 
cutting down the elements. This an- 
tenna is mounted on a rotator atop 
a telephone pole. A stacked collin- 
ear array may be used, especially 
when it is possible to attach it to 
the AM tower. 

Using the Unit 
A proof -of -performance test 

should be carried out on the com- 
pleted system to spot any problems. 
To flatten response, adjustments 

can then be made in either trans- 
mitter or receiver, or both. This is 
easily done by changing capacitor 
or resistor values in the pre -em- 
phasis and de -emphasis networks. 
Taken overall, the job breaks down 
into a number of rather simple 
separate operations. 

A standby transmitter on the 
same frequency as the main trans- 
mitter also can be fed from the 
console. The standby unit is pow- 
ered from the vehicle battery. The 
turntables can be run by the AC 
inverter. Thus, a broadcast can be 
originated for short periods, com- 
pletely from the vehicle battery. 
The 115 -volt gasoline generator is 
frequently used to power all AC 
equipment including internal bus 
lights and external spotlights. The 
public-address amplifier is always 
in demand on remotes. 

When football games are broad- 
cast from inside the vehicle during 
bad weather, a clear plastic wind- 
shield is attached across the side 
opening, and the bus heater keeps 
the announcers and spotters com- 
fortable. When it is necessary to 
operate from a high vantage point 
for any special event, two automo- 
bile -top rack mounts and a piece 
of reinforced 3/4 -inch plywood are 
installed. The announcer can then 
sit or stand on the vehicle roof. 
These items are carried under the 
operating table. A five element yagi 
antenna and demountable mast, 
used on the "long -haul" pickups, 
are carried on hooks extended from 
the vehicle ceiling. With this equip- 
ment, any special event within a 
25 -mile radius of the studio can be 
broadcast. 

2N278 

TARZIAN 
M500 

OR 

RCA - 1N1763 
DIODES 

POWER TRANSFORMER 
THORDARSON TR -93 

20 
450 V 

20 
600 V 

25K 
5W 

250 V. D. C. 

400 MA 

500 V. D. C. 

200 MA 

50 K 100 WATTS 

IOW OUTPUT 

Fig. 6. Transistorized supply operates standby transmitter from battery. 

Al- your tower 
HOHN requirements 

check 

A complete tower 
erection service 
that has these 
special advantages: 

DEPENDABILITY 

RELIABILITY 

v/ COMPLETE 

ENGINEERING 

t/ COAST TO COAST 

SERVICE 

Be sure to obtain price quota- 
tions and engineering assist- 
ance for your complete tower 
needs from America's foremost 
tower erection service. 

ROHN SYSTEMS, INC. 
6718 W. Plank Road P.ono, Ills 

MAGNtPHASE 

PROTECT 

DISABLE 

r,(urJa.cx.:.c,c 

MAGNIPHASE - protects antenna system 
from damage caused by static discharge or 
transmission line faults. 
MAGNIPHASE - will instantaneously 
squelch transmitter output, preventing arc 
from being sustained by RF energy. 
Immediately self -restoring, transmitter 
interruption goes unnoticed on the air. 

C_onti.ner+.ta_ 
MANUFACTURING COMPANY 

4212 SOUTH BUCKNER BLVD. DALLAS 27, TEXAS 

L TM Subsidiary of Ling-Temco-Vought. Inc. 
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NEWS OF THE INDUSTRY 
1131 On BO 1111 11111 11111 1111 1111 I BM I 

TI Realigns Activity 

Mark Shepard, Jr., Executive Vice Pres- 
ident of Texas Instruments Incorporated, 
Dallas, announced recently that TI's 
Transistor Products and Components di- 
visions have been combined into one 
division to be known as the Semicon- 
ductor/Components division. Combina- 
tion of the divisions, Shepherd said, was 
in line with an approach to organization 
that has been evolving during the past 
year and which is designed to permit TI 
to realize fully the opportunity for com- 
pany products and services in current 
and future markets. 

'62-'63 Conference Committee 

President, Marketing. In his new ca - 
Association of Broadcasters announced 
the appointment of a 10 -man committee 
to plan the Broadcast Engineering Con- 
ference held each year as part of NAB's 
Annual Convention. The 1963 Conven- 
tion is scheduled for March 31 -April 3 

at the Conrad Hilton Hotel in Chicago. 
Orrin W. Towner, director of engineering 
for WHAS, Inc., Louisville, Ky., was 
named chairman of the group. Appointed 
to serve with him were William S 

Duttera, director, allocations engineer 

1 Kw TRANSMITTER 
The"Bauer Kit"Model 707 is the only 
1000/250 watt AM transmitter with 
Silicon Rectifiers in all power sup- 
plies, a Variable Vacuum Capacitor 
and a Constant Voltage Transformer. 
Your assurance of maximum reli- 
ability and optimum performance. 
All components are standard items 
available at local sources. 

Assembly of the "Bauer Kit" is 
actually easier than many consumer 
audio kits - the wiring harness 
is furnished completely pre -fabri- 
cated and coded. And when you 
complete the transmitter it will be 
fully inspected, tested and guaran- 
teed by the Bauer Electronics Cor- 
poration. 
Bauer 1 Kw Transmitter 

(In Kit form) $3695.00* 
Bauer 1 KW Transmitter $4695.00* 

FOB Son Carlos, California BE -116 

ELECTRONICS 
CORPORATION 

1663 Industrial Road San Carlos, Calif. 

ing, NBC, New York, N. Y.; J. B. Ep- 
person, engineering vice president, 
Scripps -Howard Broadcasting Co., Cleve- 
land, O.; James E. Gray, chief engineer, 
WYDE, Birmingham, Ala.; Albin R. 
Hillstrom, director of engineering, KOOL 
(AM -FM -TV), Phoenix, Ariz.; Clyde M. 
Hunt, vice president for engineering, 
Post -Newsweek Stations, Washington, 
D. C.; Leslie S. Learned, director of 
engineering, Mutual Broadcasting Sys- 
tem, New York, N. Y.; Frank Marx, 
president, Engineering Division, ABC, 
New York, N. Y.; James D. Parker, 
director, Television R -F Engineering, 
CBS Television Network, New York, 
N. Y. and Jack Petrik, chief engineer, 
KETV, Omaha, Neb. 

Switching System Delivered 

A super -speed message/data communica- 
tions switching system, the first of its 
kind in North America, was recently 
delivered to the international headquar- 
ters of the Aluminum Company of Can- 
ada, Ltd. (ALCAN) by the ITT informa- 
tion Systems Division. The equipment, 
scheduled to be fully operational by the 
end of the year, is called the ITT 7300 
ADX (Automatic Data Exchange) Sys- 
tem. It can handle more than three mil- 
lion bits of electronic information per 
second and can be incorporated into any 
existing record communications network. 
It also can form the basis for new net- 
works that handle messages and data in 
ways not previously possible. 

EMI/US Receives Award 
EMI/US, Ltd., received an award for 
having the "Best Display" at the con- 
vention of the Society of Motion Picture 
and Television Engineers (SMPTE), re- 
cently held in Los Angeles. A. Bruce 
Rozet, EMI/US Vice -President and Gen- 
eral Manager, accepted the plaque from 
Harry Teitelbaum, Convention Vice -Pres- 
ident for SMPTE, in a ceremony at 
EMI/US headquarters here. The award 
noted the excellence of a display of tele- 

vision broadcasting equipment staged by 
EMI/US. EMI/US is a major supplier of 
precision electronic equipment for broad- 
casting and general communications. It 
is affiliated with EMI Ltd., of the United 
Kingdom, and operates as a division of 
Capitol Records, Inc. 

ITT Reports Record Quarter 
International Telephone and Telegraph 
Corporation announced today that net 
income, sales and revenues, and orders 
on hand, all reached new highs in the 
second quarter of 1962. In his interim 
report to stockholders, President Harold 
S. Ganeen said earnings for the second 
quarter amounted to $10,743,066, or 64 
cents per average common share, com- 
pared with $9,842,979, or 59 cents, for 
the corresponding period in 1961. Total 
sales and revenues for the six months 
ended June 30 amounted to $517,018.- 
294 in 1962, up from $431,576,725 in 
1961. Net income for the first six months 
of 1962 increased to $18.924,987, or 
$1.13 per average common share, com- 
pared with $17,083,189, or $1.03 a year 
ago. 

Magnasync Appoints Rep. 
Mr. William P. Lear, Jr., has been ap- 
pointed European factory representative 
for Magnasync Corporation, North Holly- 
wood, California. Mr. Lear's centrally - 
located offices and warehouse, at 11 Rue 
Michel, Geneva, Switzerland, provides 
Magnasync's European dealer network 
and customers with service of maximum 
efficiency. Magnasync manufactures a 
complete line of motion -picture sound - 
recording systems for entertainment, mili- 
tary, industrial, and educational fields. 

Texas Crystals Acquired 
Whitehall Electronics Corporation of 
Minneapolis recently acquired the Texas 
Crystals Division of Westronix Corp., 
according to an announcement from 
Raymond E. Jacobson, Chairman of 
the Board of Whitehall. Texas Crystals, 
which moved its entire plant and facili- 
ties from River Grove, Illinois, to Ft. 
Myers, Florida, three years ago, manu- 
factures quartz frequency -control crystals. 
While the company previously specialized 
in crystals for the Citizens -band field, it 
now produces a complete line of quartz 
oscillating crystals from 80 kc to 100 me 
in various type holders. 

K PROFESSIONAL TURNTABLES 

offer you more .. . 

QUALITY 
CONTINUOUS 
PERFORMANCE 

SIMPLICITY 

Quality all the way with QRK. Full le 
speed range -33, 45, 78. Built rugged with jewel pre- 

cision. Plays 45's without adapters. Rocket acceleration 
- EZ queing. Single idler maintains constant speed re- 

gardless of normal wear. 

i 

Priced from eft 
$110. to $235. 

Send for 
detailed folder! 

Western Distributor Phone CY 9-4692 

IRf/SSCO Electronics Mfg. 1406 Clovis Ave. - Clovis, Calif. 
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Large Screen Color -TV 

Theatre Network Television, Inc., New 
York, N. Y., has announced the first 
large screen color television network in 
the United States. The TNT network of 
large screen color TV, called "color - 
vision," provides closed-circuit TV com- 
munications for business, industry, gov- 
ernment, and other groups. The first 
demonstration of the new color TV pro- 
jector was held Wednesday, July 25th, 
at the TNT Technical Center, Wood- 
side, Long Island. The network, includ- 
ing the new and existing projectors, will 
soon be available in 51 cities. In addi- 
tion, TNT will offer its program and 
production services in color television. 
The projectors, called "Norelcos," are 
based on the Schmidt optical principle, 
and have three projection barrels per 
unit; they were purchased from North 
American Philips. 

ETV Survey Conducted 
The first nationwide educational televi- 
sion survey indicates a need during the 
next decade for more than three times 
the 309 channels already allocated to 
ETV. This large-scale deficit in channels 
for teaching was pointed out by Anthony 
J. Celebrezze, Secretary of Health, Edu- 
cation, and Welfare, in releasing the re- 
port compiled by the National Associa- 
tion of Educational Broadcasters under 
a contract with NEW's Office of Educa- 
tion. "The study just published is of im- 
mediate interest," said Secretary Cele - 
brezze, "because it provides a blueprint 
for an adequate educational television 
service for the United States. It should 
provide useful guidance in the adminis- 
tration of the Educational Television Act 
recently enacted by Congress, which will 
make available matching grants for new 
non-commercial educational television 
facilities." 

Video Tape Bulletin 

A new series of information bulletins 
on video tape recording has been intro- 
duced by the 3M Company, St. Paul, 
Minn. Called "Video Tape Playback," 
the first issue of the quarterly publication 
contains a case history on splicing tech- 
nique, an article on SMPTE's recom- 
mended practice on magnetic head tip 
penetration, and a discussion of video 
tape storage. 

New Catalog 
The 672 -page "Allied Electronics for In- 
dustry," available on request from Allied 
Electronics Corp., includes more than 
70,000 components, parts, and products 
regularly stocked by Allied Radio. Addi- 
tions to the 1963 catalog include hun- 
dreds of newly developed devices such 
as laser crystals, fiber optics, electrolumi- 
nescence, integrated microcircuitry, and 
reed relays. Expanded sections cover 
semiconductors, relays, and other elec- 
tronic' and related equipment. 

Bogen -Presto Changes Name 
Bogen -Presto Division of Lear Siegler, 
Inc., producers of quality sound products 

SAMS BOOKS of Interest 
to BROADCAST ENGINEERS 

COMPUTER BASICS 
An Encyclopedic 6 -Volume Study 
of Electronic Computer Principles 

Here is a major contribution to the field of technical training, 
and one that will enable you to prepare yourself for the future. 
The information in these 6 volumes encompasses the complete 
field of computers - operation, maintenance, installation, pro- 
gramming, design, testing, development, etc. It leads logically 
from a thorough explanation of machine computation and the 
basics of analog computers, to complete analog and digital 
computer systems, including all the necessary mathematical, 
electronic, and mechanical elements needed to understand what 
computers consist of and how they work. 

It includes comprehensive treatments of such important subjects as semiconductor 
and magnetic elements, wave -shaping and wave -train generation, gating and logic 
circuits, etc. Thoroughly discusses computer organization and programming, mainte- 
nance and troubleshooting-going into detail on numbering and coding systems, real- 
time computation, loop and conversion systems, in addition to a complete analysis of 
installations for analog, digital, and hybrid computers. 

Vol. 1 - Introduction to Analog Computers 
Vol. 2 - Analog Computers - Mathematics & Circuitry 
Vol. 3 - Digital Computers - Mathematics & Circuitry 
Vol. 4 - Digital Computers - Storage & Logic Circuitry 
Vol. 5 - Computer Organization. Programming & Maintenance 
Vol. 6 - Solid -State Computer Circuits 

1st 5 volumes in single hardbound edition, No. CSH-50, only $23.50 
All 6 volumes in sturdy slipcase, No. CSP-60, only $27.00 
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First -Class 

Radiotelephone 
License 

Handbook 

by Edward M. Noll. Provides all the in- 
formation you need to progress from a 
2nd to a 1st Class FCC Radiotelephone 
License holder. In addition, it serves as 
an excellent reference handbook for those 
who have already obtained their 1st Class 
license. Containing 291 questions and an- 
swers based on Element IV of the FCC 
Exam, this volume is far more than just 
a question -and -answer book. Rather, it is 
a comprehensive textbook on broadcast 
communications. Memorizing answers to 
typical questions is sometimes enough to 
pass an FCC exam, but a thorough un- 
derstanding of the theory and basic prin- 
ciples involved is necessary to hold a 
responsible position as a communications 
engineer. This book provides that under- 
standing. 304 pages; 51/2" x 81/2". 
Order BON -1, only $4.95 

Second -Class 

Radiotelephone 
License 

Handbook (Revised) 

by Edward M. Noll. Provides all the in- 
formation needed to pass the 2nd -class 
FCC Radiotelephone License examina- 
tion, including recent amendments to the 
Communications Act, plus over 50 new 
questions and answers based on the latest 
FCC Supplement. In addition, it describes 
the duties and responsibilities of the li- 
cense holder so he can efficiently main- 
tain and operate communications equip- 
ment after receiving his license. Six 
chapters of questions and answers cover 
Elements I, II, and III of the FCC exam. 
Six additional chapters provide the thor- 
ough background and comprehensive 
knowledge needed to fully understand the 
subject. Also recommended as a refer- 
ence handbook for the practicing license 
holder. 256 pages; 51/2" x 1/2". 
Order No. QAN-1, only $3.95 

Order from your electronic parts distributor, or from Howard W. 
Sams & Co., Inc., 4300 W. 62nd St., Indianapolis 6, Indiana. 

Please send me the following books 
CSH-50 CSP-60 BON -1 QAN-1 

Send Free Book List $ enclosed 
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DYNAMIC 

CAVALIER! 

Gates to Build Portable Broadcasting Facility 

The U. S. Army Signal Corps has ordered a "Flying Radio City"-a high- 
powered broadcasting facility that can be set down by helicopter anywhere in 
the world and put on the air to a civilian population or to enemy forces in a 
matter of hours. Gates Radio Company, Quincy, Ill., will build the first system 
at a cost of $1,200,000 and deliver it within 10 months. The "heli-portable 
broadcast system" includes two powerful transmitters and all essential studio 
and control equipment, housed in 21 "heli-huts" or mounted on open skids. 
It will have a 150 -foot -tall antenna tower that telescopes for flight; seven 
studio -control shelters with tape recorders, turntables and radio news teletypes; 
and eleven diesel -powered electric generators. A sensitive receiving station will 
enable technicians to monitor hostile broadcasts or pick up and re -transmit the 
Voice of America, Armed Forces Radio Service, or any other program. One 
transmitter will be a 50,000 -watt standard AM broadcast unit, with a possible 
coverage of about 12,000 square miles (equal to the combined areas of Mary- 
land and Delaware). The other will be a 50,000 -watt short-wave transmitter 
with a potential range of 6,000 miles. Gates Radio engineers will also train a 
cadre of Army personnel to operate and maintain the equipment, which will 
then be tested and evaluated in the field. Flown in by Army H-37 helicopters, 
the complete broadcasting system can be assembled and activated in a matter 
of hours. A 'copter can carry one heli-hut, a shelter unit which also serves as 
the container for equipment designed for air-lift. A typical hut, looking like 
an outsize packing box, is 12 feet long, 6 feet wide and 6 feet high. It can 
weigh up to 4,000 pounds and still be flown 200 miles by an H-37 'copter 
without refueling. The huts can also be transported in standard cargo planes 
or trucks. Four of the hell -huts are required to house the AM transmitter, 
4 for the short-wave transmitter, 4 for relay equipment, 2 for receiving equip- 
ment, 3 for control equipment, 3 for studios, 1 for announcing -teletype equip- 
ment. On the non -enclosed skids will be 3 antenna systems, 11 diesel-electric 
generators, and 9 fuel tanks. A special requirement for the Army Signal Corps 
is for the system to operate normally at elevations up to 12,000 feet. Gates 
was called upon to develop and match exacting new standards in such areas 
as blowers to cool the transmitter tubes, higher voltage insulation for wiring, 
and protection of other components affected by the lower atmospheric pres- 
sure of high elevations. 

for more than 30 years, has changed its 
naem to Bogen Communications Divi- 
sion, it was announced recently. Harold 
A. Goldsmith, Bogen president, said the 
name was changed to reflect more closely 
orientation of the broad range of sound 
products produced by Bogen for home, 
office, industry, and defense. "Bogen," 
"Challenger," "Presto," Pagemaster," and 
other established trade names will be re- 
tained for the division's products. 

Slide Projector Available 

The Gray 3B "Telejector," for auto- 
matic 35 mm slide projection, is again 
available to television stations in the 
U. S. Featuring a unique optical mixing 
system, the "Telejector" superimposes 
two images alternately on one optical 
axis, providing unusually smooth auto- 
matic lap dissolves and changes. Push- 
button operation, either locally or re- 
mote, provides uninterrupted slide se- 
quences for television commercials, news 
photographs, and station breaks. A se- 
quence of twelve slides can be loaded 
at one time, and additional turrets can 
be substituted in seconds while the "Tele- 
jector" is in operation. Among the line 
of optional accessories available for the 
Gray 3B "Telejector" is the 35B Manual 
Fader, which allows the remote produc- 
tion of special effects, nonsequential slide 
changes, slow lap dissolves and supers. 
The 3-B/T "Telejector," a 50 -cycle pro- 
jector capable of operating in a range 
from 100 to 250 volts, will continue to 
be available. 

This tiny handful is E -V's answer to studio requests for a 

truly miniaturized dynamic microphone. The Model 6496 
is just 21/4" long, weighs but 31 grams, yet has the 

remarkably high output of -61 db! Although just half the 
weight and bulk of competitive lavaliers, the 6496 response 

is smooth, peak -free and full-bodied so that you can 
mix its output with that of any standard microphone! 

No fragile "toy", the E -V 649B uses the famous 
Acoustaljoy® diaphragm and a 
sturdy dynamic mechanism that is 
guaranteed unconditionally for two 

years except for finish, 
guaranteed for life 
against defects in mate- 

rials or workmanship. It is omni-directional, with response 
tailored for the slightly "off -mike" location of a lavalier. 

A 649B in your studio will give your performers 
more freedom than they have ever had ...while 

you get the fine sound and trouble -free 
operation that's traditional with all Electro -Voice 

microphones. Write for complete 
technical specifications today! 

6498 shown actuali . List Price $105.00. 

ELECTRO -VOICE, INC., Commercial Products Division, Dcpt. I021V, Buchanan, Michigan 

Subscribe today to "Microphone Facts", fact -filled, free series on 
modern microphone techniques. Request on studio letterhead. 

gkeep3ifikz 
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Translator Brochure 

A new 12 -page brochure describing tele- 
vision rebroadcast translators has been 
made available by Electronics, Missiles 
& Communications, Inc., Mt. Vernon, 
N. Y. This informative booklet tells all 
about translators, how they are used to 
bring TV to barren areas and how they 
can be a project of various organizations. 

PERSONALITIES 
... Shure Brothers, Inc., Evanston, Ill., 
has announced the formation of a New 
Products Division to be directed by Mar- 
vin B. Lorig, in the position of vice 
pacity Mr. Reynolds will be respon- 
sion will actively seek new directions for 
corporate growth through new product 
ideas from independent inventors, by 
joint venture, by acquisition, and through 
internal development. 

... Manson Laboratories, Inc., has an- 
nounced the appointment of William D. 
Gabor as Senior Project Engineer in 
their Communications Division. Manson 
designs and builds HF, SSB and UHF 
communication systems, frequency stand- 
ards, synthesizers and precision oscilla- 
tors. In addition, they also manufacture 
high -power modulators, power supplies, 
transmitters and microwave tube testing 
equipments. 

... Dr. D. L. Jaffe, President of Pola - 
rad Electronics Corporation, Long Island 
City, New York, has announced the ap- 
pointment of Herbert W. Pollack as 
General Manager of the Industrial Prod- 
ucts Division with responsibilities encom- 
passing all phases of marketing, engi- 
neering, and manufacturing of Polarad's 
line of test equipment, including micro- 
wave signal generators, receivers, spec- 
trum analyzers, and field intensity meas- 
uring equipment. 

... William H. Reynolds has been ap- 
pointed by Minneapolis -Honeywell Regu- 
lator Company as director of education 
and training for its Industrial Products 
Group. He succeeds Ellery Hall, who 
becomes senior industrial salesman in 
San Francisco. In his new assignment, 
Reynolds will have administrative re- 
sponsibility for the company's Phila- 
delphia -based Instrumentation Education 
Center. 

... George Anthony, president of Tape- 
Athon Corp., Inglewood, California, re- 
cently announced the appointment of 
Thomas L. Aye as the corporation's new 
general sales manager. In making the 
announcement. Anthony stated "Mr. 
Aye's association with our organization 
will greatly assist our efforts to meet 
the goals Tape-Athon has set for itself 
in the coming years." 

... Fred W. Reynolds, Jr., has been 
appointed General Products Marketing 
Manager for Cornell-Dubilier Electronics, 
New Bedford, Mass. The appointment 
was announced by Glenn E. Ronk, Vice 
President, Marketing. In his new capacity 
Mr. Reynolds will be responsible for 
marketing A -C and D -C capacitors, ce- 
ramic capacitors and tubular capacitors 
manufactured at New Bedford. 

period indicated. 

A Few Highlights from the November Issue 

PLANNING A NEW FM -STEREO STATION 
The first of two installments, discussing transmitter and antenna choices, 

methods of obtaining desired ERP, and STL and Stereo Generator considerations. 

UNDERSTANDING AND USING DBU'S AND DBK'S 
With the increased need for using ratios in transmission system calculations, 

this article will show how to simplify your math by using db's. 

FRAME -LOCK DEVICE FOR THE AMPEX VTR 
Details of a simple frame -locking generator which eliminates roll-over dur- 

ing transition between tape machines. 

RADIO TRANSMITTER MAINTENANCE - PART 3 
The final installment outlines a typical maintenance schedule which can be 

varied to suit individual station requirements. 

ADDING A PAGING SYSTEM TO YOUR AIR -MONITOR 
Clever use of phantom lines and careful balancing of AC and DC voltages 

results in a two -wire paging modification which also permits full control of your 
monitor system. 

plus ... a new monthly column, by our own John Battison, discussing how 
to handle many typical day-to-day technical engineering problems. 

and ... the ever -popular Engineer's Exchange column, containing numerous 
suggestions and ideas for improving broadcast operations. 

in addition ... a couple of surprise items you won't want to miss. 

WHY NOT SIGN UP FOR YOUR OWN SUBSCRIPTION 
TODAY? JUST FILL IN THE HANDY COUPON BELOW. 

Us this handy order form to have BROADCAST ENGINEERING mailed to you every month. 
HOWARD W. SAMS & CO., INC., 4300 W. 62nd St., Indianapolis 6, Indiana 

Please enter my subscription to BROADCAST ENGINEERING for the subscription 

3 years $13.00 2 years 
Check or money order enclosed 

$10.00 1 year $6.00 
Please bill me 

Please check BOTH Your business and occupation 
Name AM Radio Station 

FM Radio Station 
Owner, Manager, 
Officer 

Firm 
Television Station 
Network Engineer, Technician 

Consulting Engineer Other 

Address Manufacturer or 
Distributor 

E Recording Studio 
City Zone State Government Agency, 

Library, School 
1062 
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NEW PRODUCTS 
----------------------- 

Standard For Communications Frequency Measurement 
A new single -unit secondary frequency standard for communications frequency 
measurement for every allocated frequency in the spectrum is available from the 
Communications Department, Allen B. DuMont Laboratories, Clifton, N. J. Termed 
the DuMont "Fairco" Mark III Frequency Meter, the new frequency standard can 
reduce to five kc throughout the ham, citizens, and mobile band the more widely 
separated frequency standards from radio station WWV. The new meter will com- 
plement and add to the company's existing communications test equipment units 
including the 5819-A Universal Test Meter for servicing and tuning, as well as the 
5890-B transistorized frequency meter for adjacent or split channel systems. Audible 
beats at loudspeaker volume are obtained through output peaking circuits and a 
mixer amplifier speaker system. Sufficient output is obtained to saturate the limiter 
of most communication receivers, or to mix with a transmitted signal and produce 
a heterodyne beat. Exact frequency setting is determined through a zero voltage 
reading in the receiver discriminator circuit or a zero heterodyne beat from a trans- 
mitted signal. 

3 -Channel Transistorized Audio Amplifier 
Nassau Laboratories, Port Washington, N. Y., recently introduced a new sound 
system which contains an amplifier in which three separate audio channels can 
be mixed as desired and independently controlled from the front of ampli- 
fier. These special features make the system particularly useful to both designers 
and users of high fidelity equipment, as well as other people who need public address 
and background -music systems. Designated as Model NLAA-25, the new amplifier 
features bandwidth of 20 to 15,000 cps. with 25 -watt continuous output. Channel 1 

is a switchable low or high impedance microphone channel, while channel 2 is a 

switchable high impedance, 1600 -ohm, or balanced -to -ground 600 -ohm telephone - 
company -type music input. Channel 3 is the second microphone channel included as 
optional equipment and is similar to channel 1. The unit can be used as either in 
fixed or field locations. 

CCTV Camera 
A Precision 800 Camera, unit of the 
new television system by GPL Division - 
General Precision, Inc., permits clients 
and agency personnel to see how pack- 
ages, props, and models will actually 
look when on the air. Medium-priced, 
the Precision 800 operates in dim or 
bright light and automatically compen- 
sates for dark or light subjects and vary- 
ing illumination, and can be used with 
a minimum of lighting accessories by 
non -technical personnel. 

I/2 -Mil Mylar Tape 
Sarkes Tarzian, Inc., Bloomington, Ind., 
has added 1/2 -mil audio tape with a 
"tensilized" Mylar base to its line. The 
new tape is available on standard 3, 5, 
and 7 -inch reels containing 300, 1,200, 
and 2,400 feet. In addition, a new 31/4 - 

inch reel contains 600 feet of 1/2 -mil 
Tarzian tape and provides double the 
listening time of standard 3 -inch reels. 
The "tensilized" Mylar tape has in- 
creased resistance to heat, moisture, and 
stretching, plus the same oxide coating 
formula which has made Tarzian tape 
suitable for the professional and home 
recording. Each reel is factory -sealed in 
a protective plastic bag. 

New 16 mm Sound Camera 
Featuring the Debrie patented "V -Gate" 
which eliminates the need for register 
pins, pressure plates, etc., the "Sinmor 
16" camera is equipped with an "An- 
genieux" 17- to 68 -mm Zoom lens. 
Available, too, and interchangeable, is 
the new 12- to 120 -mm "Angenieux" 
Zoom lens. Designed for studio or field 
work, the "Simmor 16" provides 16 -mm 
pictures with magnetic sound. Andre 
Debrie, College Point, New York. 
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01 

How Much Have YOU 

Heard About co el 

Custom Coverage Antennàs 
. . . probably very little, because we've been so busy trying to satisfy the demand for our antennas 
in Europe, Australia, South America, Africa and Asia. Now that our expanded production and 
development facilities are completed, we'd like to tell you about our achievements in custom 
coverage antenna systems . . . that provide a greater variety of horizontal and vertical patterns, 
with greater ERP and greater economies. CO.EL. manufactures a full line of low band, high 
band and UHF antennas. Described below is one of the many CO.EL. antenna systems. 

UHF BROADBAND 

DIPOLE ANTENNAS 

CO.EL. UHF Antenna - 
mounted in self-support- 
ing polyester cylinder, 
with internal ladder. 

P 

co el 

FEATURES - Custom Patterns to meet your station's coverage requirements, with 

either directional or circular horizontal patterns and shaped vertical patterns 
Directional Patterns providing megawatts of peak ERP with existing trans- 

mitters Increased signal strength without increased operating expense 
Very low VSWR - guaranteed 1.04 or better No De-icers required Can 

diplex two stations into common antenna, eliminating need for costly side -by - 

side mounting Rugged heavy duty construction Expert checkout service by 

qualified antenna engineers. 

Write for details on this and other CO.EL. TV antennas, towers, 10mc FM 

antennas; and all antenna accessory equipment including filterplexers, notch 

diplexers, sideband filters, harmonic filters and rigid transmission line. 

A Sample Directional Hor- 
izontal Pattern of CO- 
108UD Antenna - pro- 
viding 3.1 megawatts 
Peak ERP with 25kw trans- 
mitter and 13% lin 
losses. 

9 3 
SLES FROM BISE Of 1000 FT. TOWER 

Vertical Pattern in 
Main Beam of 
CO-108UD An- 
tenna - Smooth 
pattern provides 
uniform signal 
strength. Beam tilt 
is optional. 

DEPRESSION ANGLE 

o' =` 
e 

Fs ̀ . i iLiI\Í1 ` . j`NI NI,..,I ,11j ,, NIN..:__IIIII 
11111 i //IIUO 

G.I,.,,,IK: 

BM,.w.,,,,i\í, ,, 
ee 

'tZZL.0. 

RAGE PO 

23111. 77.2 133123 

24 CAROL ROAD, WESTFIELD, N. J. / AD 2-0250 / Cable: COELTENNA WESTFIELD 

Specialists in Advanced Antenna Systems 
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LOOKING FOR 

RACKS? 
Turn to section 1400 

You'll find the catalog data 

of these manufacturers: 

Amco Engineering American Aluminum 
Baltic Metal Prod. Chassis-Trak 

Electra -Rack Electronic Enclosures 
Falstrom Flotron Indust. Golding Mfg. 

Halliburton Enterprises LMB (Heeger, 

Inc.) Leichner Mfg. MM Electr. 
Enclosures Metex Electr. Premier 
Metal Prods. Research Electr. Rotary 

Co. South River Metal Prods. Co. 

Watson Mfg. Co. Western Devices. 

eem ELECTRONIC ENGINEERS MASTER 
60 Madison Avenue Hempstead, N. Y. 

Precision Wire -Wound Resistors 

Clarostat Mfg. Co., Inc., Dover, N. H., 
recently announced the new Series CC 
precision wire -wound power resistors for 
industrial and commercial applications. 
The CC Series is available in 1, 2, 3, or 
5% tolerances in 3, 5 or 10 -watt sizes. 
Extremely low ohmage ranges are avail- 
able to meet the growing need for such 
units. The CC resistors are axial -lead, 
with a silicone -treated, non -hygroscopic 
cement coating. The new 1% wire -wound 
resistors feature completely welded con- 
struction, whereby the winding is welded 
electronically to the terminal leads. 
Cement coating, core, and metal compo- 
nents are thermally matched for coeffi- 
cient of expansion. The leads are made 
of a weldable alloy, tin coated, permit- 
ting assembly by welding or soldering. 
Models available are: CC -3-D, 3 watts; 
CC -5-E, 5 watts; CC -10-F, 10 watts. 

Cash! 
HAVE YOU found a better way of handling your jobs at the station? 
Or developed an improvement in the studio equipment? Or built some 
"gadget" which does a very special job in broadcasting operations? Share 
it with your fellow engineers, and make it PAY at the same time! Write 
up the details, snap a few clear photos (or sketch a diagram), and submit 
your idea to BROADCAST ENGINEERING. All articles accepted for 
publication are paid for immediately upon acceptance. 

The Editors 

Premium Tape For 
Multi -Track Recorders 

Reeves Soundcraft Corp., Danbury, 
Conn., has introduced a new premium 
recording tape, "Golden Tone," which 
has been produced to meet the exacting 
demands of today's advanced recorders. 
The tape, which will cost somewhat 
more than standard premium tapes now 
on the market, is expected to have spe- 
cial appeal for fine music enthusiasts 
and others concerned with obtaining the 
ultimate in tape sound reproduction. 
The tape has a dynamic range of 77 
decibels, and "skews" and "burrs" are 
reduced to a minimum by the use of 
new slitting techniques during manu- 
facture. 

Lighted Button Switch 
Two models of a new line of lighted 
button switches, called "Press -Lite," are 
available from Oak Manufacturing Co., 
Crystal Lake, Ill. These switches are 
presently available in 2 -amp 125 VAC, 
and 15 -amp 125 VAC ratings, single 
pole -double throw, maintained contact. 
A typical application is visual indication 
of circuit condition plus two -circuit 
switching. The 2 -amp switch is only 9/16 
inch O.D., and the 15 -amp switch is 
only 3/4 inch O.D., making them the 
smallest lighted button switches on the 
market today for their ratings. 

GRAY 208-S $49.50 
write on company letterhead 
for complete technical infor- 
mation, specifications and 
application data. 

A PROFESSIONAL STEREO TONE ARM 
THAT "THINKS" FOR ITSELF 
...designed for people who sometimes don't 
One moving part, one precision bearing. Nothing delicate 
to add to your maintenance worries. 

Change cartridge in seconds. Pre -loaded slide assembly 
automatically adjusts for lateral and vertical balance, 
cartridge overhang and output. 
Viscous damping eliminates audio frequency vibrations, 
yet offers no resistance to groove motion. 

GRAY "RESEARCH AND DEVELOPMENT CO. INC. 
Box 12, Elmwood, Conn. Plant: North Mountain Road, 

Newington, Conn. 
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Silicon -Controlled -Rectifier Testers 
Three new precision -engineered silicon 
controlled rectifier testers are now avail- 
able from Solitron Devices, Inc., Nor- 
wood, N. J. These testers will make 
100% testing of incoming shipments of 
silicon controlled rectifiers a practical 
possibility. Moreover, the compact, light- 
weight units will find wide use in re- 
search and development laboratories, 
and in the field for the maintenance 
checking of equipment containing silicon 
controlled rectifiers. The first two 
models, the battery -operated R-104 and 
the AC line operated R-106, are both 
used to determine the gate voltage and 
current required to fire the SCR, and 
the anode -cathode leakage in ohms. The 
R-104 is priced at $69.95, the R-106 at 
$79.95. The R-200 is capable of testing 
SCR dynamically, checking gate volt- 
age to fire, gate current to fire, anode - 
cathode breakover voltage, repetitive 
peak forward blocking voltage, full cycle 
forward leakage current, repetitive peak 
reverse blocking voltage, full cycle re- 
verse leakage current, and SCR hold- 
ing current. It will also display the dy- 
namic volt-ampere firing characteristics 
on an auxiliary oscilloscope. The R-200 
is priced at $269.50. 

100 -Watt UHF Translator 
A new 100 -watt UHF Translator has 
been announced by Electronics, Missiles 
& Communications, Inc., Mt. Vernon, 
N. Y. A new concept in translators, the 
Model HTU-100 features unique push- 
pull circuitry in the mixer and output 
stage, eliminating cavities and thus per- 
mitting the use of economical tube types. 
The use of double conversion enhances 
the bandpass stability, resulting in im- 
proved picture quality in both black - 
and -white and color. Metering and direc- 
tional couplers indicate all the necessary 
operating parameters. The output chan- 
nels are any UHF TV channel from 70 
to 83. Input may be UHF or VHF de- 
pending on model chosen. The equip- 
ment meets the requirements of FCC 
Rules, Part 4, Subpart G. 

ATTENTION: 
OWNERS OF RCA BTF-3B 

FM TRANSMITTERS 
YOUR TRANSMITTER IS CAPABLE 

OF SUPERB FM STEREOPHONIC 
TRANSMISSION WITH THE 

MOSELEY Model SCG-3 
FM STEREO GENERATOR 

PROVEN IN ACTUAL OPERATION 

WRITE TODAY FOR COMPLETE TECHNICAL, 

CONVERSION, TYPE ACCEPTANCE & PRICE DETAILS 

SATISFACTION GUARANTEED 

MOSELEY ASSOCIATES, INC. 
P.O. Box 3192 4416 Hollister Ave. 

Telephone 967-1469 

SANTA BARBARA, CALIFORNIA 

SUPRA 
PROFESSIONAL 

Unexcelled for broadcast use! 
Model BX801 
FULL TRACK 

Also available in half track monaural, 
two track and quarter track stereo. 

3 HEADS 

3 SPEEDS 

3 MOTORS 
s 

All Aluminum construction 

Crown Gives More Performance Per Dollar 
FREQUENCY IPS FLUTTER NOISE 
RESPONSE SPEED & WOW RATIO 

± 2 db 30 to 28,000 CPS 15 .06% 60 db 
±- 2 db 30 to 16,000 CPS 71 .09% 67 db 
± 3 db 30 to 8,000 CPS 33/4 .18% 55 db 

73 Standard Production Models. 
Write direct for details. 

Address Dept. BE -6211 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO & ELECTRONICS CORP. 
ELKHART, INDIANA 
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Visual Electronics Corp. 27 

Professional Services 
I t t t t 

SYNCHRONOUS MAGNETIC FILM 
RECORDER/REPRODUCER 
MAGNETIC TAPE RECORDERS 
NEW-THE portable MINITAPE syn- 
chronous 13 lb., battery operated 
magnetic tape recorder for field re- 
cording. 

THE STANCIL-HOFFMAN CORP. 
845 N. Highland, Hollywood 38, Calif. 

Dept. B HO 4-7461 

VIR N. JAMES 
Specialty 

Directional Antennas 
232 S. JASMINE DExter 3.5562 

DENVER 22. COLORADO 
Member AFCCE 

JOHN H. BATTISON & ASSOCIATES 
CONSULTING RADIO ENGINEERS 

Specializing in AM -FM -TV Applications 
and measurements. 

934-5 Munsey Building 
1329 E. St.. N.W. Washington 4, D. C. 

DI 7-2330 
Established 1954 

Frame -Grid Probe Tube 
The 8254/EC1000 is a subminiature 
triode manufactured by Amperex Elec- 
tronic Corp., Hicksville, New York. A 
frame -grid tube, the 8254 is character- 
ized by high transconductance-14,500 
umhos at 14 ma; high gain -bandwidth 
-385 mc; and extremely low capaci- 
tances-CM = 5.4 pf, Cout = 0.5 pf. 
Used as a probe, the 8254 has a flat 
frequency response from DC to 300 mc 
with an output impedance of 75 ohms 
The tube has a resonant frequency of 
400 mc, while the input impedance at 
250 mc is 450 ohms. 

Noise -Cancelling Microphone 
A new microphone especially developed 
for mobile and fixed -station use in areas 
of high -volume background noise has 
been announced by Shure Brothers, Inc., 
Evanston, Illinois. Called the Model 488 
"Sono -Bar," the new microphone pro- 
vides highly intelligible speech commu- 
nication while cancelling out unwanted 
background noise in such typical noisy 
installations as airplanes, helicopters, 
motorcycles, trucks, fire engines, sport- 
ing events, factories, transportation ter- 
minals, subways, and other high noise 
areas. Three versions of the 488 are 
available: 488A -high impedance; 488B - 
low impedance; and 488T -transistorized 
for direct replacement of carbon micro- 
phones. List prices are: Model 488A 
(high impedance) $57.50; Model 488B 
(low impedance) $57.50; Model 488T 
(transistorized) $72.50. 

Classified 
lIZIMMfflMIIIMIMMEMMIM 
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. 

The classified columns are not open to 
the advertising of any broadcast equip- 
ment or supplies regularly produced by 
manufacturers unless the equipment is used 
and no longer owned by the manufacturer. 
Display advertising must be purchased in 
such cases. 

EQUIPMENT FOR SALE 

Transmission line, styroflex, heliax, rigid 
with hardware and fittings. New at surplus 
prices. Write for stock list. Sierra Western 
Electric Cable Co., 1401 Middle Harbor 
Road, Oakland 20, California. 6-61 tf 

Commercial Crystals and new or replace- 
ment crystals for RCA Gates, W. E., Bliley 
and J -K holders; regrinding, repair, etc. 
BC -604 crystals. Also A. M. monitor serv- 
ice. Nationwide unsolicited testimonials 
praise our products and fast service. Eidson 
Electronic Company, Box 31, Temple, 
Texas. 9-61 tf 

GOVERNMENT SURPLUS, NEW 10 CM. 
WEATHER RADAR SYSTEM - Raytheon, 
275 KW peak output S band. Rotating 
yoke P.P.I. Weather Band 4, 20 and 80 
mi. range. Price $975 complete. Has picked 
up clouds at 50 mi. Wt. 488 lbs. Radio Re- 
search Inst. Co., 550 5th Ave., New York, 
New York. 5-62 8t 

PHILCO MICROWAVE LINK. 7 KMC Sys- 
tem. Type CLR-6 also in stock: Repeaters, 
12 and 24 channel multiplex. Large quan- 
tity. Exc. cond. Radio Research Inst. Co., 
550 5th Ave. New York, N. Y. 5-62 8t 

Will buy or trade used tape and disc re- 
cording equipment - Ampex, Concertone, 
Magnecord, Presto, etc. Audio equipment 
for sale. Boynton Studio, 295 Main St., 
Tuckahoe, N. Y. 4-62 6t 

ONE USED RCA Type 5-D 5/1 kw broad- 
cast transmitter complete except for inter- 
connecting cables. In excellent condition 
with large stock of spare tubes and spare 
parts. For technical information write or 
call, L. A. Brogger, Chief Engineer, Radio 
Station KUOM, University of Minnesota. 
For bid blanks write or call, Purchasing 
Agent, University of Minnesota, 404 Morrill 
Hall, Minneapolis 14, Minnesota. 10-62 2t 

MISCELLANEOUS 

ENGINEERING And Art Degrees earned 
through home study. Electronics, Mechani- 
cal, Liberal Arts. When writing specify 
course desired. Pacific International Col- 
lege of Arts & Scenes, primarily a cor- 
respondence school. Resident classes also 
available. 5719-W Santa Monica Blvd., 
Hollywood 38, California. 8-62 6t 

e< BATWING TV ANTENNAS 
CHANNELS 2-13 

Write for Sales Catalog 

JAMPRO ANTENNA CO. 
7500 - 14th Avenue 

Sacramento 20, California 
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How to succeed in pictures ... 
Simple secret: make the tv image an event, 
not just a picture ... a lifelike "something 
that's happening right now," rather than a 
once- or twice -removed representation! Best 
way to do it ... with SCOTCH BRAND Live - 
Action Video Tape. 

When you put the show on "ScoTcH" 
Video Tape, you ensure complete electronic 
compatibility of picture source and picture - 
on -the -screen. Result is a sense of "now-ness" 
that is unique. No compromises; no transla- 

"SCOTCH" AND THE PLAID DESIGN ARE REGISTERED TRADE- 
MARKS OF MINNESOTA MINING 6 MANUFACTURING C 

PAUL 19, MINN. £APOR1, 99 PARI<AVE.,AV NEW YORK. CANADA. 

LONDON, ONTARIO. © 19E2, MR CO. 

tion from an optical medium to an electronic 
screen; no blur that glosses over the inherent 
speed differences in media. 

And no other video tape has so much experi- 
ence on the tv production scene. Since the 
premiere of video tape in 1956, research at 
3M Company has been making "ScoTcH" 
Video Tape constantly better. So that today, 
for consistent uniformity, there is no other 
choice. "SCOTCH" BRAND is your best insur- 
ance of success in tv pictures. 

magnetic Products Division 3,11) 
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The Mark of a Matched TV System 

ee 

Designed to work together electrically and mechanicall>, 
RCA Matched TV Systems assure maximum picture quality 
and equipment stability. RCA is the only manufacturer 
that designs and builds complete matched TV Systems. 

The Most Trusted Name in "lèlevision 
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