
 A A HOWARD W. SAMS PUBLICATION 
3 

TM 

OCTOBER 1965/75 cents 

Broadcast 
the technical journal 
of the broadcast- 
communications industry 

www.americanradiohistory.com

www.americanradiohistory.com


PARTIAL LISTING OF 

AVAILABLE EQUIPMENT: 

ENCODED COLOR BAR GENERATOR 

COLOR BAR GENERATOR 

COLOR SYNC GENERATOR 

With burst flag 

SUBCARRIER REGENERATOR 

For precise color locking to remote 

color signals 

BAR & DOT GENERATOR 

COLOR VIDEO SWITCHING SYSTEMS 

ADDITIVE /NON- ADDITIVE MIXER 

For finest color and monochrome 
inserts 

BLACK BURST GENERATOR 

Provides color burst while in black 

C.- 

FLAG GENERATOR BURST 

COLOR SPECIAL EFFECTS GENERATOR 

TEST SIGNAL GENERATORS 

Test all your color facilities 

RAINBOW GENERATOR 

Colors a monochrome camera output. 
Range from a single color to complete 
traversing spectrum. Use with special 
effects to attain unlimited number of 
multi -color combinations. 

3.58 MC PHASE SHIFTER 

PLUS MANY OTHERS 

(:all or write today tor complete details. 

or en ane, ' un ing on ation, 'ew or ' one ' 
...thinking always of tomorrow 

an a, os nge es, e ro 
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THIS BOOM MICROPHONE 
IGNORES EVERYTHING 

...EXCEPT THE DIALOGUE 

Consistency of sound track quality on an endless 
variety of locations and sets can be dramatically 
improved with the remarkable Shure SM5 Boom Micro- 
phone. It "hears" the dialogue rather than the ever - 
changing character of the surroundings. 

Because its cardioid directional pattern is uniquely 
uniform with frequency and symmetrical about its axis, 
the SM5 is singularly independent of the effects of en- 
vironment. Even in extreme shooting situations (such 
as with tight sets, low ceilings, hard walls, low micro- 
phone angles, traffic or air conditioner noise and rum- 
ble, and changing distance) the SM5 minimizes sound 
coloration and ambient noise pickup. Equalization 

HV F=t 

changes -on the set or it transfer -are seldcn., if 
ever, necessary. 

The highly effective attached windscreen completely 
encloses the two -stage mechanical filter, so that ti ere 
are no external "rubber bands" for the wind to "strum." 
The absence of response -correcting inductors cr m- 
pedance transformers assures freedom from hum. 

Call on the Shure SM5 to solve your most anno ,ing 
boom problems! 

For additional information, write directly to Mr. 
Robert Carr, Manager of Professional ProdL cts 
Division, Shure Brothers, Inc., 222 Hartrey I ve., 
Evanston, Illinois. 

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE 

SHURE PROFESSIONAL MICROPHONES . . FOR BETTER AUDIO 

MODEL SM56 

CARDIOID 

DYNAMIC 

Extremely versatile in 
studio, control room, 
and remote use. Also 
widely acclaimed for 
rhythm recording. 
Bright, clean sound. 
Exceptionally uniform 
cardioid pattern gives 
optimum control of 
environment. 

October, 1965 

MODEL SM33 

UNIDIRECTIONAL 

RIBBON 

Warm, smooth sound 
for studio, control 
room, and scoring 
stage. Super -cardioid 
directional pattern. 
Compact, yet rugged. 

MODEL SM76 MODEL SM50 

Vit" OMIDIRECTIDNAL ` jOMNIDIRI CTIONAL 

DYNAMIC DYNAMIC 

Ideal for interviews Self- windscreened 
and audience partici- " and pop -free ID/. news, 
pation, yet unusually , sports, rerr.oles, and 
smooth wide range interviews. Aso ideal 
response (40 -20 KC) for many studio and 
for critical music re- control room applica- 
production. Instantly tions. Cam`ortably 
detachable from balanced for hand or 
stand. Steel case with stand use. Natural 
Cannon connector. response. 
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News was made on the banks of the 

Wabash when WTWO (popularly 
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diana. For the story, turn to page 17 
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Telechrome* 
SOLID STATE TV SPECIAL EFFECTS 

MODEL 3801A1 TV SPECIAL EFFECTS PICTURED WITH MODEL 13802A1 POSITIONER 
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.Brand Name 

Designed for studio or mobile applications, the new 
TELECHROME Solid State Special Effects Genera- 
tor, Model 3801A1, prodices a multitude of visual 
effects to enhance scene changes, insert keying for 
commercials and bu=letir-s. etc. The system comprises 
a power supply, switching amplifier and waveform 
generator in a 5'4" high rack mounting frame and 
remote control units. The waveform generator con- 
tains 7 plug -in cards, 6 for the effects and one for the 
accessory joy stick posi Toner. A newly designed 
effects remote control un_t rrovides an illuminated 
pictorial of the selected effects -plus Thumb -Wheel 
control for rapid and positive wipe selection. 

7E1 
C O M P A N Y 

185 DIXON AVENUE AM1TYVILLE, NEW YORK 
TELEPHONE: (516) 541 -3600 

A Giannini Scientific Company 

October, 1965 

FEATURES 
Occupies only 5'/4" of rack space. 

Fully trarsistorized for reliable 
service free operation. 

Color or monochrome operation. 

Plug -in waveform generating cards. 

Inserts camera control and chroma keying 

Up to 72 effects; including both 
horizontal and vertical wipes, diagonals, 
rectangle, diamond, circle, etc. 

Individua plug -in switching amplifier, 
waveform generator, and power supply. 

New com,)act remote control units 
occupy less console space. 

Thumb- wheel wipe selector 
eliminates parallax. 

Plug -in oscillators in positioner 
remote control unit for modulation 
of effects. 

!Mk 
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FOR THE ONE 

SOUND ENGINEER 

IN THREE 

WHO IS VERY 

PARTICULAR 

AUDIO MIXER 

Unique plug -in preamp modules gives you 

6- channel mixing with choice of input 

levels or impedances in any combination 

at no extra cost. Acditional low -cost plug - 

in units can be supplied for maximum flex- 

ibility in use. One input can be used as a 

1000 cycle tone $or system balancing. 

Separate and master gain controls, sep- 

arate bass and treble controls, large illu- 

minated VU meter with range switch. Main 

output 600 transformer coupled, bal- 

anced or unbalanced. Additional output 
from emitter follower for feeding tape re- 

corder or amplifier. Solid state throughout. 

DIODE SWITCH 

For simplified operation of remote video 

monitor, without cumbersome trunk lines. 

Gives remote selection of 3 high impe- 

dance inputs, couples to low impedance 

output through transistor isolating circuit. 

Solid state throughout. Self- contained 

power supply, AC isolated. 

Write for complete specifications. 
See how well -designed quality equip- 
ment doesn't have to cost more. 

Specialists in versatile equipment 
for broadcast, closed circuit TV and 
recording studics. For the engineer 
who insists on quality. 

I 
3BRADFORD 

INFORMATION 
SYSTEMS, INC. 

7312 N. Ridgeway Ave., Skokie, Ill. 60076 

LETTERS 
to the editor 

t 

DEAR EDIIOR: 
It would appear that a number of cor- 

rections, or additions, should be made in 
the printing of Engineers' Exchange in 
the July 1965 issue of BROADCAST 
ENGINEERING. These I would appre- 
ciate in a forthcoming issue. 

Surely there will be many new engi- 
neers who will want the circuit diagram 
for the article "Warning Operator of 
Carrier Failure." While many of us old - 
timers will understand this rather simple 
device, there may be those who won't. 
Furthermore, the "Yard" modification 
diagram was used in connection with the 
article "Economizing on Tower Lighting 
Wiring." 

I do appreciate the many fine articles 
appearing in this magazine and look for- 
ward to its coming each month. 

JOSEPH L. McFARLAND 
Staunton, Virginia 

DEAR EDITOR: 
In your July issue, on page 42, you 

described a loss -of- carrier alarm. The 
text refers to various tubes and relays: 
however, the diagram that was printed 
near the text does not seem to belong 
there. We would like to construct such 
a system for our station and wonder if 
you might tell us how to obtain a sche- 
matic for the unit that is described. 

GARY C. MORGAN 
Studio Engineer, 
WUFM, Utica, New York 

We'll be glad to help you, fellows - 
and all our other readers, too. Our pet 
gremlin really had a ball with page 44 
of the July issue. Here's a step -by -step 
guide for undoing his handiwork: 
1. This is the schematic of the carrier 

alarm: 

It belongs in the upper left -hand cor- 
ner of page 44. 

2. The diagram that was in the corner 
goes to the middle of the right -hand 
column. 

3. Just forget the diagram that was in 
the right -hand column -it appears in 

enlarged form on page 40, where it 

belongs: 
We hope this will clear up the con- 

fusion. We're keeping a sharp watch for 
that gremlin, and maybe one of these 
days we'll catch him. We do apologize 
for the mixup. -Ed. 

Circle Item 4 on Tech Data Card 

SOUNDS 

THAT SELL 

START 

WITH ... 

The New 

Fairchild 

F -22 
Condenser 

Microphone 
By breaking away from 
traditional condenser 
microphone design and 
using the latest in solid 
state field effect transis- 
tor technology and micro- 
circuitry, FAIRCHILD is 

able to produce this quality condenser 
microphone at an astonishingly low and 
sensible orice, thereby putting the ultimate 
microphone quality within the $' C 

v reach of every sound engineer. price 

A Am .l.eee 
THE FAIRCHILD 
REVERBERTRON 

Used by major studios throughout the 
world for its natural reverberation ef- 
fects, the FAIRCHILD REVERBER- 
TRON'S reasonable price now makes it 
possible for every studio to have the 
product on plus of controlled, flexible 
and natural sounding reverberation. 

Unique Features: 
Variable reverb Electronic time control 
Solid state components Rack mountable 
Portable Three time periods instantly and 
noiselessly selectable Remote control with- 
out expensive servo mechanisms Mixing 
network provided. 

Priced at only $985 
Write to FAIRCHILD - the pacemaker in pro- 

fessional cudio products - for complete details. 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
1040 45th Ave.. Long Island City 1. N Y. 

Circle Item 5 on Tech Data Card 
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We'll do 

a month's work 

for you 

free! 
Just send this page to CBS Labora- 
tories. We will send Audimax and 
Volumax to your station. If you want 
to send them home after 30 days, we 
will pay the freight. But if you want 
to make your station their permanent 
home, all you do is pay $665 each. 

At the end of that period, chances 
are you will be so sold on Audimax 
and Volumax you will want to buy 
them. 

And you should. After all, they can 
increase your program power 8 times. 

Solid state Audimax is an auto- 
matic level control years ahead of 
the ordinary AGC. By automatically 
controlling audio levels, it frees engi- 
neers, cuts costs and boosts your 
signal. 

Volumax, also solid state, out- 
modes conventional peak limiters by 
controlling peaks automatically with- 

out side effects. By expanding effec 
tive range and improving reception, 
it brings in extra advertising revenue. 

We can afford to give Audimaa: 
and Volumax away free. Because we 
know they're so good, most people 
can't afford to give them back. 

LABORATORI ES 
Stamford, Connecticut. A Division of 
Columbia Broadcasting System Inc. 

Circle Item 6 on Tech Data Card 
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A TV projector should deliver highest fidelity in both picture 

and sound with uninterrupted performance for thousands of hours. 

This is the story of the new 

EASTMAN 16mm TV Projector, Model 285 

Nowhere can you get more dependable 16mm television 
projector performance. All components in the new EASTMAN 

Model 285 Projector - projection optics, sound optics and 

the mechanical system -have been conceived and engi- 
neered in the light of what television programming demands. 

This projector has evolved from the EASTMAN Model 275 
Projector, widely regarded as the quality standard for 16mm 
TV projectors. The Model 285 incorporates a still frame 
feature, which maintains the same brightness and color 
temperature as in normal projection; a flat gate which pro- 

vides uniform resolution throughout the picture area, from 
corners to center; a take -up reel mounted near the operating 
controls; ready accessibility to the projector mechanism; 
and a contemporary- design cabinet. 

Reliability is the prime requisite of a TV projector -and 
Eastman continues to assure this reliability by separating 
the film transport system from the Geneva -type drive, 
thereby isolating shock forces. 

8 

Several KODAK Television Projection EKTAR Lenses of excep- 

tional resolving power are available with the Model 285. The 

projector also allows rapid replacement of a burned -out 
lamp. Light output is more than enough for black- and -white 

and color transmission. Sound reproduction, both for mag- 

netic and optical tracks, is unequalled in the 16mm field. 

A magnetic sound playback kit and automatic cuing kit 
are just two of the several optional pieces of equipment that 
make the Model 285 Projector so versatile. A film reverse 

accessory will soon be available. With or without these ac- 

cessories, you'll find this projector an outstanding value. 

The EASTMAN 16mm Television Projector, Model 285, is part of 
a rapid- access 16mm TV film system that takes you from "on 
the spot" to "on the screen" in minutes. It includes camera, 
pre- striped films, processor and projector. For a brochure with 
complete details, write to: 

Motion Picture and Education Markets Division EASTMAN KODAK COMPANY Rochester, N. Y. 14650 

or the regional sales offices: New York, Chicago, Hollywood, 
Circle Item 7 on Tech Data Cord 

Dallas, Atlanta 

BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


The pop -click -hum bug is dead. 

Collins' new Speech Console hasn't a mechanical contact in the program circuit.. 
Photoconductive cells instead of relays and switches. 
No contacts to wear and get dirty. Nothing at all to keep 
clean. Result: your most troublesome maintenance prob- 
lem is ended. Also: no pops, clicks and hums from me- 
chanical switches. Your audio is the cleanest, clearest 
audio on the air. 
A lot less wire (and a lot less hum) . 

Audio doesn't have to travel to front panel and back. 
This means you have a lot less wire to pick up noise. 
(There is no noise, either, from attenuators. They are 
sealed in protective capsules.) 

Module design ends time -wasting troubleshooting. 
Simply take out one card and plug in another. Replac e 

attenuator, input switches, and amplifier output switches 
with one quick shuffle of cards. 

The Collins solid state 212S-1 is for stereo and dn41 
channel operation for FM, AM and TV stations. The 
,companion 212M -1 Console has fewer modules for mon 
program and monitor outputs. 

For details, call your Collins representative. Or write: 
Broadcast Communication Division, Collins Radio Com- 
pany, Dallas, Texas 75207. 

This is the 

Collins 212S -1 

that killed the 
pop -click -hum bug. 

COLLINS 

COMMUNICATION / COMPUTATION / CONTROL COLLINS RADIO COMPANY / WORLD HEADQUARTERS / DALLAS, TEXA 

Circle Item 6 on Tech Data Card 
October, 1965 
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HERE'S PROLOG I... 
it separates you from AM and 
puts you in FM automatically! 

two tape transports provide 12 hours of music without 
repeating any selection, and you can alternate from tape to 
tape at any time interval desired single cartridge and up 

to 48 rotating cartridge units can be scheduled to play at 

any time interval desired can be expanded into major 
Prolog System for unattended programming and logging 

for brochure on Prolog Type 100 -2 System, write Commercial Sales, Continental 
Electronics Mfg. Co., Box 17040, Dallas, Texas 75217 and request Prolog I LTV 
A DIVISION OF LING-7-147C0 -VOLIGHT, INC. 

Circle Item 9 on Tech Data Card 
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15 Years Old 

and Still 
Ahead 

of the b mes! 

It may not look revolutionary today, but 
fifteen years ago the E -V e355 shown here 

was unique. Then it was the only truly omni- 
directional dynamic microphone on the market. 
And it offered ruler -flat response from 40 to 
20,000 cps, plus plenty of output for critical 
broadcast applications. 

Even today, those specs are first rate. Many 
of the early 655's are still proving that in depend- 
able daily service. But during the years, E -V has 
continued to refine and improve so that today's 
Model 655C can set even better records for per- 
formance and service. 

Having proved the point, the 655 inspired a 
complete series of Electro -Voice omnidirectional 
microphones that serves every need over a wide 
price range. The full benefit of o ;r fifteen years 
of design leadership is lavished oft even the most 
modest model in the line. 

For instance, every slim E -V c ,namic micro- 
phone uses the famed Acoustallc i® diaphragm. 
This E -V exclusive insures mot e uniform re- 
sponse while withstanding the ffects of high 
humidity, temperature, corrosion and shock. It 
makes E -V omnidirectional microphones almost 
indestructible. 

You'll learn the real value of engineering 
leadership when you put any of these slim E -V 
dynamics to work in the field. You can do it with 
the extra assurance of a lifetime gtr trantee against 
defects in materials or workman :nip. See them 
now at your franchised E -V microphone head- 
quarters, or write for complete :atalog today. 

Model 636 
$72.50 

Model 654A 
$100.00 

Normal trade discounts apply to list ni es shown. 

ELECTRO- VOICE, INC. 
Dept, 1052V, Buchanan, Mich g.i 49107 
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MAINTENANCE OF 

FILM CHAINS 

The typical television station has 
much equipment to be serviced and 
maintained. Because of the volume 
of work required, maintenance is 
usually broken down into categories 
-transmitter, remote equipment, 
audio gear, studio cameras, video 
tape, power supplies and monitors, 
and film chains. In this article, we 
will discuss the elements of a film 
chain that require regular preven- 
tive maintenance: vidicon camera, 
multiplexer, film projector, and 
slide projector. 

Vidicon Camera 
The daily checkout of a vidicon- 

camera film chain usually begins 
when the morning projectionist sets 
up the camera (Fig. 1), and checks 
electronic and optical focus, align- 
ment, aspect ratio, linearity, and 
electronic centering, while keeping 
a sharp eye out for any smearing or 

by Thomas R. Haskett, Central 

Regional Editor, Broadcast Consultant, 

Cincinnati, Ohio - No TV station can 

afford neglect of this primary source 

of program material. 

ringing. He accomplishes all these 
tests with the aid of a slide made 
from the RETMA or EIA resolu- 
tion chart. 

A separate slide is available, 
known as the TV lines chart, which 
contains multifrequency elements 
and is used to check maximum reso- 
lution. Another slide which is quite 
common in setup procedures is the 
linear density slide, or "stairstep" 
slide. The vertical bars on this slide 
are numbered left to right from 1 to 
10 and represent ten separate ranges 
of density from black to white. In 
a checkout using this slide, the op- 
erator observes an oscilloscope dis- 
play of the waveform, which should 
resemble a stairstep. Nonlinear steps 
indicate compression or stretch, 
which may be caused by a defective 
tube, plate -load resistor, coupling 
capacitor, or by misadjustment of a 

stretcher or clipper control. 

Fig. 1. A film pickup camera showing optical alignment of tube. 

12 

Whenever the vidicon lacks reso- 
lution or any other quality necessary 
for optimum performance, and the 
trouble cannot be corrected on the 
spot by the projectionist, he notes 
this fact on his trouble sheet, main- 
tenance sheet, or whatever report 
goes to the studio supervisor. A 
maintenance crew will then get 
orders to overhaul the camera. 
Monthly or bimonthly tube checks, 
control cleaning, vacuuming of 
housings, and test -point voltage 
measurements are all performed by 
the maintenance crew. This group 
will have a record of original per- 
formance for comparison with pres- 
ent performance. This record is 

often made when the chain is first 
installed, by adjusting the camera 
and associated monitor for best dis- 
play of a test chart, then photo- 
graphing the display. The print is 

Fig. 2. Multiplexer using one camera with several projectors. 

BROADCAST ENGINEERING 
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kept on file for reference during 
maintenance routines. 

Multiplexer 
There are various types of multi- 

plexers on the market, but they all 
do the same thing- switch the op- 
tical output of two or more projec- 
tors to the same camera. Mainte- 
nance of such units (Fig. 2) is quite 
simple, as there are few things that 
can go wrong. Cable connections 
(for switching the mirrors electri- 
cally) must be kept clean and tight, 
and should be burnished perhaps 
every three months. 

The other primary maintenance 
detail is to clean the mirrors, which 
should be done several times a week 
-or even daily if dust conditions 
are severe. First, the mirrors are 
brushed off with a camel's hair 
brush. Photographic -lens tissue is 
then moistened with a lens -cleaning 
fluid, and the mirrors are gently 
swabbed, picking up residue. Dry 
lens tissue is then used to absorb 
the remaining fluid until the mirrors 
are dry. You must exercise extreme 
care not to scratch the mirror sur- 
faces even slightly, or optical dis- 
tortion will be the result. 

Film Projector 

The film projector at the typical 
TV station is used more often than 
any other program source, with the 
exception of the slide projector. In 
addition, the film projector has a 
lot of moving parts, and there are 
consequently a lot of things that can 
cause trouble. For these reasons, it 
requires frequent and regular pre- 
ventive maintenance to insure 
trouble -free operation. 

Certain maintenance items are re- 
quired for projector service: 

Mirror- and lens -cleaning fluid 
Denatured or isopropyl alcohol, 

or carbon tetrachloride (use 
with extreme caution.) 

Lens tissue 
"0-tips" or cotton balls 
Wiping rags 
Lint -free rags 
Toothbrush 
Camel's -hair brush, 2" wide 
Orangewood stick 
Oils and whatever other lubri- 

cants recommended by the 
manufacturer 

Cleaning 
One of the most common and 

October, 1965 

necessary maintenance practices for 
all equipment is the removal of 
dust. It's practically impossible to 
prevent some dust accumulation in 
a plant that runs 12 to 18 hours 
every day. Dusting ought to be per- 
formed each day, although in some 
cases every other day will suffice. 
A handy tool for this purpose is a 
small hand -type vacuum cleaner 
which can either vacuum or blow. 
Sometimes it's convenient to blow 
dust out of a compartment, while at 
other times it is easier to vacuum 
it out. 

Many stations clean the film path 
each time the projector is loaded; 
some do it several times daily. The 
parts to be cleaned usually include 
the film gate and aperture shoes or 
guide surfaces (Fig. 3), pad rollers 
or film guide surfaces, and tension 
rollers and sprockets. A toothbrush 
or an orangewood stick is useful for 
removing solidified deposits of 
emulsion or dirt, but be careful in 
using anything sharp which could 
scratch a metal surfaçe -the 
scratches might cause film -gouging. 
After large deposits have been re- 
moved, "0-tips" or lint -free cloths 
are wetted with alcohol or carbon 
tetrachloride and swabbed through 
the film path. 

Reflectors, projection lenses, light 
and heat filters (where used), and 
sound -track optical lenses should 
all be cleaned daily. For nonoily 
dust, the camel's -hair brush should 
be used. Oil and greasy contami- 
nants should be removed with a 
swab made of lens tissue wetted 
with lens -cleaning fluid. The sur- 
face is then dried by polishing with 
clean, dry lens tissue. Don't use too 
much pressure, or you may scratch 
the surface. 

Lubrication 

General lubrication procedures 
are impossible to describe here, be- 
cause oiling depends to a large ex- 
tent on the exact type of projector 
mechanism; therefore, the manu- 
facturer's recommendations should 
be followed as to types of oil and /or 
grease and when to apply them. 
Generally, daily oiling of oil ports 
and certain moving parts in the film 
path is required. Periodic oiling at 
greater intervals is generally re- 
quired for chains, shafts, gears, and 
oil holes under covers. Some motors 
have "oilite" bearings, sealed for 

Fig. 3. Film path through the projector 
must be cleaned at regular intervals. 

the life of the assembly, and don't 
require lubrication. It's important 
that you do not overlubricate, for 
this will simply cause oil to be 
thrown out of the bearing or corn - 
ponent; it will then contaminate the 
film path, sound system, or some 
similar area. Lubricate only as 
much as the manufacturer suggests. 
After oiling, it's best to wipe any 
excess off carefully with a lint -free 
cloth dipped in carbon tet. 

Replacements 
Spare projector lamps (Fig. 4), 

sound- exciter lamps, and sound 
photocells (Fig. 5) should of course 
be kept on hand immediately adja- 
cent to the projector, so that they 
are available for instant replace- 
ment. Some projectors have s.pare- 
lamp sockets built into the mecha- 
nism, with a changeover switch and 
solenoid that automatically throws 
the spare into operation it the 
event of a failure. In any case, re- 

Fig. 4. Film projector has spare lamp 
in base; manual changeover regwired. 
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placements should be carefully 
wiped clean with a lint -free cloth 
before they are installed. Finger- 
prints left on lamps will bake into 
the surface and be impossible to re- 
move, and they impair operation. 

Other components which most 
stations keep on hand include 
sound -preamplifier tubes, belts, 
fuses, and any other part that is 
subject to frequent replacement. 
These spare items should be kept 
close to the projector so that quick 
maintenance is possible, to avoid 
prolonged down time. 

Troubleshooting 

There are a number of recurrent 
troubles which are often due to spe- 
cific malfunctions. A list of faults, 
with possible causes, follows: 

Loss of loop: Film- sprocket shoe 
out of adjustment; broken or torn 
sprocket hole in film; old, brittle 
film; film binding in gate; bad 
splice; pulldown claw out of adjust- 
ment; upper reel arm shaft binding; 
misshapen claw teeth on pulldown 
arm. 

Film becomes scratched: Film 
pressure shoe dirty or damaged; 
pressure roller dirty; emulsion pile- 
up on film -pressure shoe; dirty 
aperture plate. 

Noisy projector mechanism: Pull - 
down claw not engaging sprocket 
holes; misadjusted roller chain, 
drive chain, or gears; drive motor 
out of alignment; binding in gear 
box. 

Travel ghost (vertical blurring of 
projected image) and picture jump: 
Shutter misadjusted or not synchro- 
nized with pulldown mechanism; 
poor film print -check with stand- 
ard film; improper threading; aper- 
ture -plate side- pressure springs 
weak; dirty side -pressure shoes; mis- 
shapen pulldown claw teeth; worn 
rails or camshaft. 

Picture indistinct or illumination 
low: Projector lens, condenser lens, 
or reflector dirty; projection lamp 
blackened; lens iris (where used) 
setting too low; film print too dense 
-check with standard film. 

Picture okay, sound weak or 
missing: Improper threading; dirty 
light aperture; exciter lamp burned 
out; dirty sound mirror; low or no 
exciter -lamp voltage; low or no 
photocell voltage; gain control not 
properly set; defective photocell; de- 
fective tube, resistor, capacitor, or 
transformer in sound preamp; no 
power -supply voltage reaching sound 
section. 

Sound, no picture: Both projec- 
tion lamps burned out; lamp 
changeover system inoperative (if 
automatic system is used); "Variac" 
(if used) set too low; douser (if 
used) in closed position. 

High hum level: AC- powered 
light shining on photocell; shield on 
audio line improperly grounded; 
heater -to- cathode leakage in preamp 
tube; open grid; open filter capaci- 
tor in power supply; hum pot on 

Fig. 5. View of film protector showing location of sound photocell and exciter. 
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power supply improperly adjusted 
(if used). 

Sound pitch unsteady: Pressure 
roller adjusted to wrong tension; 
sound drum dirty; sound -drum shaft 
bearings loose; nylon rollers on 
damping -roller assembly dirty; 
sound drum damaged; worn or de- 
fective sound -drum shaft bearings. 

Projector -motor difficulties: No 
line power; open line switch; input 
voltage too low; open field winding; 
excessive load; wrong input -power 
frequency; motor loose on mount- 
ing; unbalanced rotor; motor frame 
bolts loose; bent shaft; motor 
coupling loose; motor support 
loose; motor shaft misaligned; dirty 
motor; shorted stator coil; rotor 
rubbing on stator. 

Preamp oscillation, microphonics, 
or distortion: Loose ground wires; 
defective bypass capacitor; output 
leads too close to input leads; loose 
elements in or poor connections at 
photocell; defective input tube in 
preamp; low- emission preamp tube; 
open or leaky coupling capacitor. 

Test Films 

There are a number of standard 
16 -mm test films which are avail- 
able at nominal cost from the So- 
ciety of Motion Picture and Televi- 
sion Engineers, 40 West 40th Street, 
New York, N. Y. 10018. Each has 
a particular use in checking out a 
film chain. 

The Sound -Service Test Film 
(Code SPSA) consists of high - 
quality music, both orchestral and 
piano, as well as spoken dialogue. 
The 3000 -Cycle Flutter Test Film 
(Code Z22.43) provides an accurate 
test of flutter but requires a flutter 
meter. More useful for the average 
station are the Sound Focusing Test 
Film (Code Z22.42 -7000) which 
lets you adjust the optical sound 
system, the 400 -Cycle Signal -Level 
Test Film (Code Z22.45) that is 
handy for setting levels, and the 
Multifrequency Test Film (Code 
Z22.44) which is used for checking 
overall frequency response. The 
Buzz -Track Test Film (Code 
Z22.57) is useful for optically align- 
ing the sound reproducer in the 
projector. 

Please turn to page 26 
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USING THE OSCILLOSCOPE 

FOR RF MONITORING 

Two important parameters of a 
television transmitter that must be 
known with some certainty are the 
power output and the linearity of 
the system. Conventional monitor- 
ing is done by detecting some of 
the RF in the output transmission 
line and displaying this on a wave- 
form monitor. By periodically 
"chopping" or short circuiting the 
video signal, a reference line corre- 
sponding to zero RF input is also 
displayed, making it possible to set 
picture white level correctly for 
intercarrier sound operation. The 
peak output at sync tips is cali- 
brated by reference to a water - 
cooled dummy load. For linearity 
checks, a sawtooth waveform at line 
rate can be fed into the transmitter 
and the modulator "stretch" con- 
trols adjusted for optimum linearity 
at the desired power level. 

A simple diode detection system 
has some disadvantages: First, the 
diode becomes nonlinear at low in- 
put levels, so that the zero refer- 
ence line must be offset in some 
way. For the same reason, the lin- 
earity display may not be correct 
near black level, and finally there is 
always the possibility that the probe 
will be moved inadvertently or the 
waveform monitor gain will drift, 
requiring recalibration. More com- 
plex demodulators are still more lia- 
ble to error, and more time may be 
spent in checking the demodulator 
than in checking the transmitter. 

An alternative method, incorpo- 
rated by some manufacturers in 
their transmitters, is to use an RF 
envelope monitor. Some of the RF 
is tapped off as before, but instead 
of being rectified it is applied di- 
rectly to the Y plates of an oscillo- 
scope. Since the deflection is pro- 

October, 1965 

by M. W. S. Barlow, Montreal, 

Quebec, Canada -A "direct" 
method of checking RF output 

of TV transmitters. 

portional to the peak voltage devel- 
oped, it is also proportional to the 
square root of the peak power. A 
simple graticule can therefore be 
engraved showing the deflections 
corresponding to sync tips, black 
and white levels, and so on, with no 
possibility of nonlinearity upsetting 
the results. Just as with a diode 
sampling RF at the same point, the 
deflection will be proportional to 
the sum of the carrier and its side - 
bands, so that care must be used in 
interpreting frequency - conscious 
measurements if these are made at 
a point in the system where the 
sidebands are not symmetrical. If 
the RF being monitored is double 
sideband, then the envelope monitor 
can be used for critical frequency 
or phase measurements, pulse and 
bar transients, and so on. The en- 
velope shape corresponds exactly to 
a DSB diode -demodulated signal 
with the advantage of eliminating 
any detector nonlinearities. For a 
"white up, syncs down" display, the 
lower half of the envelope wave- 
form is shifted up to the graticule 
region. 

If the RF being monitored is ves- 
tigial sideband, the indicated fre- 
quency responses will be wrong in 
the same way as for a DSB diode. 
If a true "VSB" output is required, 
suitable filters must be added ahead 
of the envelope monitor. A sound 
trap is also required if the sound 
signal is present at the time meas- 
urements are made. 

With the emphasis on simple ver- 
tical deflection to represent power 
levels, and a line- frequency display 
for linearity checking, the circuitry 
of these RF envelope monitors has 
been rather rudimentary. By using 
a modern oscilloscope time base, a 

much superior instrument cm be 
made that is also useful for vertical - 
interval test signals whereby many 
transmitter adjustments can be 
made while the transmitter is ac- 
tually on the air with program 
material. 

Choice of Oscilloscope 
The oscilloscope used for F.F en- 

velope monitoring must possess 
certain features: 
1. Direct connection of RF to the 

Y plates must be possible. 
2. Full television triggering facili- 

ties are required for the time 
base. 

3. The envelope monitor section 
preferably should be a plug -in 
unit so that the oscilloscope is 
available for routine test,ng at 
other times with other plug -ins. 

The problem of driving the Y 
plates is tied very closely lo the 
capacitance of the Y plates arid the 
deflection sensitivity; obviously the 
higher the capacitance the more en- 
ergy is required to drive the plates 
at a given frequency. It is custom- 
ary to tune the plates to resc nance 
with an external inductance, in 
which case a high- capacitance de- 
flection system will give a small RF 
bandwidth unless the circuit is 
damped; such damping agavn re- 
duces the deflection voltage avail- 
able. In some CRT's, the Y -plate 
connections are brought out through 
the base of the CRT. Such long 
leads cannot satisfactorily be made 
part of a tuned circuit, particularly 
for the higher TV channels 

Oscilloscope Y plates normally 
diverge so that their ends nearest 
the screen are farthest apart. If the 
voltage on the plates varies at a 
high enough frequency, the beam 
may perform several cycles while 
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traveling through the Y plates. The 
final deflection is then caused only 
by the extreme ends of the plates 
which, being farthest apart, produce 
least effect on the beam. This effect 
could be reduced by increasing the 
velocity of the beam, but this is 

counteracted by a general loss of 
vertical sensitivity if the beam 
velocity increases. Some CRT's 
have split deflection systems driven 
by delay lines, but these are not 
normally found in oscilloscopes 
used in TV stations. Obviously only 
certain CRT's are suitable for RF 
monitors at VHF. 

Practical System 
To illustrate the techniques and 

problems involved in using the os- 
cilloscope for envelope monitoring, 
a system devised for use at CFCF- 
TV will be described. The particu- 
lar oscilloscope used was a Tek- 
tronix 561. 

The heart of the system is the 
plug -in unit shown in Fig. 1. C760, 
a small trimmer near the main chas- 
sis connector of the oscilloscope, 
must be kept in circuit so as not to 
upset the operation of the unit with 
its other plug -ins. When the connec- 
tions to the deflection plates are 
changed, the setting of C760 should 
be rechecked according to the in- 
struction book. 

The RF circuity consists of 1 

simple parallel -line tuned circuit, 
with an adjustable coupling match- 
ing the 50 -ohm RF input. The short 
length of 300 -ohm ribbon (the 
small- conductor ribbon in the scope 
was replaced by the conventional 
kind) from the Y plates to the con- 
nector is not operated in a matched 
condition and can be considered 
merely as an extension of the main 
tuning- circuit lines. The size of the 
lines depend on the channel to be 
covered; for the low channels a few 
turns of wire will be required. For 
channel 12, we used two 21/2" No. 
12 wires spaced 1" and run from 

the connector directly to the split - 
stator tuning capacitor. At higher 
frequencies these lines can be made 
of wider material to reduce their 
inductance. The coupling arrange- 
ment also varies with the channel, 
and either a capacitive- potentiome- 
ter (shown) or inductive -loop cou- 
pling can be used. Care should be 
taken with the B+ on the main 
tuning lines. When the unit is com- 
plete, it is very simple to check for 
correct tuning and sufficient cou- 
pling to give about three screen 
diameters of vertical deflection. 

In order to give control of ver- 
tical shift, B+ is fed to the shift 
circuit. Two 1K, 1/2-watt resistors 
are used as RF chokes, and two 
47K resistors and a .001 -mfd ce- 
ramic disc bypass capacitor filter 
the RF out of the shift circuit. Nor- 
mal VHF wiring techniques must 
be followed in mounting the com- 
ponents. Between pins 9 and 11 are 
wired a diode and load resistor; 
their leads are not cut short but are 
bent so as to act as a coupling loop 
close to the main tuned circuit. The 
detected video acts a synchroniz- 
ing feed for the time -base unit. At 
other channels the pick -up arrange- 
ments may need to be modified. It 
should be noted that the plug -in 
time -base units normally used with 
this oscilloscope do not have tele- 
vision -type sync separators built in. 
For measurements at line rate, the 
synchronizing information from the 
detected RF is adequate. More 
sophisticated waveforms may re- 
quire external triggering from the 
modulating video test signal gen- 
erator. 

10K 
9 

110 H 

For single -channel operation, the 
main tuning can be preset, but the 
coupling and vertical -shift adjust- 
ments must be brought out to the 
front panel. If a variable- frequency 
oscillator is available, it is advisable 
to check the bandwidth of the unit 
and to make sure it is flat over the 
whole TV channel at all coupling 
settings. For the same reason, the 
unit should be constructed rigidly 
to good VHF engineering practice. 

Calibration and Use 
For power measurement, the un- 

modulated transmitter is run into a 
water -cooled dummy load, and the 
power dissipated is calculated from 
the water- temperature rise. At the 
desired level of peak sync, the set- 
ting of the scope vertical gain con- 
trol is noted (or a preset control is 

switched in). If the transmitter will 
not run at this level continuously, 
or for other levels such as blanking, 
the corresponding CW power is cal- 
culated for the desired mark -to- 
space ratio of the pulses, and the 
graticule reading is noted. For 
everyday use, a special graticule can 
be made up showing sync, blanking, 
and white levels. As long as the 
tuning and vertical gain controls are 
not touched, these graticule lines 
will represent absolute power levels, 
provided the antenna is as well 
matched as the test load. 

To use the oscilloscope as a 
waveform monitor, the vertical - 
gain and vertical -shift controls are 
moved to permit viewing of either 
the "positive" or "negative" part of 
the envelope as desired. (For a test 
extending from black to white, ap- 

Please turn to page 30 
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Fig. 1. This adapter was developed at CFCF -TV for use with an oscilloscope for checking the RF modulation envelope. 

16 BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


VISITING THE 

NEW CHANNEL TWO 

The opening of a new VHF TV 
station -particularly a maximum - 
coverage station -on a previously 
unoccupied channel assignment is a 
rare occurrence these days. Such a 
station, WTWO, did begin program 
tests on channel 2 from Farmers - 
burg, Indiana (near Terre Haute) 
on September 1. Here is a word - 
and- picture tour of the nation's 
newest VHF TV station. 

From Allocation to CP 
When the FCC lifted its freeze 

on new television- station construc- 
tion, Terre Haute was allotted only 
one VHF channel -channel 10, on 
which WTHI -TV operates. In 1957, 
however, the Commission decided 
to "deintermix" (make all -UHF) 
Springfield, Illinois, and so channel 
2 was withdrawn from that city and 
reallocated to St. Louis and to Terre 
Haute. 

A number of applicants sought 
the channel in Terre Haute, and a 
number of hearings were held over 
a period of years. In December 
1963, the Commission directed all 
the applicants to bring their appli- 
cations up to date. Three remained 
in competition and, in December 
1964, merged to form the present 
Illiana Telecasting Corp. The FCC 
approved the merger, and a con- 
struction permit was granted Febru- 
ary 3, 1965. Work toward making 
WTWO a reality was begun imme- 
diately under the direction of J. R. 
Livesay, president of the station, 
and a 29 -year broadcasting veteran. 

Construction Phase 
It was decided to construct a 

combined studio -transmitter instal- 
lation for WTWO. Very little flexi- 
bility was allowed in the selection 
of a site. The FAA had determined 
that all tall towers in the vicinity 
of Terre Haute must be located in 
a small triangular area (measuring 
about three miles on a side) south 
of the city. The northern tip of the 
triangle is near Farmersburg, and 
so the WTWO tower is located 

October, 1965 

by James M. Moore -An all -new full - 

power VHF station has gone on the air. 

about a mile southwest of Farmers - 
burg and about 13 miles south of 
Terre Haute. It's no coincidence, 
then, that competitor WTHI -TV 
has its new tower directly across 
highway 41 from WTWO. 

Orders were placed in February 
for equipment that had to be built 
or adjusted for the station's fre- 
quency. Orders for the studio and 
control -room equipment were not 
placed until April -after manu- 
facturers had displayed their new- 
est wares at the NAB Convention. 

A target date of September 1 was 
set, and, through planning, hard 
work, and a measure of good for- 
tune, the date was met. Most spec- 
tacular, perhaps, was the speed with 
which the 1000' tower was erected. 
On one day, the crew put eighteen 
25' sections in place. The 9 -ton an- 
tenna was lifted into position and 

mounted in just three hours The 
entire job was completed, except for 
painting, in three weeks, and when 
the two painters arrived, the cov- 
ered 880' of tower in one day 
(using mittens). 

Technical Facilities 

The tower of WTWO rises to a 
total height of 1000' above ground, 
1549' above mean sea level The 
radiating center of the anter:na is 
950' above average surrounding ter- 
rain. The station's peak video effec- 
tive radiated power is 100 k,v; its 
aural power is 19.5 kw. On chan- 
nel 2, this combination of power 
and height gives the approximate 
coverage shown in Fig. 1. 

The steel in the tower and guys 
weighs 105,000 lbs. The concrete 
foundation is 13' square and Is de- 
signed to support a maximum load 
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Fig. 1. This map shows the approximate signal contours of VHF station WTWO. 

17 

www.americanradiohistory.com

www.americanradiohistory.com


VIDEO CONTROLS AND MONITORS 

ONE OR TWO 

OPERATORS 

Fig. 2. Video, audio consoles are ar- 
ranged so one or two can operate them. 

in excess of 300,000 lb. The outer 
guy anchors are 14' deep. Obvi- 
ously, test borings were made before 
this phase of construction started. 

The six -bay batwing antenna is 

driven by a 35 -kw (video) trans- 
mitter. Only 20 kw is required to 
produce the full erp, however, so 
the transmitter "loafs along" at con- 
siderably less than its maximum 
capability. This, of course, is ex- 
pected to result in increased de- 
pendability and tube and compo- 
nent life. 

Basically, the transmitter consists 
of three sections -an exciter, a 
driver, and the video final ampli- 
fier. The FCC's new Rule limiting 
the aural erp to 20% of the visual 
erp permits taking the aural output 
directly from the driver without the 
need for a high -level aural ampli- 
fier. This fact resulted in a saving of 
both dollars and space for WTWO. 

The transmission lines in the area 
behind the transmitter are designed 
to allow flexibility of operation. 
The transmitter final can be fed to 
the antenna or to the dummy load, 
or the visual driver can be fed to 
the antenna in the event of failure 
of the final amplifier. 

A 10 -hp motor drives a blower 
that brings outside air into the 
transmitter room, and there is a 
ceiling exhaust fan (the driver ex- 
hausts its heated air directly into 
the room). In winter, hot air from 

72 mi 
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Fig. 3. A three -hop microphone system 
brings network programs to the station. 
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This modern building, designed expressly 
for TV, houses television station WTWO. 

the transmitter is used to help heat 
the building. 

Program sources include the NBC 
network (more about that later), 
two studio cameras, video tape 
facilities, and a color film chain. 
The latter cost considerably more 
than a black- and -white chain, but 
with the increasing emphasis on 
color, station management is not 
sorry for the added investment. 

The control console overlooks 
the studio area. The console is ar- 
ranged (Fig. 2) so that one operator 
can control the station during rela- 
tively slack periods. During periods 
of greater activity, the console lay- 
out permits the use of separate 
audio and video operators. By turn- 
ing one knob, the controls can be 
set up either for separate audio con- 
trol or for an audio -follows -video 
arrangement. Special effects can be 
inserted into the video signal elec- 
tronically at the console. 

Audio sources include the usual 
microphones together with a turn- 
table, tape- cartridge machines, and 
the sound outputs of the two 16 -mm 
film projectors and the two video- 
tape machines. 

Network programs come to 
WTWO by way of its own micro- 
wave system. Programs are picked 
up from the network at WFBM -TV, 
Indianapolis, and are sent to Farm - 
ersburg by microwave relay stations 
near Danville and Reelsville, Indi- 

Video -tape recording facilities permit 
recording programs, station breaks, etc. 

The 35 -kw transmitter is visible from the 
control room through a large window. 

ana (Fig. 3). Ten -watt transmitters 
are used in conjunction with 10' 
dishes; the system operates in the 
2 -gc band. The relay towers are 
285' high, and the receiving an- 
tenna is at the 300' level on the 
station's main transmitting tower. 

About the only thing the station 
doesn't have is a remote unit. For 
the present, it will make its remote 
pickups with rented equipment. 

Although all of its equipment 
is of commercial manufacture, 
WTWO did not buy an equipment 
package. Instead, they shopped for 
each equipment item to be sure the 
one selected met their requirements. 
Wherever possible, solid -state 
equipment was chosen. In a few 
cases, manufacturers loaned tube - 
type gear to the station until the 
new solid -state models were ready. 

The Building 

The building was designed and 
built especially for television broad- 
casting. Design goals were effi- 
ciency, roominess (18,000 square 
feet of floor space) to accommodate 
future growth, and provision for 
adding to the building later. 

The center of activity is the spa- 
cious control room. Large windows 
give a view of the 'transmitter, an- 
nounce booth, studio, and property 
shop. Doors lead to the news room, 
film department, transmitter room, 

Please turn to page 32 

Microwave dishes at one of two stations 
relaying network programs to WTWO. 
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SILENCE SENSOR 

FOR SCA MUTING 

There are a number of Gates 
FM -1B's in the field which have 
only one SCA subchannel. The sub- 
carrier generator which was nor- 
mally supplied with these units was 
a fine little unit with only one seri- 
ous drawback: it had no muting 
provisions. During periods of silence 
on the subchannel, any crosstalk in 
the system was most obvious. If the 
subchannel could be turned off dur- 
ing these silent periods, the re- 
ceiver- muting circuitry could quiet 
the system, and crosstalk complaints 
would surely be reduced. Crosstalk 
is not as noticeable if it is covered 
with legitimate sound. It is our ex- 
perience that most crosstalk com- 
plaints arise during silent periods. 

We decided to use the panel 
space allotted the second subcarrier 
generator, unused in our case, to 
install a silence -sensor to mute the 
subcarrier generator during quiet 
periods. The circuit had to be sim- 
ple and reliable; the one shown 
(Fig. 1) evolved. 

The input was bridged across the 
audio input to the subcarrier mod- 
ulator. The signal at this point is a 
healthy 0 VU. The input trans- 
former gives some voltage gain and 
isolates the chassis ground from the 

by James L. Tonne, Engineer, 

KBIM AM -FM, Roswell, New 

Mexico -A subcarrier shut -off 

device to minimize 

with crosstalk. 

audio line. A single voltage ampli- 
fier gives adequate margin against 
low -level passages. The audio sig- 
nal from this ampliifer is applied 
to a voltage doubler and is peak - 
detected. This DC voltage goes 
from nearly zero without audio to 
about 30 volts or so negative with 
normal audio. It is applied to the 
grid of a tube which operates at 
zero bias. The voltage at the plate 
of this tube idles, without audio, at 
about 20 volts. When sufficient 
audio is applied to the circuit to 
cause the plate voltage to rise to 
about 70 volts, the neon coupling 
bulb ignites, and a fraction of a 
milliampere flows through 2.2- 
megohm resistor R9. V2B, normally 
held at cutoff by the zener diode in 
its cathode circuit, then operates at 
zero bias, and relay K 1 pulls in. 
The relay turns on the subcarrier 
oscillator and a pilot light. 

Note that the device, although 
only slightly more complex than the 
usual silence- sensor, does not de- 
pend on relay characteristics for its 
operation. V2B is either at cutoff 
or saturation. 

Other notes of possible interest: 
Rl isolates the input circuitry from 
the subcarrier modulator. The input 
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K1 KCP-11 

zW 10K 

V2 B 

3 
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D3 
18V 
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CONTROL 

3, 4 

GND 
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problems 

transformer T 1 was a surplu ; item, 
but checks show that almost any 
transformer with a 600 -ohm and a 
high- impedance winding will work 
nicely. Connect the high- initp° dance 
side to the gain control. 

The 22K resistor, R2, is installed 
here for the sole purpose of Batten - 
ing out the poor frequency response 
of the particular transformer we 
used. Adjust R3 so that the lowest 
audio levels likely to be encoun- 
tered will hold K 1 pulled in R4 is 
intended to keep stray RF out of 
the amplifier circuit. R10 provides 
a constant current through the 
zener diode and keeps this diode 
out of its "soft" region. 

Audio and power connections 
(Fig. 2) were made just as if the 
unit were another subcarrie r gen- 
erator. We use a 6 -pin Jones plug 
for these lines. The relay oL.tput is 
brought out to a male connector 
on the front panel and then Dyer to 
unused pins on the subcarrier -gen- 
erator input audio pad. T1 is line 
parallels the On -Off switch on the 
SCA generator. That switch is now 
left in the Off position. A front - 
panel switch, S1, on the ;ilence- 
sensor was added to overr de the 
relay. R11 and C3 reduce a tran- 
sient click when the subcarrier is 

turned off. 
The remaining set of reply con- 

tacts is used to operate green and 
red lights to show relay status. 

This unit has performed admir- 
ably for us for several months. 
Crosstalk complaints have teen re- 
duced just as expected. 

RED "OFF" 

o 46v 

f+3 G"ON" 

t, (o 

-1 

ON 

AUTO 
OFF 

TC "ON-OFf" 
SJITCN ON 

SLBCARRIER 
,CI LLATOR 

aT 

T 

Fig. 1. Diagram shows circuit of the electronics of the silence -sensor unit. Fig. 2. Diagram of output con nections. 
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HELICAL ANTENNAS 

FOR TELEVISION 

The side -fire helical antenna is of 
the traveling -wave type. It is capa- 
ble of delivering a gain over a di- 
pole of up to 30 and maintaining 
a pattern circularity within -!-1.5 
db, yet it offers simplicity of design 
and construction. It has the capa- 
bility of operating over a wide range 
of frequencies from low- channel 
VHF through the 2000 -mc micro- 
wave range, making it ideally suited 
for television transmission. In addi- 
tion to these features, it has the 
capability of producing a certain de- 
gree of azimuth directivity and of 
shaping the vertical beam to dis- 
tribute the RF energy effectively 
over a desired service area. 

One Section 
The antenna consists of a metal 

cylinder or mast mounted in a ver- 
tical position. Two helices having 
equal but opposite pitch are wound 
around the mast in opposite direc- 
tions from a center feed point. The 
helices are supported from the mast 
by low -loss insulators. 

The input signal may be fed 
through a coaxial transmission line 
extending inside the mast to the 
feed point, or the mast may be used 
as the outer conductor of a coaxial 
transmission line, with the feed 
point probe -coupled to the inner 
conductor. The feed system extend- 
ing through the mast to the helix is 
isolated from the mast by a low - 
loss insulator bushing. The mast 
serves as the supporting structure of 
the antenna. Fig. 1 illustrates the 
general configuration of the side - 
fire helical antenna. 

Traveling -Wave Principle 

The traveling -wave antenna is a 
non- resonant type that is capable of 
exciting a large aperture from a 

20 

by William F. Paige, Syracuse, 

N. Y. -A detailed description 

of one of the important types of 

antennas for TV transmitting. 

single feed point. The aperture of a 
side -fire helical antenna is the linear 
length of the mast measured to the 
ends of the helix. As the wave pro- 
gresses along the helix, it is highly 
attenuated because of radiation loss. 
Consequently, when the wave 
reaches the end of the helix only a 

small amount of energy remains, 
and the effect of reflections from 
the ends is negligible; therefore, the 
ends may be left open- circuited or 
short -circuited to the mast as re- 
quired in a specific case. 

The Helix 

The helix must be designed to 
meet dimensional requirements dic- 
tated by the operating frequency. 
The currents at like points in each 
turn of the helix must be in phase. 
Thus, as the current progresses from 
turn to turn, it is delayed an in- 
tegral number of cycles. This means 
that each turn must be an integral 
number of wavelengths in helical 
circumference as measured at the 
velocity of propagation along the 
helix. The most commonly used 
helical antenna utilizes two wave- 
lengths per turn and is designated 

... 

Fig. 1. Basic one- section helical antenna. 

as a second -order -mode antenna. 
Any order mode can, be used as 
long as the length of a turn is an 
exact multiple of a wavelength. 

The upper and lower helices are 
wound in opposite directions around 
the mast to cancel or minimize the 
vertically polarized radiation corn- 
ponents. This is also referred to as 
"cross polarization" and is a result 
of the helix pitch angle. The meas- 
ured gain of the antenna is reduced 
approximately 5% to obtain the 
horizontally polarized gain value. 

Current Distribution 
As the progressive wave travels 

from the feed point to the ends of 
the helices, there occurs an appre- 
ciable amount of radiation loss per 
turn. This loss is a function of the 
spacing of the helix from the mast. 
Assume an antenna with a fixed 
aperture length. If the spacing s /A, 

is made too small, the radiation loss 
per turn is also small; consequently, 
when the current arrives at the end 
of the helix there still remains a 
substantial amount of RF energy to 
be reflected back along the helix. 
This can cause severe horizontal 
pattern scalloping or "cloverleaf - 
ing." On the other hand, if the 
spacing s/A is made too large, the 
radiation loss per turn is large, and 
radiation takes place only around 
the feed point. This, in effect, re- 
duces the effective aperture. The 
total length of the helix is adjusted, 
commensurate with the loss per 
turn, so that resonance effects due 
to end reflections are avoided and 
yet an effective aperture is main- 
tained. The design center for this 
radiation loss is chosen as approxi- 
mately 4 db per turn, and the s/A 
spacing used to obtain this optimum 
value is .13. 

As previously mentioned, the 
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pitch of the helix introduces "cross 
polarization." Let us again assume 
a fixed aperture length. If the pitch 
is kept small to minimize "cross 
polarization," the length of the helix 
would be extremely long and re- 
quire many turns, thus reducing the 
effective aperture and beaming 
bandwith (the total frequency sepa- 
ration between the two points where 
the half -power beamwidth has in- 
creased 1 db). If the pitch is made 
large, the length of the helix is re- 
duced, cross polarization becomes 
excessive, and resonance effects due 
to end reflections become promi- 
nent. A pitch of .5 wavelength op- 
timizes the antenna performance. A 
decrease in pitch on the last two 
turns of helix permits the use of six 
full turns of helix within 21/2 wave- 
lengths of mast height. 

The Mast 
The mast dimensions are deter- 

mined by the electrical parameters 
of the antenna. The diameter of the 
mast is easily calculated from the 
following: 

C 
D = --25 

77 

where, 
D = diameter of mast 
S = helix spacing from mast 
C =/L -P- 

where, 
L = length of one turn of helix 
P = pitch of the helix 

(see diagram above) 

The length of the mast is 5 wave- 
lengths, 21/2 wavelengths from the 
feed point to either end. If a high 
gain is desired, these sections are 
stacked one upon the other, and the 
gain of one section is multiplied by 
the number of sections. If more 
than one section is required, a series 
feed system is used in which the 
distance between feeds must be an 
integral number of wavelengths to 
yield in -phase currents. 

Insulators 
If an insulator is inserted at a 

point along the progressive wave, a 
reflection occurs at this point, and 
a standing wave appears on the 
helix. The magnitude of this reflec- 
tion is dependent upon the dielec- 
tric constant of the material. It is 

desirable to use an insulator ma- 
terial with a low dielectric constant 
and yet one that is mechanically 
strong and durable under adverse 
weather conditions. Teflon® meets 
these requirements and is the most 
commonly used material for the sup- 
porting insulators. 

The location of the insulators is 
another important consideration. 
The traveling wave along the helix 
repeats its phase every full wave; 
consequently, if the insulators are 
placed at half -wave intervals, the 
reflections will be in phase and add 
in magnitude. Therefore, insulators 
are placed at quarter -wave intervals 
or any odd multiple of quarter- 
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waves to place the reflections in op- 
posing phase. Three -quarter -wave 
spacing is used on the second-order- 
mode antenna to insure good me- 
chanical support for the helix. 

Impedance 
The radiating helix may to con- 

sidered as a transmission line which 
uses the mast to form a sing e con- 
ductor over a ground plane. The 
characteristic impedance of such a 
line, with the spacing employed, is 
approximately 100 ohms. This im- 
pedance can be varied somewhat by 
tapering the spacing of the turns 
near the feed point. Since the helix 
behaves as a lossy transmission line, 
the impedance bandwidth is vide. 

This low feed -point impedance 
and consequent low RF voltage 
make the helical antenna de, ign in- 
herently immune to moderate icing 
conditions. On the other hand, this 
antenna is readily adaptable to de- 
icing by merely passing a high AC 
current through the helix, thus elim- 
inating the necessity for additional 
heating elements. 

Directionalizing 
The antenna is adaptable to a 

certain degree of directivity by plac- 
ing radial stubs of the order of .10 
wavelength long on the helix -for 
maximum effect, usually on he first 
three turns of helix from the feed. 

The helical antenna can be used 
for suppressing the radiated signal 
in a specified direction to a maxi- 
mum of about -10 db. Fig. 2 
shows a typical directional pattern. 
For installations requiring a highly 
directive pattern to provide better 

HORIZONTALLY POLARIZEC 

FIELD PATTERN 

I 

VERTICALLY POLAR ZI:D 

FIELD PATTERN 

.41111 A 
-_.-,.2111/AIINI - 11111111YiNIPIAC- 

0 20 40 60 80 

0 

100 120 140 160 l80 

VERTICAL ANGLE 

Fig. 2. Typical horizontal pattern of a directional antenna. Fig. 3. Typical vertical pattern of single -bay helical antenna. 
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Fig. 4. A four -bay UHF helical antenna. 

and more efficient coverage of pop- 
ulated areas, other types of anten- 
nas more suited for the purpose are 
available. 

Summary 
It can be seen that the combina- 

tion of mast size, helix pitch, helix - 
to -mast spacing, and number of 
turns must be chosen to utilize the 
aperture most effectively and at the 
same time to provide adequate 
bandwidth. It has been determined 
that for a second -order mode an- 
tenna six turns for each of the 
helices, a pitch of .5 wavelength, 
helix spacing of .13 wavelength, 
and a helix diameter of about .01 
wavelength will result in a band- 
width of approximately 5 %. This 
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6,000 

w 5,000 
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4,000 

bandwidth is adequate for all high - 
channel VHF and all UHF chan- 
nels. 

A typical vertical field pattern 
(Fig. 3) has a half -power beam - 
width of 12 °, very low side -lobe 
level, and a low vertically polarized 
field magnitude to produce a gain 
of 5 over a dipole. The horizontal 
field pattern is circular within ±-1.5 
db. 
High Gain - Second Order Mode 

Up to this point, a one -section 
helical antenna has been discussed 
to explain the basic construction 
and operation of the type. Today's 
television market is leaning more 
and more toward high -gain anten- 
nas for adequate coverage of prin- 
cipal cities several miles from the 
antenna site while still contouring 
the vertical pattern to provide the 
desired close -in coverage. With the 
helical antenna, this is accomplished 
by stacking sections one upon the 
other to obtain the desired gain. 
Close -in coverage is obtained by 
proper phasing and current distribu- 
tion between the sections that con- 
stitute the array. 
Stacking of Sections 

As previously stated, one section 
produces a gain of 5 over a half - 
wave dipole; therefore, a series 
multisection array produces a max- 
imum gain of 5 times the number 
of stacked sections. 
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Fig. 5. Curve showing optimum angle of tilt for maximum range. 
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The average UHF station re- 
quires an antenna gain of 25. Since 
close -in coverage requiring null fill - 
in is a necessity for most installa- 
tions, a six -section array is neces- 
sary to compensate for gain reduc- 
tion resulting from null fill -in and 
electrical beam tilt. (Beam -tilt and 
null -fill -in requirements depend 
largely on the height of the antenna 
above average terrain and on local 
terrain conditions.) Fig. 4 shows a 
four -section UHF helical antenna. 
VHF stations usually require two 
or three sections. 

Beam Tilt 
As the gain of a standard antenna 

is increased, the vertical beamwidth 
is proportionately narrowed. Be- 
cause of earth curvature, and pos- 
sibly local terrain conditions, part 
of the main beam energy will tend 
to miss the horizon and go off into 
space. For maximum effective 
range, the main beam should be 
tilted downward to or slightly below 
the horizon (Fig. 5). 

Beam -tilting may be achieved 
easily with the UHF helical antenna 
by introducing a progressive phase 
shift between successive sections. 
This can be accomplished by em- 
ploying swivel flanges and mechan- 
ically rotating each section with re- 
spect to its adjacent section. Beam 
tilts up to 1° are possible without 
appreciable pattern distortion or 
loss of gain. Beam -tilting the VHF 
helical antenna is achieved by in- 
troducing phase shift between suc- 
cessive sections by varying the 
lengths of the feed lines to the 
sections. 

Null Fill -in 

In the design of any antenna 
array there are nulls that appear at 
calculable angles below and above 
the antenna's radiation center. The 
first null is generally the one most 
likely to fall in populated areas 
close to the transmitter site, as illus- 
trated in Fig. 6 which shows a cross 
section of the vertical beam and the 
associated nulls and side -lobes. 

The first null of a standard hel- 
ical antenna averages 20 db or more 
below the main -beam peak. If addi- 
tional null fill -in is required, it may 
be obtained by proper power divi- 
sion between the antenna sections 
composing the array. For the UHF 

(Please turn to page 58) 
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MAINTENANCE OF REEL -TO- 

REEL TAPE TRANSPORTS 

Most broadcast operators aren't 
mechanical engineers, but there are 
a few mechanical devices which 
they must understand and maintain. 
One of these is the familiar reel -to- 
reel tape transport. It is our pur- 
pose here to discuss the routine 
maintenance of these machines, and 
the troubles most often encountered. 

Maintenance should consist of 
cleaning, lubrication, and adjust- 
ment, in that order. If the machines 
are properly maintained, the amount 
of work required in each of these 
categories should diminish in the 
order given. Cleaning and lubrica- 
tion help prevent wear, and adjust- 
ments take up the slack when wear 
takes place. 

Cleaning 
Start by cleaning the pinch roller 

and drive capstan. These should be 
cleaned with ethyl alcohol or ordi- 
nary rubbing alcohol. Don't use 
carbon tetrachloride on rubber 
parts, since it will cause the rubber 
to harden or crack. Clean the tape 
guides to remove all caked oxide, 
which can be a source of fluttér or 
faulty tape travel. On machines 
using band -type brakes, remove all 
traces of oil from the drum on 
which the bands ride. Whatever 
type of brakes is used, all oil must 
be removed from the braking sur- 
faces. If felt or fiber parts show 
signs of oil, they should be replaced. 
Where replacements are not imme- 
diately available, a temporary im- 
provement may be had by putting 
the felt between two blocks of wood 
with blotters on each side and then 
clamping them firmly in a vice. It 
may also help to roughen the con- 
tact surface with coarse sandpaper. 
This is especially helpful where the 
surface is matted with dust and oil. 

Clean drive rollers in the same 
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by Larry J. Gardner, Chief Engineer, 

WCKY, Cincinnati, Ohio -Some tips on 

how to keep your taped programs rolling. 

manner as the pinch roller, with 
alcohol. Be sure to remove all traces 
of oil. If the surface is badly glazed, 
it can be reconditioned by using 
"roller deglazing solution" which 
may be obtained from printing - 
supply houses. Rubbing with very 
fine sandpaper or crocus cloth may 
also help. Don't use an abrasive on 
rollers in the capstan drive chain, 
however, since this could cause 
speed variations. 

A point on disassembly is in 
order here. When taking apart the 
bearings on the flywheel or motors, 
notice the amount of back -and- 
forth play in the shafts, so that the 
same amount may be had upon re- 
assembly. Also, since many of these 
bearings are of the single -ball vari- 
ety, be sure the ball doesn't roll 
into a dark corner of the bench and 
become a spare part! On machines 
with direct drive (i.e., no belts or 
idlers between the motor and cap- 
stan), it helps to rotate the motor 
a quarter -turn when it is reinstalled. 
This helps equalize wear on the 
sides of the top bearing and pro- 
longs motor life. Often this method 
may be used to restore life to a 
dragging motor. 

If the machine has become very 
dusty or oily, practically any part 
may be cleaned with soap and 
water. Use a small paint brush 
soaked in a strong soap solution to 
wipe away residue from wiring, 
fans, pulleys, and electrical parts. 
The water won't hurt the parts if 
the machine is allowed to dry com- 
pletely before applying power. Let 
it air -dry for 48 hours or more. A 
heat lamp will speed the process. 
While you're laundering, don't for- 
get the front panel. 

Lubrication 
Lubrication is important, but 

should not be overdone. Most 
manufacturers recommend lubrica- 
tion every three months or 1,000 
hours of operation. Their instruc- 
tions are usually explicit and should 
be followed closely. In general, SAE 
20 oil is suitable unless the manu- 
facturer recommends otherwise. Ex- 
treme care should be observed to 
avoid over -oiling or spilling oil on 
drive surfaces. One of the best tools 
for lubrication is an ordinary hypo- 
dermic needle. Your doctor will 
probably let you have one of the 
disposable variety, which is ideal 
for this purpose. 

Machines vary widely as to the 
points which require lubrication. 
The capstan -drive motor is almost 
always provided with oiler holes 
which will accept the hypodermic. 
Five or six drops in each bearing 
is ample. The same applies to the 
flywheel, the takeup motor, and the 
feed motor. The pinch roller, drive 
idlers, rotary tape guides, and ten- 
sion arms should get only one or 
two drops of oil. Remove any ex- 
cess oil with alcohol. 

Adjustment 
If the machine has bee a thor- 

oughly cleaned and lubricated and 
is properly reassembled, it is quite 
likely that no adjustment will be 
necessary. Again, the ins :ruction 
book is your best guide. A spring 
balance reading 0 -16 ounces is very 
helpful in setting feed and take -up 
tension. Connect the balance to a 
length of twine, and wrap the twine 
around the hub of a 7" reel, as 
shown in Fig. 1. If the reel used 

TABLE I. Typical Reel Toques 
MODE TAKEUP 

Fast Forward 5 - 7 oz -in 
Rewind 3/4 - PA oz -in 
Record /Play 2 - 3112 oz -in 

'EED 

3/a-;1/aoz-in 
5 - 7 oz-in 

53/4 - ti3/4 oz-in 
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7" REEL WITH 2" HUB 

TWINE 

SPRING BALANCE 

Fig. 1. Spring balance enables operator to measure the torque at the reel hub. 

has a 2" hub, the balance will read 
directly in ounce -inches. The proper 
torque readings are often given in 
this form (see Table 1). Three - 
motor machines use resistors in 
series with the take -up and feed 
motors to set the tension in each 
mode. It should be necessary to 
change the settings of these resistors 
only if a part has been changed. 

Single -motor transports pose ad- 
ditional problems, and the adjust- 
ment procedure is a bit more com- 
plicated. The take -up and feed ten- 
sion is varied by changing the ten- 
sion on felt clutches. Some ma- 
chines use a split knob which has 
a locking screw and is threaded on 
the rear of the reel shaft. These are 
adjusted by loosening the locking 
screw and turning the knob clock- 
wise to increase the tension, or 
counter -clockwise to reduce it. This 
adjustment should be made in 
eighth -turn increments, since it is 

quite critical. Once the proper set- 
ting has been found, tighten the 
locking screw securely. Other ma- 
chines use a folded leaf spring 
which sets the tension. If this spring 
has been bent, the best thing to do 
is replace it. It may be bent slightly 
to secure the correct pressure, but 
draw its outline on paper before 
you change it, so it may be re- 
turned to its original shape if the 
trouble is elsewhere. 

The pinch -roller tension should 
be set so it is tight enough to pull 
the tape reliably, but not so tight 
that it slows down the motor. A 
good rule of thumb is to set it for 
an indentation of about 1/16" 
where the roller contacts the cap- 
stan, as shown in Fig. 2. If the roller 

24 

is worn, hardened, or has flat spots, 
it should be replaced. It is also im- 
portant to be sure the roller shaft 
is perfectly parallel with the cap- 
stan to prevent tape "skewing." 
This problem is most common on 
portable machines which have had 
rough treatment. 

Tape guides should be adjusted 
so that the tape rides directly across 
the center line of the head gaps. If 
it is necessary to adjust the guides, 
it will also be necessary to readjust 
the head alignment with a standard 
tape before using the machine. 

Defective Parts 
Fig. 3 shows a functional dia- 

gram of the control circuits of a 

typical transport mechanism. Most 
of the troubles encountered in 
these circuits can be traced to bad 

SAFETY SWITCH 
115V AC FROM cero 
ELECTRONICS 

TO RECORD 

AMPLIFIER 

1116' INDENTATION 

CAPSTAN 

PINCH ROUER 

Fig. 2. Pressure exerted by pinch rol- 
ler can be estimated from indentation. 

switches, dirty relay contacts, or a 

fault in the 110 -volt DC power 
supply. The selenium rectifiers used 
in some machines are frequent of- 
fenders. They may be replaced with 
silicon units with a rating of 400 
peak inverse volts and 500 ma 
forward current. Poor solenoid or 
relay operation can be caused by 
a bad rectifier, but these symptoms 
may also be caused by an electro- 
lytic filter capacitor which is open 
or has decreased in value. Check 
the rectifiers and the capacitors to 
be sure. If the rectifier turns out 
to be shorted, chances are the filter 
capacitors will also be shorted, since 
they don't work very well on AC. 

Motor troubles usually fall into 
three categories: (1) open windings, 
(2) shorted turns in the windings, 
and (3) worn or frozen bearings. 
If you suspect a bad motor, take 
it apart carefully, noting the proper 
position of each part, and inspect 
it. Look for broken wires or burned 

Please turn to page 62 

11OV DC 
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Fig. 3. Block diagram shows the control circuits of a typical reel -to -reel tape deck. 
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The CATV Cable 
that GUARANTEES 

iLL-SPECTRUM CAPABILITY 

"CelI -0 -Air" 
expanded 

polyethylene 
dielectric 

"Solid -D" 
solid 

polyethylene 
dielectric 

CHOOSE SUPERIOR CELL- O -AIP@ COAX FOR AERIAL PLANT 

Guaranteed Maximum Attenuation db/100' at 68' F 

Ch. 2 Ch. 6 108 mc. Ch. 7 Ch. 13 

4920 0.75 0.93 1.08 1.41 1.57 
4930 0.58 0.68 0.80 1.07 1.20 

CHOOSE SUPER1OR0 SOLID -0 COAX FOR BURIED PLANT 

Guaranteed Maximum Attenuation db /100' at 68` F 

Ch. 2 Ch. 6 108 me. Ch. 7 Ch. 13 

6020 0.74 0.91 1.05 1.38 1.55 

6030 0.56 0.67 0.79 1.05 1.19 

Every Reel Sweep- Tested 
Over Its Full Length 

October, 1965 

SUPERIOR 
Q C 

'&01]DD 
with "Coppergard" 

Superior Coaxial Cable with Coppergard guaran- 
tees no attenuation discontinuity over the continu- 
ous range - through 219 MCS and beyond! This 
means you can use all the frequencies available to 
you. Unlike ordinary cables, which offer only the 
television band, Superior Coax was specifically 
designed for CATV to provide for full utiliz wtion 
of the frequency range in aerial and buried plant. 
When you buy cable, insist on the brand that :rives 
full -spectrum capability at no extra cost. Install 
Superior Coaxial Cable with "Coppergard," the 
cable your system will never outgrow. 

For detailed information and prices, ur,-ite 

supEr:oI CABLE 
SUPERIOR CABLE CORPORATION HICKORY, NORTH C "lROLINA 

Circle Item 11 on Tech Data Card 
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If you think the RCA BK -6B 

is a great lavalier mike... 

TRY THE NEW BK12A FOR SIZE! 
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1/3 smaller 

Only 1/3 the weight 

Extra rugged 

Improved performance 

Only $900k more 

Extreme" d light weight. Oily 11/2" long, 3/4 ounce. 

Ru ned to withstand rough handling. 

tonal pickup. 

"' . requency response. 60 to 18,000 cps. Excellent speech balance 
when talking "off mike." 
Readily serviceable. Easily installed replacement cartridge makes factory 
repair unnecessary. 

Comes complete with clip -type lanyard, tie -clip holder and cable clip. 

FOR COMPLETE SPECIFICATIONS, see your authorized RCA Microphone Dis- 
tributor. Or write to RCA Commercial Engineering, Department J 115MC,, 
Harrison, N.J. *$95.00 optional distributor resale price. 

RCA ELECTRONIC COMPONENTS AND DEVICES 

The Most Trusted Name in Electronics 

Film Chains 
Continued from page 14 

Picture adjustments can be facili- 
tated by using the Television Test 
Film (Code TV 16) which contains 
geometric patterns designed to test 
the following qualities: alignment 
and resolution; low- frequency re- 
sponse; medium- frequency response; 
storage characteristic; gray scale; 
brightness control. The Travel - 
Ghost Test Film (Code TG 16) is 

used to adjust the shutter for syn- 
chronism with the pull -down mecha- 
nism to minimize travel ghost, and 
the Steadiness Test Film (Code 
ST16) permits checking unsteadi- 
ness in the transmitted frame. 

Magnetic Sound 
Magnetic sound heads are serv- 

iced the same as heads on a con- 
ventional audio tape recorder -by 
cleaning with "Q- tips" dipped in 
alcohol and by alignment with a 
standard multifrequency magnetic 
test film. 

Slide Projector 
Much of the advice given already 

concerning the film projector also 
applies to the slide projector (Fig. 
6) -the mechanism must be kept 
clean and oiled, cable connections 
should be checked for tightness, 
and clean spare lamps must be 
available immediately. 

At most stations, the slide pro- 
jector is used on the air more than 
any other program source. Hence 
it's seldom available for preventive 
maintenance except when the sta- 
tion is off the air, and it must be 
given daily care. 
Power Supplies and Monitors 

The maintenance of power sup- 
plies and monitors associated with 
film chains is usually performed 
along with maintenance of all the 

Fig. 6. Slide projector with cover off 
to show slide holders, lens, and gate. 
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Hi Mg" 
CLAMPING/EQUALIZING 

VIDEO AMPLIFIER 
Model TSAI Clamping /Equalizing Video Amplifier is 

all solid state, designed to process signals from micro- 

wave, mobile gear, master control, or feed corrected signals 

to the input terminals of a television transmitter. It has 

a self- contained regulated power supply. 

Controls are provided for sync stretching or com- 

pressing, white stretching and white clipping. The 

equalizer will equalize approximately 500 feet of cable. 

As in all International Nuclear solid state equipment, high 

stability is achieved with minimum maintenance. 

The TSA1 Clamping Amplifier employs clamps to 

remove low frequency deficiencies. The clamping tech- 

nique, however, is different. Tip clamping is employed 

which does not disturb burst and other chrominance infor- 

mation in or about blanking or back porch levels. This 

makes the TSA1 particularly adaptable for color trans- 

mission. 

INTERNATIONAL 

NUCLEAR CORP. 

October, 1965 

MODEL TSA1 CLAMPING /EQUALIZING VIDEO AMPLIFIER 

...$850° o each . . . f.o.b. 

Nashville, Tennessee 

Write for complete information and specifications Dept. T -1 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Avenue 

Circle Item 13 on Tech Data Card 

Nashville, Tenney ;ee 
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ALTEC'S new studio equipment makes the beauty 

of these custom consoles more than skin deep! 

CUSTOM CONSOLE DESIGNED AND BUILT BY COMMERCIAL ELECTRONICS, INC., INDIANAPOLIS, INDIANA 

Though they're located many miles 
apart, one in Michigan and one in Indi- 
ana, these beautiful new custom control 
consoles have one thing in common - 
Altec's most recent studio products. 

For example, one console utilizes 43 
Altec 9470A solid -state plug -in ampli- 
fiers, the other 14! The reason for 
choosing this advanced, all- silicon 
amplifier is immediately apparent from 
the description below. Other Altec corn- 

CUSTOM CONSOLE DESIGNED AND BUILT BY 

CLEVELAND RECORDING COMPANY, CLEVELAND, OHIO 

ponents in these sophisticated consoles include 9550A solid -state power sup- 
plies, 9061A program equalizers, and the advanced straight -line attenuators. 

These are just a few of the many new products with unique advantages 
available for your custom console from the world's largest manufacturer of 
sound equipment exclusively. Before you build your "dream console;' be sure 
to take a look at the latest and the best -from Altec! 

NEW ALTEC 9470A AMPLIFIER 

This unit can serve as 

preamp, line, booster 
or program ampli- 
fier with no internal 
changes. All- silicon 
transistor circuitry de- 

livers 0.5 watt; Fre- 
quency response, 
20- 20,000 cps ±0.5 
db; THD, less than 
1 %, 20- 20,000 cps @ +27 dbm; Noise level 
(unweighted, 10- 25,000 -cps bandpass), equiva- 
lent input noise, -127 dbm (input untermi- 
nated); Overload recovery, 5µs for 100% 
overload. 

NEW ALTEC 9550A POWER SUPPLY 

This all- solid -state 
unit can power up 
to fifteen 9470A 
amplifiers at full out- 
put! External sensing 
circuit ensures con- 
stant output voltage 
regardless of line -volt- 
age fluctuations. Under full 2 -amp load, output 
ripple and noise is only 2000 RMS. 

NEW ALTEC 9061A PROGRAM EQUALIZER 

This passive unit pro- 
vides continuously 
variable equalization 
at selectable frequen- 
cies: up to 12 -db boost 
at 40 or 100 cps and 
10 kc. Straight -line 
controls, ready for 
plug -in mounting. 
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NEW ALTEC STRAIGHT -LINE ATTENUATORS 

Extremely low - 
noise attenuators 
feature gold -tipped 
bifurcated sliding 
contact brushes. 
Sliding bearings 
are made of fric- 
tion -free Delrin and slide 
on polished chrome -plated 
shaft. Available in slide 
wire and step type models. 

ALTEC PUTS NEW THINKING FOR BETTER 

PERFORMANCE IN ALL ITS STUDIO AND 

AUDIO CONTROLS PRODUCTS! 

The equipment here is but a small frac- 
tion of the advanced Altec audio products 
you can use to build a better console. 
Other off - the -shelf audio control items 
include graphic and microphone equal- 
izers, filters, precision networks, match- 
ing pads, rotary attenuators, precision 
rotary switches, dynamic and condenser 
microphones, monitor speakers plus sev- 
eral new products on the way! 

FOR THE NAME of your nearest Profes- 
sional Altec Distributor plus our latest 
catalog of studio and audio control com- 
ponents, write dept. BE -10. 

2196,1 

Circle Item 14 on Tech Data Card 

ALTEC LANSING 
A Division of 

Ling Altec, Inc. 

ANAHEIM, CALIF. 

Fig. 7. Technician checks output volt- 
ages of power supplies mounted in rack. 

station's other power supplies and 
monitors. 

Power supplies are usually 
checked by reading output voltages 
(Fig. 7) and comparing them with 
standard values. Improper voltages 
are usually traced to weak or de- 
fective tubes, sometimes faulty filter 
capacitors. A scope is useful to 
check output hum level, to make 
sure filtering is adequate. 

Monitor troubleshooting usually 
consists of checking tubes, perhaps 
monthly, and regularly checking 
resolution and linearity (Fig. 8). 

Fig. 8. Film -chain moritors must be 
checked regularly for picture quality. 

these checks are made by feeding 
a monoscope test pattern to the sta- 
tion master monitor and to all other 
monitors; the pattern on each moni- 
tor is then compared to that on the 
master. The master is first cali- 
brated with a grating generator. 
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Belden wired broadcasting console 
logs over 11,000 trouble -free hours 

O 0 0 0 0 )°°°°° 
O 0 0 0 0 ( )°°°°° 
O 0 0 0 0 e 

\ 0 0 0 0 C 
-) 0 0 0 0 

0 0 0 
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At radio station KDWB, St. Paul, Minnesota, where the 
disc jockeys are their own engineer and production man, 
a compact, highly reliable, and flexible broadcasting con- 
sole was required. For flexibility, a custom console was 
designed to the critical specifications of the station's chief 
engineer. 
To assure highest operating reliability and facilitate the 
console's compactness, Belden Beldfoil* shielded broad- 
cast audio cable was used throughout the unit. Beldfoil is 
"the total shield." For extremely sensitive circuit applica- 

tions, it is superior to all other types of shie' ding for 
guarding against crosstalk and spurious signal i npulses. 
Beldfoil also reduces cable diameters up to 65 s ,% . . . 

increases electrical integrity ... and provides FE ster and 
easier shield termination. 
Belden manufactures the most complete line of wire and 
cable for all radio and TV broadcasting, recording studio, 
remote control circuit, and similar applications. Ask your 
Belden sales representative for complete information or 
write for Catalog 865. Be /den Trademark --keç U.S. Pat. OM 

In the studio, the disc jockey is in complete control. 
Looking over the installation are (left to right) Dick 
Halvorsen, Chief Engineer, KDWB; Sam Bridges 
of Electronic Design Company, console designers 
and builders; and Steve Gabor, Belden territory 
salesman. The disc jockey is Don DuChene. 

Better Built- Better Buy- 

BELDEN MANUFACTURING COMPANY 
Belden 

ron INDUST.. 
SINCE 1.02- CHICAGO 

power supply cords cord sets and portable cordage magnet wire lead wire 

October, 1965 

The compact KDWB console is a sol d state unit 
having complete broadcasting features and standby 
power. It provides mixing facilities or fourteen 
inputs including five cartridge tape mat hines, three 
turntables, microphone, news effect!, tape ma- 
chine, auxiliary, news room, and disc Jcckey studio. 

8.8.5 

P.O. Box 5070 -A Chicago, Illinois: 60680 
automotive wire and cable aircraft wires v elding cable 

Circle Item 15 on Tech Data Card 
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Oscilloscope 
(Continued from page 16) 

(A) Line -rate sawtooth for transmitter 
linearity and level checks 

(B) Line -rate display of multiburst sig- 
nal (monitor vert. gain reduced) 

(C) Field -rate composite -sweep display (D) Expanded horizontal blanking 

Fig. 2. Typical displays obtained on the RF waveform monitor from TV transmitter. 

proximately 3 times more vertical 
gain will be required to fill the 
graticule.) If critical phase or fre- 
quency responses are being taken, 
some thought must be given to the 
transmitter sideband characteristic 

at the probe pick -up point. If neces- 
sary, an RF VSB filter must be add- 
ed to the tuned -circuit arrange- 
ments. Some typical displays are 
shown in Fig. 2. 

To check the phasing of paral- 

leled transmitters, an identical 
adapter for the X -side of the scope 
must be made, and also tuned to 
the carrier frequency. If the CRT 
and plug -in connections are sym- 
metrical for X and Y deflections, 
and if equal lengths of cable feed 
RF from exactly equivalent points 
in both transmitters, a Lissajous fig- 
ure will result in which a phase 
error of 5° or so can easily be seen. 

Conclusion 
A simple plug -in unit for an os- 

cilloscope which is commonly avail- 
able in TV stations makes a useful 
RF envelope monitor capable of 
direct power measurements and 
"DSB- detector" type waveform dis- 
plays without the disadvantages of 
real detectors. Additional uses can 
be made for phasing paralleled 
transmitters, and with the addition 
of suitable RF filtering, a VSB- 
type display could be obtained. 

The prototype unit was con- 
structed at CFCF -TV, Montreal, 
and the author wishes to thank 
Messrs. Berube and Laporte of that 
station for their work on the design 
and construction of the unit. 

IMPEDANCE BRIDGES FOR BROADCAST ANTENNA SYSTEMS 
MODEL CPB-1 

For permanent installa- 
tion in the common 
point of a directional 
antenna system. 

Frequency Range - 
500 - 1650 KC. 

Power Rating - 
CPB-1 5KW - 100% Amp. Mod. Continuous. 
CPB -1A 50KW -100% Amp. Mod. Continuous. 

Accuracy- Resistance ±2% ±1 OHM. 
Reactance ±5% ±1 OHM. 

Measures common point resistance and reac- 
tance while operating at full or reduced power. 

Permits minor adjustments of the common point 
resistance control thus allowing the operator to 
maintain radiated power at the full license value 
at all times. 

PRICE - CPB -1: $395.00, CPB -1 A: $475.00. 

MODEL OIB-1 

Portable instrument for 
measuring "in circuit" 
impedance of network 
inputs, transmission line 
terminals and common 
point of directional an- 
tennas. 

Frequency Range - 500 KC to 5 MC. 
Power Rating - 5 KW VSWR - 3. 

Accuracy - Resistance ±5% ±1 OHM. 
Reactance ±5% ±1 OHM. 

Measures operating resistance and reactance 
while operating under power. 

Can be used with signal generator and receiver 
as a normal bridge. 

No signal generator or receiver required for 
measurements under power. 

PRICE - $475.00. 

DELTA ELECTRONICS 
PHONE 836 -3133 4206 WHEELER AVENUE 

ALEXANDRIA, VIRGINIA 

Circle Item 16 on Tech Data Card 
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WFIL-TV 

WNBF-TV 

r\ 

WFBG-TV 

KFRE-TV 

G -E 4 -V's "color" 94 programs a week 

General Electric 4 -V color film cameras are now at work 
for five Triangle stations...providing color for 94 pro- 
grams a week. 

Since late 1963, Triangle has demonstrated its leadership 
in local color film origination by installing G -E 4 -V sys- 
tems at WFIL -TV, Philadelphia; WNBF -TV, Binghamton, 
N.Y.; WFBG -TV, Altoona, Pa., and KFRE -TV, Fresno, Calif. 

Recently, Triangle decided to install a 4 -V at WLYH -TV, 
Lancaster -Lebanon, Pa. Because of the reliable and 
highly satisfactory performance of the other four G -E 
units, Triangle ordered its fifth G -E 4- V...even though 
there is now a competitive 4 -V unit on the market. 

Circle Item 17 an Tech Data Card 

October, 1965 

WLYHI='V 

o «.P% 114S 

for Triangle 

This is the kind of customer acceptance that will put more 
than 100 G -E 4 -V's on the air by autumn. No other manu- 
facturer can even approach this record of field- proven 
performance and market approval. For details on tele- 
vision's most -accepted 4-V color film camera-`he G -E 
PE -24- contact your G -E Broadcast Equipment Repre- 
sentative, or: General Electric Company, Visual Commu- 
nications Products, #7 -315, Electronics Park, Syracuse, 
N.Y. 13201 (Phone AC 315, 456 -2105). GE -17 

Visual Communications Products 

GENERAL ELECTRIC 
Electronics Park, Syracuse, New York 
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NOW ...THE IDEAL 
COAXIAL PATCH FIELD 

for TV STATIONS 
consists of: 

COTERM 

Normal thru coaxial cir- 
cuits without use of 
patchcords. 

Source automatically ter- 
minated in proper impe- 
dance when load side is 
patched. 

Permits testing of active 
circuit without interrup- 
tion of signal. 

Extremely high density 
(22 jacks on 19" x 13/4" 
panel). 

C01A2 has all features 
of COTERM except self - 
termination of source 
when load side is patched. 
Accepts same patchcord 
as COTERM. 

Unique snap locking fea- 
ture permits easy inser- 
tion and removal even in 
extremely high density 
patch fields. 
Easy to install using 
standard tools and avail- 
able for wide range of 
coaxial cables. 

We stock a complete line 
of panels and related accessories. 

COOKE 
Engineering Company 

735 N. Saint Asaph Street, Alexandria, Va. 

TWX 703 -931.4200 Telephone: 703.548 -3889 

Circle Item 18 on Tech Data Card 

Building 
Block Concept 
on automatic 
broadcasting 

from 

Send for FREE 35 -pg. booklet "Plan- 
ning for Automated Broadcasting." 
Or call collect today 309 -829 -1228. 

AUTOMATIC 

1107 E. Croxton Ave. 
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C TAPE CONTROL 

Bloomington, Ill. 

Circle Item 19 on Tech Data Card 

Channel Two 
(Continued from page 18) 

TOWER 

LOUNGE 
FILM 
LAB 

I LOCKER AND J 

DRESSING ROOMS 

-1 L I 

ICROWAVI 

FILM 

CONTROL 

ROOM 

OFFICE 

RECEIVER 

TAPED 

PROP SHOP 

OVERHEAD 

DOOR 

OVERHEAD 

DOOR 
OVERHEAD 

DOOR 

PATIO 

The layout of the WTWO building was engineered to provide efficiency, room for 
expansion, and provision for later construction. 

property shop, and -through a hall 
and sound lock -to the announce 
booth and studio. 

The studio measures 40' x 60'. 
Its ceiling is 24' high and is acous- 
tically treated. A permanently 
mounted grid is provided for the 
lighting, which is switch controlled; 
no dimmers will be used initially. 
Two large doors permit bringing 
props as large as an automobile 
into the studio. Large windows give 
a view of the studio from the build- 
ing lobby and the conference room. 
A stairway leads down from the 
studio to a 2000 -square -foot storage 
cellar. 

A small door in the side of the 
main studio leads outside to the 
"patio studio," a concrete -paved 
area adjacent to the front of the 
building. The studio cameras can be 
dollied to the door for pickups of 
programs with an outdoor back- 
drop. 

The prop shop is similar in con- 
struction to the main studio. Thus, 
as the station grows, it has a second 

you lost your turn by miss- 

ing our ad in the September 
issue. Go back and look at 

page 26 for NEW REMOTE 
CONTROL from BIONIC IN- 
STRUMENTS, INC, 

Circle Item 20 on Tech Data Card 

studio already available. Space to 
build a new prop shop is available 
in the parking area behind the 
building. 

An electronics shop just off the 
transmitter room will be available 
to the engineering department. This 
shop will be completely shielded 
with copper screen to keep out the 
strong RF field that would be pres- 
ent otherwise. 

In the office area, most offices 
are 16' x 16' or 16' x 20' to pro- 
vide space for more desks as the 
station grows. The accountant's of- 
fice has a built -in vault, and doors 
link such departments as traffic 
with continuity and film with news. 
The hall was made wide enough 
that two people can walk side by 
side in it. Dressing rooms are pro- 
vided with enough space to hang 
clothes neatly, and a closet just off 
the lobby is provided for the con- 
venience of visitors. 

No TV station would be com- 
plete without a darkroom, and 
WTWO is no exception. Film de- 
veloping is done across the hall 
from the film- editing room. The 
darkroom is complete with a small 
machine for processing 16 -mm 
movie film. 

No place of business is complete 
without an employee lounge, and 
WTWO has one, adjacent to the 
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DON'T WAIT FOR THE REVOLUTION 
TELEVISION PROGRAMMING -IT'S H 

It started about a year ago, when Sarkes 

Tarzian introduced an automatic pro - 

grammer for television. A few were 

skeptical. There were many questions, 

naturally, for nothing so sophisticated in 

television automation had ever before 

been attempted. 

Now, experience confirms it. 

Tarzian's APT -1000 is the most ver- 

satile television programming system in 

existence. In fact, performance of the 

APT has been so sensational, we invite 

you to try to stump it. We're confidant 

this solid state computer can handle any 

programming problem you have- better, 

faster, and smoother than you ever 

thought possible. Fact is, it has never 

been possible ... before. 

A special purpose computer, APT - 

1000 was designed solely for total and 

flawless television programming. It can't 

panic, prime time or any time. Easy 

operation develops an operator confi- 

dence that shows up in improved effi- 

ciency and quality of programming. 

Television programming now enters a 

S A R K E S 

new era ... for even while the com- 

plexity of operations continues to in- 

crease. a greater competence and sig- 

nificant cost reduction become possible 

with APT. 

If Automatic Programming for Tele- 

vision sounds phenomenal .. , ,ou should 

see it in action. All it takes is a call or 

letter. And ask, too, for delalls on Tar - 

zian's revolutionary new TASCOM, the 

digital computer which solves those 

costly and time- consuming traffic- avail- 

abilities- scheduling problems, 

T A R Z I A N 
BROADCAST EQUIPMENT DIVISION Y BLOOMINGTON, I N D I A N A 

Circle Item 21 on Tech Data Card 
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__ __ SLrGn96 .. ._.._ 

S -il Sludiil 9s 
QUALITY DESIGNED FOR BROADCASTERS AND SOUND STUDIOS 

Two speed tape transport with automatic sequence braking, 
choice of hyperbolic head configurations, hysteresis capstan 
drive and heavy duty reel drive motors, remote control jacks and 
101/2" reel capacity. Superbly smooth tape handling - interlocked 
"fool- proof" switching - fit for every studio. 

Rack mount ready from $585.45 

MATCHING SOLID STATE ELECTRONICS 

Record and playback amplifiers of modular design with 
interchangeable plug -in options, mixing controls, A -B 
monitoring, 600 OHM line output illuminated VU meters, 
exceed NAB standards. 

Rack mount ready 
Monaural RP 110-R2 $299.00 
Stereo RPI20 -R2 $399.00 

MADE BY SKILLED AMERICAN CRAFTSMEN AT 

kIng OF MINNEAPOLIS® , 
9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420 

CANADA: Alex L. Clark. Ltd., 3751 Bloo, St. W., Islington, Ontario 
Electro Tec Marketers, Ltd., 1624 W. Third Av.. Vancouver. British Col urn bla 

CENTRAL 8 SOUTH AMERICA:ManRep Corp., P.O. Bor 429 N.Mla,i Beach, Florida. U.S.A. 
OVERSEAS EXPORT: International Division Vik.:,g of Minneapolis. Inc.. 9600 Aldrich Av. S..Mlnneapolls. Mnn.. U.S.A 

Circle Item 22 on Tech Data Card 
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ViVIMBIM 

Video switching position. Lower knob 
below A -scope selects audio switch mode. 

rear door. It is separated from the 
hall by a sort of "picket fence" 
made up of narrow panels. 

To make all these rooms inhabit- 
able during hot, humid Indiana 
summers, an air -conditioning sys- 
tem with a capacity of 60 tons is 

needed. Cooled air is circulated to 
all areas of the building except the 
transmitter room. 

Conclusion 
Terre Haute's new TV outlet is 

now operating from a plant that 

WTWO's 1000' main transmitting tower 
is just outside transmitter -room door. 

represents more than a million dol- 
lars in buildings and equipment. 
For their investment, Illiana Tele- 
casting has a facility that should en- 
able its staff to go about its job 
efficiently and well. 

Our sincere thanks to Mr. Live - 
say, Operations Manager Bill Evans, 
and Chief Engineer Nile Hunt for 
helping us show you their new 
channel 2. 

STANCIL -HOFFMAN CORP. 
MINITAPE PROFESSIONAL BATTERY 
Operated Portable Recorder, Mono Stereo, 
Synchronous. 
MAGNETIC FILM RECORDERS, Single 
and Multi- Channel, 16, 17%, 35 MM. 
BROADCAST LOGGING Recorders, Slow 
Speed Single Channel to 32 Channels. 
HIGH SPEED TAPE DUPLICATORS for 
Full, Half and Two Track Stereo Duplica- 
tion. 

921 N. Highland Ave., Hollywood 38, Calif. 
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SPECIAL 

REMOTE CONTROL SECTION 

Remote Control Systems .... How They Work 

by Philip Whitney 

Consulting Author, Director of Engi- 

neering, R. F. Lewis, Jr. Radio Sta- 

tions, Winchester, Virginia -The most 

comprehensive explanation BE has 

ever put together on the basics 9f 

controlling the remote transmitter. 

Pioneer Remote Control UHF TV 

by Patrick S. Finnegan 

BE Consulting Author, Chief Engineer, 

WLBC AM -TV, WMUN FM, Muncie, 

Indiana - The story of the first 

commercial UHF -TV station to apply 

for remote control on a regular basis. 

October, 1965 35 
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Remote Control Systems .... How They Work 
by Philip Whitney 

Transmitter remote -control sys- 
tems are either wire -line or radio. 
The latter classification covers op- 
eration through a microwave link 
and, in some instances, control of 
an FM or AM station by another 
FM station. 

Wire -line systems can be either 
tone- or DC- operated. In tone -type 
systems, tuned circuits or resonant 
relays at the receiving end separate 
the various functions. Often, a sys- 
tem will embody both tones and 
DC, with the tone operations con- 
trolling transmitter functions and 
with meter readings returning 
as DC. 

The basic remote -control system 
needs to perform five basic func- 
tions: 
1. Turn the transmitter on and off 
2. Provide a "fail- safe" circuit that 

will remove the carrier if trou- 
ble develops 

3. Adjust the transmitter power 
control 

4. Return selected meter readings 

to the operating point and dis- 
play them, and 

5. Provide for frequency- and 
modulation- monitor operation 
either at the transmitter or at 
the control point. If monitoring 
is at the transmitter, readings 
must be brought back to the 
control point via the metering 
line; if at the studio, accurate 
linear RF amplifiers must be 
provided for monitor operation. 

Metering information may be 
brought back from the remote 
transmitter: 

1. On a subcarrier 
2. As a subcarrier 
3. As voltage- differentiated DC, or 
4. As signal voltages, either 60- 

cps or other tones, each repre- 
senting a different meter indi- 
cation. In some cases, the con- 
trol or the metering circuit uses 
a single conductor with earth - 
ground return; this system, 
however, is often subject to 
problems caused by stray 

ground currents and by chang- 
ing ground resistance. 

Every station has a different set 
of requirements and conditions. 
Some station chiefs want filament 
voltages monitored for optimum 
tube life. Others, with directional 
antenna systems, require multiple 
antenna -current and phase read- 
ings. As with any electronic equip- 
ment, the simpler a remote -control 
system can be, the better. Instead 
of solving problems, complicated 
equipment often adds to them. 

Wire -Line Systems 
The earliest wire -line broadcast 

remote controls were uncompli- 
cated DC systems (Fig. 1), pat- 
terned after telephone- company 
practices. In some, step -switches 
selected among many meter read- 
ings, and each reading was re- 
turned back through the line in se- 
quence. These step- switches could 
be operated by a telephone dial or 
a push button. 

As systems became more com- 

1A 
o- 

PROGRAM 
AUDIO 

DC 

CONTROL 
IN 

1B 

TELEPHONE PAIR 

AUDIO 
PROGRAM 

IN 

METERING o 
CIRCUIT 

TELEPHONE PAIR 

E 
AUDIO 
TO 

RANSMITTER O CONTROL to RELAY 1 

o-Z 
CONTROL o 
CIRCUIT 

1C 

CONSOLE 
BALANCED 

AUDIO 
OUTPUT 

DC 

CONTROL 
CIRCUIT° -1 

o 
CONTROL 

1__0 RELAY 2 

AUDIO 
TO 

TRANSMITTER 

o RELAY 1 

o RELAY 2 

TELEPHONE PAIR 
R3 

TRANSMITTER 
LIMITER 

BALANCED 
INPUT 

DC 
CONTROL 
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L 
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TELEPHONE LINE 
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Fig. 2. A control system using voltage -differential metering Fig. 3. Polarity -differential metering used in a remote system. 

plicated, added functions were ac- 
complished on the same two -wire 
line, using voltage differentials 
(Fig. 2). These functions operated 
in sequence from low- voltage 
through intermediate- to high -volt- 
age levels, or from about 15 volts 
to something in the area of 100 
volts. Many telephone companies 
required that potentials be kept be- 
low 70 volts; others allowed as high 
as 150 volts at specified milliam- 
peres of current. The lowest voltage 
pulled in the filament -control relay, 
the intermediate voltage operated 
the plate -voltage relay, and the 
highest voltage actuated the meter- 
ing stepper. Relays were made sen- 
sitive to various voltage levels by 
resistors in series with their coils. 
Today, this voltage -selectivity can 
be handled by zener diodes. 

Next came the polarity- differen- 
tial system (Fig. 3) using diodes 

connected forward and backward to 
allow current to flow through the 
proper relays. Two power supplies, 
one positive, the other negative, 
were part of the studio control 
equipment. Even newer DC systems 
control functions by current differ- 
ential (Fig. 4), time differential 
(pulses) (Fig. 5), and sequential 
relay -lockout devices in cleverly 
designed circuits. 

Modern control devices usually 
embody the best features of all the 
earlier systems. Most of today's DC 
systems combine more than one 
means of differentiation (Fig. 6), 
and a few use both DC and tones. 
One advantage to a dual system is 
that a DC "fail- safe" voltage can 
be maintained on the line along 
with the control tones. 

One simple remote -control sys- 
tem utilizes a time clock to switch 
on transmitter filaments at a pre- 

VOLTAGE 
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1K 

500Q 

5000 

Fig. 4. A method of using current -differential remote 
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determined hour. The control -point 
operator needs only to switch on 
the transmitter high voltage. More 
than once, this system has kept a 
late- arriving morning mart from 
ruining mercury-vapor rectifiers 
after a cold night. This basic sys- 
tem would return only four meter 
readings, on a DC line. They would 
be: 

1. Final plate voltage 
2. Final plate current 
3. Antenna or output inc ication, 

and 
4. Tower- lights indication. 

A geared -down motor, remotely 
actuated, would raise or lower 
transmitter power by adjustment 
either of final excitation or of plate 
or screen voltage, or occasionally 
by changing final loading. (It is 
possible to hold transmitter output 
power within a close tolerance 
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metering Fig. 5. Pulse- difference metering as used for remote readings. 
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automatically. An RF- output sam- 
pler feeds a bridge circuit where 
the resulting DC is compared with 
a standard voltage. A servo motor 
can maintain transmitter output to 
a closer tolerance than could an 
operator.) 

One of the earliest uses of tone 
methods (Fig. 7) was in the Ham - 
marlund "Fleet Control" tone sys- 
tem -Fig. 8 -which was later 
adapted to broadcast remote con- 
trol. It used a separate tone in the 
midrange audio spectrum to control 
each transmitter function. The 
Gates RCM -20 was similar to this. 
Both had stable oscillators at the 
control end, with tuned circuits, 
diodes, and relay- control tubes at 
the transmitter. Each relay closed 
as its specific tone was sent down 
the line. 

Another frequency -selective con- 
trol device (Fig. 9) was developed 
by Link. Still another company de- 
signed a control system around the 
tone -squelch they use in communi- 
cations receivers, with frequency - 
sensitive relays. This remote con- 
trol worked well in communications 

systems and in model- airplane con- 
trol, but has never been widely ac- 
cepted in broadcast work. 

Radio Systems 

Unfortunately, every transmitter 
location is not blessed with accessi- 
bility to telephone lines. This is true 
most often of FM transmitter sites 
on mountain tops. This made nec- 
essary the first remote -control sys- 
tem to operate through a micro- 
wave link. 

First development in this area 
occurred in 1950 when WRFL, a 

Virginia FM station, worked on an 
experimental basis with the FCC. 
The system they devised brought 
meter indications back as a sub - 
carrier on the main FM transmitter. 
With some modification, this sys- 
tem still functions today and is the 
basis for certain other commercial 
systems. 

In the WRFL installation, a 20- 
kc metering subcarrier, generated 
by a stable phase -shift oscillator, 
was amplitude -modulated by DC 
meter samples (Fig. 10). Metering 
samples were introduced into the 

modulator -tube grid circuit to buck 
the normal negative bias voltage. 
Both the samples range and the 
normal bias were chosen so that 
tube operation remained near the 
knee of the curve, making possible 
expanded scale readings. 

Plate -voltage sampling was by a 

simple divider (Fig. 11A) made 
from 4 -watt high -voltage resistors; 
plate current (Fig. 11B) was sam- 
pled across a resistor in the ground 
return of the final -amplifier cath- 
ode circuits. Tower lights were 
sampled by reversing a heavy fila- 
ment transformer -Fig. 11C-and 
rectifying and filtering the output. 
Transmitter output power was 
sensed (Fig. 11D) with a small 
"hairpin" in the transmitter "ba- 
zooka" output -coupling loop, which 
fed RF to a vacuum -tube rectifier. 
Because heater variations in vac- 
uum -tube rectifiers can distort ac- 
curate RF sample readings, modern 
manufacturers almost universally 
use solid -state diodes. 

Back at the WRFL control point, 
a simple tube amplifier (Fig. 12) 
with high -pass filter picked the sub- 
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carrier from an FM tuner's dis- 
criminator, before it reached the 
deemphasis circuit. A diode con- 
verted the amplitude -modulated 
superaudible tone into DC readings 
on a 500 -ua meter. The station 
monitor, a combination monitor for 

frequency and modulation, was 
placed in the studio and fed from 
a five -stage broadband TRF ampli- 
fier (Fig. 13). 

Systems have been designed 
which use a carrier -break dialing 
system on the carrier of the 900- 
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closed .1- second telephone dials, 
the carrier is broken in a short 
series of pulses which are nearly 
inaudible. The receiver "Codan" 
relay responds to these pulses, op- 
erating a stepper which is automat- 

ION 

TO LIGHTS 

1-50 
í00N 

FROM 
AL 

SUPPLY 

TO 

FILS 

l RMg 

N HI- VOLTAGE 
2WATT FILTER 

SIRTORS 

(A) 

XI 
I0K 10W 

220 

201RIO 

OSO/ 20 f 
IMO 

FILAMENT 
TRANSFORMER 

700 ION 

B 250G 

CAMP 

(Cl 

FILAMENT 
TRANSFORMER = 

(E) 

SAMPLE 

SAMPLE 

CO 9 
P Pn 

TRANSMITTER 
FINAL 
AMPLIFIER 
TUBER 

p RYE 61p E 

(B) 

COUPLING 
LOOP 

FROM 
TRANSMITTER 

IIICOAX TO ANT. 

COA% 

COUPLING IT NIB 

HAIRPIN WELL 

TO F NAL 
INSULATED 

COUPLING 

SOW 

RESISTOR 

IN36 

(D) 

INBO'S 

SAMPLE 

01 

21 TURNS 616E ON 

IN RESISTOR 

SAMPLE R 

(F) 

Fig. 10. Sampling system converts readings to amplitude changes Fig. 11. Deriving DC samples to be used by metering circuits 

40 BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


TO 

DISCRIMINATOR 
OF FM - I 

TUNER .001 

.001 .001 

6BJ6 

500K 

CALI BRATE 
CONTROL 

r 

6C4 

.01 

Ll, L2, L3 COILS ARE TV 

LINEARITY COILS TUNED 
BY MICA CAPACITORS TO 

SUBCARRIER FREQUENCY 

_L___J 

1 000'Z ` 
25 mtd 

25mfd Y 

Fig. 12. Vacuum -tube model of subcarrier metering section of FM receiver has TV 

ically reset after 15 seconds by a 
timer. 

Since many FM transmitters are 
situated on mountain tops and FM 
antennas can be seriously affected 
by ice formations, some stations 
add weather- sensing devices to 
their meter readings. One system 
brings back all the necessary trans- 
mitter operating parameters, plus 
an intrusion alarm and temperature, 
humidity, and an indication of the 
presence of rain or ice. Tempera- 
ture can be sensed with a thermis- 

tor, and humidity sensors are read- 
ily obtainable from electronics - 
supply houses. Rain gauges have 
been standard weather equipment 
for years. 

When a transmitter is required 
to operate at some distance from 
the control point, it is good prac- 
tice to install as many automatic 
protection and recycling devices as 
possible. Silicon rectifiers have 
often been substituted for vacuum - 
tube rectifiers, after special care is 
taken to suppress lightning surges. 

linearity coils as interstage turea circuits 

This means surge capacitors on the 
line, with Thyrite arresters and spe- 
cial grounding to kill steep wave- 
forms that develop on long power 
lines. 

At WRFL, all silicons in the 
small equipment were installed with 
a 300% or better rating. Mercury - 
vapor rectifiers were retained in the 
transmitter, but the 8008's were 
changed to 673's. Circuit breakers 
were substituted for fuses in the 
main supply lines, and sersing cir- 
cuits were installed to detect when 
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Fig. 13. Booster used to operate frequency- and -modulation monitor must be capable of furnishing several watts of RF power 
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the breakers were open. If they 
opened for any reason, a timing de- 
vice recycled them five times; if the 
overload persisted, the breakers re- 
mained open. Automatic recyclers 
(Fig. 14) were also installed for 
transmitter overload relays. 

When a new transmitter was pur- 
chased for WRFL, the old one was 
retained as a standby; it can be 
switched on by remote control, too. 
A second emergency antenna, 
which is mounted on a power pole 
at the transmitter site, was also 
installed. 

A 26 -mc System 

The FCC provides a licensing 
provision whereby a two -ray radio 
system may be used for remote con- 
trol. The frequencies allowed for 
this type service are in the 26 -mc 
remote -pickup broadcast band. No 
frequencies are available in the 
150 -mc and 160 -mc bands. The 
26 -mc band can also be used to 
bring meter readings back from the 
transmitter site by telemetry; how- 
ever, tropospheric skip effects 
make such systems somewhat un- 
reliable. 

In a radio system, the "fail- safe" 
device is generally a "Codan" relay 
in the link receiver. "Codan" 
stands for Carrier Operated Device, 
Anti -Noise. It is a relay control 
circuit actuated by the voltage 
which appears on the first limiter 
grid in the receiver. When there is 
no signal, limiter voltage disappears 
and the relay opens. The contacts 
are wired to hold the transmitter 
plate relay on throughout the 
broadcast day. When the link car- 
rier is shut down at the conclusion 
of the broadcast day, the transmit- 
ter carrier is automatically cut off. 
If the link fails for any other rea- 
son, the transmitter is likewise shut 
down. 

Other Systems 

One interesting remote -control 
system evolved in New York State 
from the original WRFL supersonic 
system. There, a complete network 
of FM transmitters were operated 
from one another, with one trans- 
mitter controlling all. Each station 
had a tape recorder for its own 
station identification on cue, but 
otherwise all carried the same pro- 

gram. One interesting feature of 
this system was a set of triple - 
conversion frequency monitors, one 
for each station, but all driven by 
one RF amplifier with an 815 tube 
in the output stage. 

Another unusual remote -control 
system operated experimentally in 
Pennsylvania some years ago. An 
AM location was selected, and, after 
construction began, it was found 
impossible to provide telephone- 
line service to the location. Sub- 
sequently, the station applied for 
an FM grant, and then fed the 
AM transmitter programs through 
the FM transmitter, which was lo- 
cated at the studios. Supersonic 
tones on the FM station controlled 
the AM functions. The FM receiver 
at the AM transmitter was outfitted 
with a "Codan" relay so that when 
the FM left the air, so did the AM. 
The biggest obstacle was in getting 
the AM meter readings back to 
the studio. This was accomplished 
finally by using a 12 -kc subcarrier 
on the AM which, when cued from 
the studio, automatically sequenced 
through all meter samples during a 
period of a few seconds. 
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Remote Metering 
The FCC, in their Rules and 

Regulations, specify that transmit- 
ter metering must be accurate with- 
in 2 %. They further describe scale 
and division limitations for the 
meters. In remote -control work, it 
is not always an easy task to retain 
this 2% accuracy when the meter- 
ing system involves a sampler, an 
oscillator, a modulator and trans- 
mitter, a radio receiver, a metering 
amplifier and detector, and finally, 
the panel meter itself. All of these 
components are necessary in a 
radio remote -control system; there- 
fore, a great amount of care is 
necessary in design and construc- 
tion of such a system to bring the 
transmitter meter readings back to 
the control point accurately. 

The problem is somewhat less 
when a wire circuit is used, but 
this, too, has its drawbacks. Wires 
have a way of changing resistance 
with temperature - Table 1. Un- 
wanted AC and DC currents can 
be induced into the lines and, the 
longer the line, the greater the 
problem. AC develops when lines 
run parallel to power lines; DC 
components appear with leakage, 
especially from dampness or water 
in a cable. Strange ground currents 
accompany solar storms and dis- 
plays of Northern Lights, and are 
affected by the proximity of elec- 
tric trains and other phenomena. 

Therefore, it is almost man- 
datory that any remote metering 
system be self -calibrating or have 
provision for calibration, so that 
the sequence of meter readings can 
be verified each time they are 
made. To check calibration in most 
systems, the first metering position 
is used for a measurement of the 
overall system by comparing a sys- 
tem reading with a standard cell or 
a mercury-type calibrating battery. 
The system is adjusted to this 
known voltage; then all other pa- 
rameters can be read with accuracy 
as they appear in sequence. 

Generally, all transmitter meter 
readings are sampled independently 
and presented as a DC voltage. 
Several means of deriving these DC 
metering samples were shown in 
Fig. 11. In a wire system, the 
metering voltage is fed through the 
line back to the meter. In a radio 
system, this voltage modulates the 

telemetry system. Fig. 10 illustrated 
a vacuum -tube subcarrier generator 
and AM modulator. This device 
automatically sequences through all 
needed meter samples, remaining 
on each reading a predetermined 
number of seconds necessary for 
reading by the control -point op- 
erator. Since each meter reading is 
normally somewhat different from 
the preceding one, there is no 
trouble detecting when the se- 
quence switches from one sample 
to the next. When the device has 
cycled through all readings, it re- 
turns the stepper to "home" and 
shuts itself off to await the next 
cycle. 

The subcarrier frequency is 
about 20 kc. At the control point, 
the metering information is picked 
off the air with a crystal -controlled 
FM broadcast receiver. The 20 -kc 
subcarrier is removed before the 
deemphasis network and fed into 
the amplifier diagramed in Fig. 12. 
The recovered DC operates the 
meter (preferably a 7" or larger), 
which has several scales calibrated 
on its face. 

Some DC wire -line remote con- 
trols offer separate meters for each 
transmitter meter. This necessitates 
providing a separate wire circuit 
for each meter. It can also be done 

Table I- Resistance of Tel 
Wire at 65° 

Copperweld 
.080 = 17.3 ohms per mile 
.104 = 10.3 ohms per mile 

(This is the most popul, 
.128 = 6.8 ohms per mile 
.165 = 4.1 ohms per mile 

Steel 
.083 = 113 ohms per mil 
.134 = 44 ohms per mil 
.109 = 75 ohms per mi 

(high strength) 
.109 = 66 ohms per mil 

(regular, most popular 
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ohm 

by simplexing and providing phan- 
tom circuits from the telephone 
pairs between studio and transmit- 
ter. Such a system is illustrated in 
Fig. 15. This system carr es both 
tone and DC metering signals in 

the same line, separated by chokes 
and capacitors. 

Some DC wire systems provide 
separate meters that cannot be 
read simultaneously. A ste p- switch 
at both ends of the line synchro- 
nizes each metering sample at the 
transmitter with its appropriate 
meter at the control point. A little - 
known system of this type was 
developed by a Maryland station 
using a synchronous commutator 
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with a synchronizing signal so that 
all parameters appeared to be read 
simultaneously. 

Getting transmitter readings is 

only part of the battle. It is also 
necessary to read modulation per- 
centage at all times and frequency 
deviation every half -hour. There 
are two courses to take: 
1. Leave the monitor meters at the 

transmitter and bring back their 
readings, or 

2. Move the monitors to the con- 
trol point and feed them RF 
from a pickup antenna and RF 
amplifier (such as was shown 
in Fig. 13). 

Most stations operate the modula- 
tion meters and frequency monitor 
at the studio control point. The 
problem is simpler for FM sta- 
tions than AM, since AM -band 
amplifier linearity has caused a few 
headaches. 

These monitors frequently re- 
quire watts of RF power for op- 
eration. Some later -model monitors 
have cased the problem a little by 
requiring less RF drive. At the 
present state of the art, it is al- 
most impossible to find a solid - 
state monitor- driving amplifier for 
FM, but a few are available for 

AM. RF drivers for AM monitors 
must be linear, or modulation per- 
centages indicated through them 
will be inaccurate. 

Installing frequency and modula- 
tion monitors at the transmitter 
eliminates the RF- amplifier prob- 
lem, but adds the necessity of 
bringing back either tone or DC 
metering signals to the control 
point. Some systems return only 
the DC that drives the frequency 
indicator; others separate the two 
functions of the monitor. 

To operate a General Radio fre- 
quency monitor, Gates supplies 
with their remote- control system a 
small audio amplifier, reactance 
box, and meters. An audio tone, 
which is the beat between the crys- 
tal oscillator in the monitor and the 
station carrier, is fed back through 
the metering line to this small audio 
amplifier. The reactance box indi- 
cates on a large meter any variance 
from center frequency. A second, 
smaller meter indicates proper level 
of the beat tone. 

Many modulation - monitor re- 
mote indications are merely a DC 
extension of the VU meter on the 
monitor. Generally, the metering 
line is left connected so that modu- 

lation percentages are being read 
at all times meter readings are not 
being taken. 

There is one problem with many 
modulation monitors: They do not 
provide for a remote extension of 
the overmodulation or peak indi- 
cator. The FCC requires that this 
be visible as well as the modula- 
tion- percentage meter, and inspec- 
tors sometimes get a little sticky 
about not seeing one at the control 
point. 

Transistor Telemetry 
Modern broadcast systems de- 

mand "the best the state of the 
art affords," and this usually means 
all -transistor design. WRFL took 
on the task of converting from an 
AM tube -type telemetering setup to 
a transistor FM /FM system. 

Fig. 16 shows the telemetry 
transmitter, which was developed 
over several months of experimen- 
tation. The transmitter contains a 
simple multivibrator, the frequency 
of which is controlled primarily 
by two tuned circuits in the emit- 
ter returns. These are television 
linearity coils bridged by .001 ca- 
pacitors. During early experiments, 
although the coils helped stabilize 
frequency, temperature effects on 
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Fig. 16. Subcarrier transmitter used at WRFL for FM telemetry couldn't overcome problem of frequency shift with temperature. 
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the transistors quite seriously al- 
tered oscillator frequency. The 
overall system held calibration dur- 
ing the period while a metering 
sequence was being read, but it 
was felt that more stability would 
be desirable. 

The FM /FM system was picked 
up for its advantages over an AM/ 
FM system: Noise could be limited 
out. Harmonics of the audio pro- 
gram, which sometimes cause slight 
meter movement, could be almost 
eliminated in FM /FM by limiting 
and by using sharply tuned input 
circuits in the receiver (Fig. 17). 
System linearity is not such a prob- 
lem with FM telemetry as with 
AM. Part of the system's ability 
to recognize the differential - ex- 
cursion from the resting frequency - lies in the two tuned circuits at 
the receiver's input, although part 
is also due to action of the counter 
circuit in the output stage. Between 
the two, a satisfactory meter indi- 
cation can be obtained with a com- 
paratively small frequency shift in 
the oscillator. 

When the system's frequency - 
shift- with - temperature weakness 
was discovered, it was necessary to 
decide whether a more stable type 
of FM circuit should be designed 
or the system should be returned 
to the old AM system, which is 
insensitive to frequency problems. 
After considerable thought, simple 
changes were made in the FM /FM 
system to change it to a transistor 
AM /FM system with certain re- 
finements over the old tube -type 
setup. 

Fig. 18 shows the final circuit. 
Modulation of the 20 -kc output 
of the oscillator- buffer circuit uti- 
lizes the way a diode's resistance 
changes with applied voltage. The 
bypassing effect of capacitor Cl 
in the circuit is made greater or 
lesser by the varying resistance of 
the 1N60 diode in series with it. 
The diode's resistance is controlled 
by application of the positive sam- 
pling voltages through isolation 
resistance R1. Resistor R2 was 
installed across the diode to mini- 
mize resistance variations among 
the sampling circuits, which can 
distort the true effect -caused only 
by voltage variations. 

Added refinements are the two 
zener diodes -X5 and X6. These 
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7500 
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CONTROL 

Fig. 17. Transistorized telemetry receiver can operate either an AM or FM unit. 

keep the input carrier constant at 
the modulator device. One zener 
regulates the DC voltage on the 
oscillator collectors, the other levels 
off variations of oscillator output 
so that errors from signal variation 
are minimal. 

Using the AM system, meter 
readings have held within 1% over 
a 5 -hour period without the neces- 
sity to recalibrate. Since subcarrier 
modulation is kept constant at the 
transmitter, and thus subcarrier re- 
covery at the discriminator output 
of the FM receiver at the studio is 
also constant, the AM system has 
proven stable enough to meet pres- 
ent needs. At WRFL, however, it 
is still felt that an FM /FM system 
would be preferable if an oscillator 
could be designed which is stable 
enough and at the same time easily 
frequency - modulated by sampled 

voltages. There is little doubt, of 
course, that such a system would be 
somewhat more complicated than 
the simple system which is now 
in use. 

Tube burnouts and deterioration 
no longer are problems, because 
of the transistor equipment; on the 
other hand, the equipment is some- 
what more susceptible to lightning - 
induced surges which have some- 
times opened diodes and transistors 
in an unexplained manner. There- 
fore, extra protection is used to 
keep line surges to a minimum. 

Conclusion 
Many other remote -control ar- 

rangements are possible. Those 
shown in the two articles in this 
book section are only a few of the 
possibilities. Careful and adequate 
design and calibration can solve 
almost any remote -control problem. 

TELEMETER ING GENERATOR - AM, TRANSISTOR r7- 
TO FM TRANSA ITTER 

AUDIO NPL3T 

27057 

KEYING RELAY 

22K o00o ow 
o DC 

SAMPLES 

Fig. 18. Transistorized generator unit is used primarily for AM type of telemetry. 
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Most important in these articles, 
however, are the principles of re- 
mote- control systems - in partic- 
ular, the ideas that introduce this 
first feature. Keep them in mind 
when you are designing, building, 
specifying, choosing, buying, or in- 
stalling a remote control for your 
station. 

Table 2, at the right, lists 
some of the systems that have 
been developed. There are others, 
and a careful study of the ads 
in BROADCAST ENGINEERING 
will regularly give you information 
on the most modern systems. 

Development engineering opening in 

broadcast studio color equipment design. 

If you are capable of electronic design 

or have sufficient station experience 
and technical background to learn, tell 
us about yourself. 

Opportunities also for field service 
engineers. 

Reply Box No. 140 

BROADCAST ENGINEERING 
4300 W. 62nd St._ Indianapolis, Indiana. 

Table 2 - Remote Control Systems 

Manufacturer Type No. DC or Tone Meters at Control Point 

Hammarlund RCR5, 10 

DSU1, 2 

DRU1 

DUT1 

RCT Tone System 1 

Gates RCM -20 Tone System 3 

RDC -10 DC 3 

RCM -12 Dial Tone System 3 plus remoted meters 

Rust R1- 108 -1D, OC, 1C DC Dial System 1 

108 -S -1 DC System 5 

Series F 

RCA Made by Rust, same as above 

Schaeffer Economy DC Dial System 1 

Deluxe DC Dial System 4 

Continental TRC -5 and S DC System 1 plus remote monitors 

Mosely Tone System for Link 

Bionic Instruments DC-AC 4 

1. "LINE SELECTION" AT TV FIELD RATES 

2. OSCILLOSCOPE TRACES DIRECTLY ON THE 

SCREEN OF NORMAL TV PICTURE MONITORS 

The CVI model 301 Video Analyser uses mod- 
ern digital television techniques to generate 
a clear, single trace, easy -to- interpret, video 
waveform which for the first time allows ver- 
tical analysis of TV image. No sync problems 
or faint traces due to low duty cycles either. 

Tired of squinting at the "grass" on tiny 
'scope screens? Lean back and enjoy a 

bright, easy -to- look -at, waveform super-im- 
posed on the picture of your favorite 14 to 
27 inch monitor. Direct correlation between 
picture and trace, too, plus remote control 
of the "line selector" positioning and a sec- 
ond marker providing "cross -hair' identifica- 
tion of picture elements. 

Clamped waveform, internal calibration, a 

reference grating generator, and silicon de- 
sign are among the other features. Rack 
space only 3Y2 inches. Write or call for full 
information. 

CVI MODEL 301 VIDEO ANALYSER ... $875 

COLORADO VIDEO, INCORPORATED 2991 PEAK AVENUE BOULDER, COLORADO PHONE (303) 444 -3972 

Circle Item 68 on Tech Data Card 
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Live couldn't. 
Scotch® Brand Video Tape did. 

Kept ice cream from melting for KAKETV! 
Video tape makes sure the ice cream always looks its most appeal- 
ing on tv. Pleases the sponsor, Steffen's Dairy. Brings in the cus- 
tomers. And makes the commercials less expensive to produce. 

Used to be at KAKE, Wichita, the ice cream dishes were set up 
under the lights prior to the 10 p.m. news. But began to melt be- 
fore the mid- program commercial. Adding an extra man to put the 
ice cream in place at the last second was considered. But going to 
video tape proved both more convenient and less expensive. 

KAKE now tapes virtually all evening commercials by local 
clients in advance. Less crew is needed during the evenings. The 
advertiser enjoys greater control over his commercials. And the 
commercials themselves have live picture quality without danger of 
an on- the -air goof. 

KAKE is among more than 200 stations throughout the country 
that are utilizing 3M's video tape program to show advertisers that 
taped commercials best show their merchandise. Stations near you 
are now offering a variety of helpful reference materials as well as 
production service. Give them a call. Or write 3M Magnetic Products, magnetic Products Division 
Dept. MBX -25, St. Paul, Minn. 55119. "SCOTCH-AND THE PLAID DESIGN ARE REG.TMS OF 3M CO. t 965.3 Co. 

Circle Item 69 en Tech Data Card 

Video Tape 
PROGRAM MATERIAL: 

PLEASE HANDLE CAREFULLE 8 EXPEDITE 

'-t-3r44-=1--, 

!m 
i COMPANY 
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Pioneer Remote -Control UHF TV 

Once the decision was made at 
WLBC -TV to increase UHF trans- 
mitter power, a number of prob- 
lems immediately presented them- 
selves. 

by Patrick S. Finnegan 

The major problem was sufficient 
space to install the new equipment. 
Space was already at a premium. 
Expanding the present building was 
ruled out; not only would this idea 
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Fig. 1. Schematic of remote -control system built by WLBC -TV station engineers. 
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be prohibitive in cost, but we did 
not wish to disrupt our AM and 
FM operations. 

There were a number of reasons 
for ruling out expansion in the 
present transmitter area. On the 
outside of the building, numerous 
conduits carried AC power to the 
tower lights, emergency power cir- 
cuits, and the emergency power 
generator, not to mention the co- 
axial transmission lines for the AM 
and FM transmitters. Far from least 
of the reasons was the utility pole 
which supported our highline, the 
main power transformers, and the 
telephone company's audio and 
video coaxial lines. 

An additional space somewhere 
other than the present transmitter 
room seemed to be the best alterna- 
tive. However, such a choice could 
increase operating costs through the 
additional personnel needed to op- 
erate a separate transmitter site. 
Fortunately, there were two factors 
which made the room -addition idea 
practical: the recent FCC Rule 
changes which permit UHF stations 
to operate by remote control, and 
the "new generation" UHF trans- 
mitters which are built for remote 
control. 

And so the decision was made 
to build a small room attached to 
our present building, accessible by 
a small corridor, to house the new 
equipment. Also, we would apply 
to the FCC for remote -control au- 
thority along with our CP for the 
new transmitter. 

A quick glance through the cata- 
logs of commercial remote -control 
units available at that time did not 
turn up a model that was suitable 
for the particular system we had 
planned. We therefore decided to 
build our own and specified this 
in our application. 
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When our decision to go remote 
on UHF was made known, there 
were raised eyebrows in various 
circles, including some at the FCC. 
We also discovered that we sub- 
mitted the first request by a com- 
mercial UHF station to operate by 
remote control on a regular basis. 
There have been several experimen- 
tal authorizations in the past, for 
evaluation purposes, but ours was 
the first regular application. 

Control Unit 
Basically, our system is a direct - 

wire remote control. All the re- 
quired metering and essential con- 
trol functions operate through a 

cable between the remote unit and 
the transmitter itself. Such a system 
is simple and offers many operating 
advantages. One such advantage is 

that all the metering can be done 
simultaneously on individual meters, 
rather than via some sequencing 
method on one meter. Naturally, 
this increases the basic cost and 
number of circuits required. How- 
ever, our system with all its meters 
and multiconductor cable priced 
out at about $500 plus a few 
meters we already had on hand. 
We thought this reasonable enough, 
considering we could get constant 
metering information and the unit 
was custom -made for our installa- 
tion -the price was in fact lower 
than adapting a commercial system 
for our use. 

Components 
Obtaining the various meters was 

something of a problem, mainly be- 
cause we had difficulty obtaining 
information on what energy would 
be available from the samplers in 
the transmitter (the transmitter we 
were buying was a brand -new 
model). After a number of phone 
calls to the transmitter manufac- 
turer, we learned that the basic 
meters would require 200 -ua DC 
movements, and that the power 
meters should have 20 -ua. DC sen- 
sitivities. We also were told the full - 
scale readings of the regular trans- 
mitter meters. We did not have the 
transmitter on hand during this de- 
sign period, but we had to have the 
control unit ready so that the trans- 
mitter could be set up with it at the 
very beginning. 

We wanted our remote meters to 
have the same scale readings as 
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the meters on the transmitter itself; 
that is, if the transmitter meter 
reads 5.5 kv at full scale, our re- 
mote meter should also read 5.5 
kv, instead of some arbitrary figure 
such as 100 %. (Naturally, this volt- 
age is not present at the remote 
meter, but the scale is drawn with 
the same designations as are used 
on the transmitter meters; the basic 
movement is 200 ua DC, and only 
a very small actual voltage is pres- 
ent.) Having these special scale 
designations applied to standard 
DC meters was not very expensive. 
In our case, we obtained four of 
these meters at a cost of $18.35 
each -the total cost for the meter 
plus the special scale. Scales. of 
different colors cost more. 

The meters for indicating output 
power for the visual and aural 
transmitters were no problem at all; 
we could use the same standard 
meter as is used for the transmitter 
reflectometers. We had two of these 
on hand which were spares for the 
old transmitter. One was new, while 
the other was used but had been 
sent away for calibration. Although 
these spare meters were somewhat 
different in styling than those on 
the new transmitter, the basic move- 
ment was identical, as were the 
scale markings. 

Carrier -frequency and modula- 
tion monitoring of the aural trans- 
mitter and carrier- frequency moni- 
toring of the visual transmitter is 
necessary. For these meters, we 
used the standard remote meters 
supplied by the manufacturer of the 

monitor. Here again, we already 
had these; they had been in use 
at the control position for the old 
transmitter. 

Monitoring the visual mcdulation 
was simplest of all. As we were 
already monitoring the old trans- 
mitter at the control position, the 
chopper, waveform monitor, and 
picture monitor were already in 
operation. All we had to do to put 
this setup into use for he new 
transmitter was to run a video co- 
axial cable from the diod: of the 
new transmitter to the old control 
position. 

The control cable joining the re- 
mote unit to the transmitter did 
present a problem; it was difficult 
to find a suitable cable and source. 
We could have laced a nti.mber of 
smaller cables together to form a 
larger cable of the correct number 
of conductors; however, we pre- 
ferred to have a single cable. We 
finally did find such a cable, some- 
what expensive, costing approxi- 
mately $1.33 per foot. This cable 
was completely shielded, which was 
another factor we favored. 

Our original estimate of how 
many conductors we needed proved 
to be wrong. This was because the 
new transmitter used some common 
control functions which we had not 
anticipated. We had already built 
the remote -control unit and wired 
up the cable before we learned of 
this, so we ended up with several 
spare conductors and switches. We 
originally expected to have a dual 
monitoring unit -one for the aural 
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Fig. 2. Addition placed new transmitter out of view from TV control room. 
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and one for the visual -with sepa- 
rate meters, switches, and relays. 
As it turned out, we have two sepa- 
rate 38- conductor cables from the 
transmitter to each unit, with some 
circuit functions in each cable. A 
single 38- conductor cable doesn't 
provide enough circuits for all the 
functions required. 

Circuitry 
The circuitry throughout is sim- 

ple and straightforward. Sampling 
devices in the transmitter supply 
low- voltage, low- current DC to op- 
erate the meters as with most re- 
mote- control systems. The 200 -ua 
meters have 5000 -ohm potentiom- 
eters in series for calibration. 

The meters that indicate fre- 
quency and modulation are wired 
in series with the meters in the 
monitor itself, the normal practice 
for this sort of application. No cali- 
bration resistors are needed, for 
calibration is done at the monitor 
itself. These meters must have the 
same scale and movement charac- 
teristics as those in the monitor, so 
we used regular monitor meters. 

All the switches are momentary- 
contact types. We used the double - 
pole type with which both a nor- 

mally open and a normally closed 
circuit are available, because we 
were not certain at that time if the 
switch functions for this new trans- 
mitter would be normally open, 
closed, or a combination of both. 
As it turned out, all functions 
needed a normally open switch, 
with only momentary closing for 
operation. 

Adjustment of transmitter output 
power to overcome power -line var- 
iations, etc., is accomplished in the 
new transmitter by two motor - 
driven RF potentiometers, one in 
each transmitter. This required 
four switches, two to raise and two 
to lower power. As all our remote - 
console switches are momentary- 
contact, nonlocking types, it is 
necessary to hold the appropriate 
power- control switch down until 
correct output power is obtained 
from that transmitter. 

We used small neon lamps for 
indicators at the remote unit. These 
operate on 120 volts AC, which 
was picked up from a terminal 
board in the transmitter so that 
each lamp operates only when its 
counterpart on the transmitter is on. 
Actually, we found it unnecessary 
to repeat all the control lamps 

Fig. 3. Front of unit. Note key for transmitter room door. 
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which are on the transmitter; we 
used only three: Plate Ready, Plate 
On, and Overload. 

A small filament transformer was 
built into the remote unit, with the 
120 -volt primary AC supplied from 
the transmitter. The secondary sup- 
plies 6.3 volts AC for all the other 
pilot lamps and meter lamps in the 
remote unit. The primary voltage 
will be applied to the remote con- 
sole only when the transmitter is 
turned on; thus the pilot lamps in- 
dicate that AC power is applied to 
the transmitter even though the 
plate circuit may not be ready. 

FCC Rules require that any re- 
mote- control unit must be so de- 
signed that the transmitter will shut 
down if anything happens to the 
control circuits to the remote unit. 
In our unit, we carried the trans- 
mitter interlocks through both the 
cables and back, so that the trans- 
mitter will shut down if either con- 
trol cable parts. 

Operation 
Although all the necessary func- 

tions of starting the transmitter can 
be accomplished from the remote 
control point, we don't use this pro- 
cedure. Our sign -on technician fires 

Fig. 4. Rear view shows meters, pots, switches, and cabling. 
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up the transmitters out in the trans- 
mitter room. This measure is some- 
what precautionary, since the trans- 
mitter is a new model. Should any 
overloads occur, he can observe at 
first hand anything out of the ordi- 
nary, as well as see quickly any 
meter readings that are normal or 
abnormal. This startup procedure 
works no real hardship, since the 
transmitter is only in an adjacent 
room, even though it's out of sight 
from the control point. 

Prior to actual use of the new 
transmitter, we had misgivings 
about its stability. We expected our 
control operator would be making 
trips to the transmitter room 
throughout the day, as he did with 
the old transmitter, touching up the 
cavity tuning of each stage to keep 
output power within range and the 
several stages in tune. But our fears 
were unfounded; the only time it 

has been necessary to retune a 

stage has been at tube -change time. 
We occasionally go out to the trans- 
mitter and rock one of the PA cav- 
ities through resonance, just for old - 
times' sake. The tuning is always 
right where it belongs -in tune. 
Such stability of the tuning circuits 
does make remote -control opera- 
tion a very practical matter. 

Naturally, with the first of any 
new -model transmitter, bugs will 
develop from time to time, and we 
have had our share. However, the 
only one that affected remote con- 
trol was a sampler. This particular 
sampler, for the aural plate current, 
was hastily designed during installa- 
tion so that we would have all the 
required meter readings. It worked 
okay, except that it was sensitive 
to temperature changes in the cab- 
inet. This caused the remote meter 
to have to be recalibrated several 
times during each day. A new 
sampler has since been installed, 
which is very stable. It is a mag- 
netic amplifier, which has no direct 
connection to the high -voltage cir- 
cuit, but instead senses the mag- 
netic field of whatever current is 

flowing in the plate lead. 

Any remote -control system must 
be calibrated at least once a week, 
as required by FCC Rules. Our cal- 
ibration checks have proved very 
close every time, and only an occa- 
sional touchup of one or the other 
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meter calibration has been neces- 
sary. 

The transmitter room is kept 
locked at all times -both the out- 
side door and the door into the 
regular building. This is also an 
FCC Rule (and a good one). Its 
purpose is to prevent unauthorized 
people from tampering with an un- 
attended transmitter. The key to 
this room is kept at the control 
position, and the technician can get 
to the transmitter immediately if 
anything goes wrong out there. As 
a safeguard against someone lock- 
ing the key in the transmitter room 
(the door locks automatically with- 
out a key), a spare key is kept in- 
side the remote console cabinet. 

As this is written, we have had 
the new transmitter operating on 
remote control, under Program Test 
authority, for over four months. We 
have decided we made a wise 
choice in this method of operation. 
The metering and control functions 
have proven effective, and the trans- 
mitter has been stable. We have not 
had to increase our technical staff 
at all to operate the transmitter in 
a separate location. There has also 
been another bonus feature: Both 
the noise of blowers and the heat 
from the transmitter have been re- 
moved from the transmitter control 
room. 

Conclusions 
Some people contend that our 

method of operation is not really 
remote control. But it is. Although 
we can imagine the problems that 
may arise in trying to situate ait 
unattended transmitter out of town 
or on a mountain far separated 
from the studio, we are happy we 
did not have to face and solve those 
particular problems. But for any 
location where the transmitter can 
be controlled over a direct cable, 
as we are doing, our installation has 
proven that it can be done, and 
very successfully. A 

you lost your turn by miss- 

ing our ad in the September 
issue. Go back and look at 

page 26 for NEW REMOTE 
CONTROL from BIONIC IN- 
STRUMENTS, INC. 
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THERE'S A NEW SPIRIT... 
"Listen to me!" it says, "things are happening! 
Good things !" Things that make the public turn 
the dial -to your station if you're quality- ready. 
For today's FM audience is a selective group, 
largely of mature tastes and preferences, with 
the means to enjoy them. And they want quality 
-all the way. 

Today there are more FM radio frequencies, more 

RCA "NEW LOOK" TAPE RECORDERS 

The new tape recorders are avail- 
able In cartridge and reel -type 
units, assuring programming effi- 
ciency, operational reliability. 

good high- fidelity receivers for listeners to choose 
from, and RCA system- matched "New Look" 
equipment to put your station out front in quality ... New full -fidelity FM transmitters designed to 
transmit stereophonic signals, an SCA multiplex 
sub- channel; also new transistorized tape recorders 
and turntables; consolettes to meet NAB stand- 
ards for highest performance and programming 
efficiency. Also newest in FM antennas -Hori- 
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IN TODAY'S FM OPERATIONS! 
zontal, Vertical and Directional -for spreading 
the signal where it counts most. 

Your RCA Broadcast Representative will be glad 
to tell you all about these fine new opportunities 
for moving ahead in quality. Two Brochures are 

available . . . Planning for the "New Look" in 
FM and FM Stereo; and RCA "New Look' FM 
Equipment. Send for your copies. RCA Broadcast 
and Television Equipment, Building 15 -5, 

Camden, N. J. 

Mir), 
The Most Trusted Name in Radio 

Vik 
RCA "NEW LOOK" CONSOLETTES & TRANSMITTERS 

The new consolettes, turntables, transmitters and antennas 
are designed for today's demanding operating requirements. 
Transmitters have all new circuitry, new exciter. 

How toplan 
to,.,a. 

in FM and 
FM Stem 

Farr 
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solid -state 

television 

intercom 

system 

performance -proven by broadcasters throughout the world 

1f1:i1111; 

i 11111111 Ì 1 

1J ,11JJr:rt 

WFIL 
WTOP 

WTTG 

KGW 

Canadian Broadcasting 
Corporation 

Florida Atlantic 
University 

CFTO -TV 

CHCH -TV 

CJAY -TV 

ATVO- Melbourne 
and others 

Literally dozens of McCurdy Solid -State 
Television Intercom Systems are in use 
by large and small TV stations. Each 
McCurdy intercom system is one of a 
kind - custom -designed for a station's 
specific applications - yet is turned out 
with the efficiency and economy of a 
mass -production item. The secret is in 
McCurdy's advanced design concepts 
and the use of standard modular corn - 
ponents which can be completely as- 
sembled, wired and tested prior to in- 
stallation ... saving the high cost and 
headaches of on -site construction! 

Couple this with minimal maintenance 
requirements, low power consumption 
and solid -state space savings ... and 
you can see why McCurdy is proud to 
offer this as part of their complete 
quality line of audio products for the 
television industry. 

Why not let McCurdy mass -produce 
your one -of -a -kind Television Intercom 
System? 

Sold Nationally By 
Visual ... the Leader, first to offer a complete 

solid -state broadcast facility. 

VISUAL ELECTRONICS CORPORATION Keeps You in Viewl 

356 west 40th street new york, n.y. 10018 (212) 736 -5840 
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Helical Antennas 
(Continued from page 22) 

End SIDE LORE 
FIELD INTENSITY 

RADIATION GENIER 

HORIZONTAL PLANEI 

Fig. 6. Vertical nulls affect coverage. 

antenna, the power distribution is 
adjusted by the probe spacing to 
the inner conductor. For the VHF 
antenna, it is accomplished by em- 
ploying power- divider tees in the 
transmission lines between sections. 

Large degrees of null fill -in will 
reduce antenna gain; however, the 
advantage of a higher signal level 
over the close -in areas usually jus- 
tifies the loss in gain. 

Conclusion 
Though merely scratching the 

surface of the subject, this article 
has sought to point up the general 
mechanics and operation of the 
side -fire helical antenna. The an- 
tenna offers simplicity of construc- 
tion for the high gain achieved 
through excitation of a large aper- 
ture by a single feed. 

Bibliography 
L. O. Krause, "Side -Fire Helix UHF 

TV Transmitting Antenna," Electronics, 
August 1951. 

José Perini, "A Side -Fire Helical An- 
tenna," General Electric Technical Infor- 
mation Series No. R61EB1. 

R. E. Fisk. "Side -Fire Helical An- 
tenna for Television Broadcasting," Mon- 
treux International TV Symposium, May 
19, 1961. 

MOVING? 
Don't Lose 

Touch... 

Receive B -E 

as usual at 

your new address 

Write: 
BROADCAST ENGINEERING 

Circulation Dept. 
4300 West 62nd St. 
Indianapolis 6. Ind. 
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To what lengths must a cable manufacturer go 
to prove his product is better? 
As long as the distance between your amplifie 
even up to one -half mile continuous lengths. 

When Times Wire and Cable decided to build a 
CATVcable to outdistance any other in length and per- 
formance, we really went all the way: Webuilt a cable 
that can span the entire distance between your amplifiers. 

However, it's not jest that Times JT -1000 CATV 
cable is longer that crakes it better. It's also continuous. 
It's seamless for the entire length. And it's aluminum. 
Put them all together and you have continuous seamless 
aluminum tube sheath CATV cable in lengths up to '/z 
mile long -a feat nobody else has yet been able to match! 

Here's what these new longer lengths mean to your 
CATV operations: 

Easily saves you 1e% installation and shipping costs. 
Longer lengths mean fewer splices - 8% saved. Another 
example: Only 1 reel nested for 2,500 feet of cable instead 
of 1 reel for each 1,0010 feet - another 2% saved. 

Times seamless cable is waterproof. Puncture it, splice 
it, apply as many pressure taps as you like. Water vapor 
and /or water can't travel in Times self -sealing solid 
sheath cable. Complete dielectric adhesion to center con- 
ductor and complete compression seal to outer 
conductor eliminate longitudinal vapor or water 
paths. 

Times cable gives you minimum return loss 
guarantee. Your cho :ce of guaranteed 26 db 
or 30 db minimum return loss -a must for 
minimum ghosting. true color reproduction. 

Increases profit by decreasing splices and s 
Fewer splices mean less material wasted (fewer 
ings), less Maintenance needed, too. Less mainte-i 

means less labor cost and more profit. 
And don't forget: long after so- called economy 

has been replaced (it starts deteriorating the day 
install it), Times contini ous seamless aluminum 
sheath CATV cable 
will still be 
a top performer, 
keeping pace with "_° 
your system's planned potential. 

There you have it: the longer the cable, the f wer 
the splices, the lower the maintenance, the bette the 
performance .._ and the h_gier the profits. Times e d it 
all, with its new longer CATV -cable ... and we're - hip- 
ping it right nnw! 
Presenting the Times Family of Firsts- The Stamf rds 
of the CATV industr.... 
First to design a long -life table specifically for TV. 

First with loam dielectric cables for TV. 
First with cable that made all -band CATV sys- 
tems economically feasible. 
First to offer 26 db minimum return loss _ uar- 
antee for CATV. 
First again with 1/2 mile lengths of sea less 
aluminum sheath CATV cable. 

s- 

rap. 
ail - 

ce 

ble 
you 
ube 

WIRE &CABLE 
DIVISION OF THE INTERNATIONAL SILVER CO. 

Wallingford, Conn. 

Transmission System Design cnd Engiieering /Standard 8 Special Coaxial Cable /Multiccniuctor Cable /Complete Cable Assembl es /Tello." Hook -Up Wire "A Du Pont Tra4enark 
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SOUNDS THAT SELL... 

START ON 

FAIRCHILD TURNTABLES! 
For over 25 years FAIRCHILD RECORDING EQUIPMENT 

CORPORATION has been supplying to quality- oriented broadcast 
studios throughout the world, the ultimate in "engineered -in- depth" 
turntables. The continuing search for better quality has rewarded 
FAIRCHILD with a reputation for unsurpassed performance. 

Realizing the vital fact that your station's turntables are the 
heart of your station's sound has prompted FAIRCHILD to introduce 
a series of unique belt drive turntables. These turntables provide 
truly inaudible rumble, wow and flutter coupled with a minimal 
moving parts design for low low maintenance and high reliability. 

Now FAIRCHILD offers three distinctively designed quality turn- 
tables to serve the broadcast industry... three new FAIRCHILD 
turntables unsurpassed in quality, performance and durability to 
give your station the sound that sells! 

FAIRCHILD MODEL 750 -Three -speed 16" turn- 
table handles LP's, 45's and 78's. Unique cueing 
pad for easy slip cueing, and torque characteris- 
tics of the drive system, allows startups from 
standstill in 43 turn (slip cue factor). The belt 
drive system allows turntable to be in a "ready" 
state at all times -no idlers to disengage or ad- 
just. Noise -free to operate close to open 01 mic- 
rophone. Available in black or new warm walnut. 

FAIRCHILD MODEL 750 -2 - Same outstanding 
performance as basic FAIRCHILD 750 with 2 
speeds (33 and 45). Provides Ideal 16" turn- 
table where 78's will not be used. Available in 
black or new warm walnut. 

FAIRCHILD MODEL 755 -A 12" turntable with 
2 basic speeds - 33 and 45. Unique 2 -belt 
system provides high starting torque coupled 
with low low rumble and imperceptable wow and 
flutter. The FAIRCHILD 755 is an ideal quality 
answer for your turntable requirements - high 
performance design- compact and economical. 
High reliability and low maintenance perform- 
ance have been part of the FAIRCHILD 755 
design reputation for several years. Available in 
black or new warm walnut. 

FAIRCHILD 676A TRANSISTORIZED PREAMP - 
Complements turntable performance by provid- 
ing optimum accurate equalized output from 
any moving magnet or moving coil cartridge. 
Contains NAB or flat equalization curves, with 
individual gain control easily accessible and 
operable during operation. Single or stereo 
(676A2) version, 

F A I R C H I L 13 RECORDING 

1040 45th Ave., Log 
EQUIPMENT COCPORANII 
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New Vice -President for 
Engineering of NAB 

Vincent T. Wasilewski, president of 
the National Association of Broad- 
casters, has announced the promotion 
of George W. Bartlett from manager 
of the Engineering Department to vice 
president of the NAB. 

Since succeeding to the top engi- 
neering spot at NAB, Mr. Bartlett has 
successfully conducted annual engi- 
neering conferences as part of the 
NAB conventions, has worked to up- 
date engineering rules of the Federal 
Communications Commission, and 
has guided the development of new 
technical requirements for disc and 
tape recordings. He serves on various 
industry committees and represents 
the American broadcasting industry 
at international gatherings. 

Mr. Bartlett joined the NAB staff 
in September 1955, as assistant man- 
ager of the Engineering Department. 
He became acting manager in May 
1961 and was named manager on 
September 21 of that year. 

Before joining the Association he 
served for nine years as chief engi- 
neer at WDNC (AM -FM), Durham. 
N. C., during which time he acted as 

technical consultant to several TV 
stations and applicants. 

Before World War II, he served 
with the Federal Communications 
Commission. During the war, he was 
a radio officer with the United States 
Maritime Service. 

A native of New Bedford, Mass.. 
Nil-. Bartlett attended Brown Univer- 
sity, Providence, R. I., and is a grad- 
uate of the Massachusetts Radio In- 
stitute, Boston. He is a senior mem- 
ber of the Institute of Radio Engi- 
neers, a member of the Society of 
Motion Picture and Television Engi- 
neers, and a licensed radio amateur. 

SPENCER- KENNEDY 
LABORATORIES, INC. 

Complete CATV Service 
EQUIPMENT .. . ENGINEERING .. . FINANCING 

1320 Soldiers Field Road 
Boston, Mass. 02135 Tel. 617/254 -5400 
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For your test needs, them is a 

Tektronix Oscilloscope ' D fit 
every quality- assurance pr.( gram 
-and comprehensive field serv- 
ices to back up every inst-ulnent. 
For inforn-ation, call your Tek- 
tronix =ìeld Engineer or I tpre- 
sentative now. 

Tektronix, i'.r Fc. 

P. O. BOX 500 BEAVERTON. OREGON % 2!5 

Phone: Area Code 603) 644 .0T61 

Teln< 036 -591 TIA:'X 503 -297 -6805 
CohIe TEKTRONIX 

OVERSEAS DISTRIBUTCRS /N GVER 30 CO JNrRIES 
TEKTRONIX FIELD OFFT'ES i.n principe/ crlie5 
in United States Consult Teiechone Cere tory. 

Tektronix Australia Pl±., Ltd.,Melbouint,Sydney. 
Tektronix Canasta Ltd. Montreal, Toren( z 
Tektronix lnternationa :A.G..2zg,Switre and. 
Tektronix Ltd., Guernsey, C. I. 
Tektronix U. K. Ltd., Harpenden, Hens. 

Upper trace displays a cDmposite 
LEFT on y sigral, inc tiding t e 

19 kc /s pilot carrier. Liver trr ce 
presents tt e 38 kc /s L -R E ubcarrier. 

peak stereo performance 

for FM STATIONS 
with the aid of a Tektronix Oscilloscope 

At Moseley Associates, Inc., 
an engineer uses a Tektronix 
Type 561A Oscilloscope to 

®., check performance charac- 
teristics of their FM Stereo Generator 
and Ten Watt FM Transmitter. 
Making adjustments and observing the 
waveform displays, the engineer tests 
generator /transmitter operation quickly 
and conveniently, monitors equipment 
performance simply and reliably, and 
thus effectively evaluates operational 
features of the stereo instrumentation. 
High in performance, moderate in cost, 
the Type 561A ideally suits test applica- 
tions of the FM Stereo Broadcaster. 
Whatever your broadcast equipment 
test needs, the Type 561A can very likely 
meet them. 

You can use any of 17 amplifier and 
time -base plug -in units for many differ- 
ent types of application. 
You can display single or multi -trace 
presentations. 
You can observe no- parallax displays 
and sharp trace photography over the 
full 8-cm by 10 -cm viewing area. For the 
crt has an internal graticule with con- 
trollable edge lighting. 
Type 561A Oscilloscope $500 
Plug-Ins illustrated 

Type 3A1 Dual -Trace Unit. . . . $450 
Type 2B67 Time -Base Unit . . . $210 

15 other plug -ins available. 
For rack mounting, in 7 inches of 

standard rack height, order Type 
RM561A $550 

U. S. Sales Prices f.o.b. Beaverton, Oregon 

oscirloscope prices without plug -in units 
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BOYNTON HAS IT! 

1 
THE NEW SYNCRON AU -7a 
CONDENSER MICROPHONE 

FOR PREMIUM SOUND PICKUP 
AT A FRACTION OF USUAL COST! 

At last! An American made quality condenser 
microphone in a self- contained 93/4" unit that is 
reshaping the recording industry. 

Now ... P. A. engineers, broadcasters, studios 
and audiophiles can utilize the full potentials of 
"condenser" sound without the bulk and expense 
of conventional condenser mikes. 

Connect the cable and it's ready to go. Over 
2500 hours transistor battery life with low cost 
mercury cells. 

Frequency range: =3 db 40- 20,000. Directional 
characteristics: cardioid, with front to back ratio 
of better than 20 db. 

Output level: -50 db. Distortion: less than 
0.5 %. Rugged diaphragm provides broad, smooth 
frequency response with total absence of annoying 
peaks. Maximum sensitivity, 
outstanding clarity of sound. PRICE $16950 
ONLY SYNCRON MAKES IT. ONLY BOYNTON SELLS IT. 

BOYNTON STUDIO DEPT. 
BE10 

295 Main St., Tuckahoe, N.Y. 10707 Tel. (9141 SP 95278 
SOLE DISTRIBUTOR FOR 

SYNCRON AU -7a CONDENSER MICROPHONE 
Dealerships available 
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BOOK REVIEW 

Radio Operators License Handbook: 
Edward M. Noll; Howard W. Sams 
& Co., Inc., Indianapolis, Indiana; 
136 pages, 51/2" x 81/2", paperback; 
$2.95 (Catalog No. RON -1). 

As every manager of a radio sta- 
tion knows, the FCC operator re- 
quirements have been changed; hold- 
ers of a Restricted Radiotelephone 
Permit may no longer operate a 
broadcast -station transmitter. Persons 
doing the routine operating must now 
hold a valid third -class license with 
a broadcast endorsement. This means 
that anyone who wishes to be a 
broadcast operator must pass FCC 
examination elements I, II, and IX. 
In addition, there are a number of 
types of stations that can be oper- 
ated by holders of third -class licenses 
without endorsement (elements I and 
II only). 

This text is designed to provide the 
student operator with the information 
needed to pass the appropriate exami- 
nations. Therefore, it does not go 
deeply into the technical aspects of 
radio transmission, but rather dis- 
cusses the operating aspects. 

The first chapter explains the re- 
quirements for licenses below second 
class. It also discusses the duties and 
privileges associated with each class 
of license and the Rules and Regula- 
tions applicable to all radio operators. 
Chapter two describes the various 
radio services and the grade of li- 
cense required for each. Chapter 

1 IH 

three is devoted to radio broadcast 
operation. Enough basic technical in- 
formation is included in this chapter 
to provide a background for the 
enumeration of the third -class opera- 
tor's duties. Chapter four details the 
procedures necessary for obtaining 
each class of license below second 
class. Excerpts from Part 13 of the 
FCC Rules and Regulations (the Part 
applying specifically to radio opera- 
tors) are included along with the ad- 
dresses of the Field Engineering 
Offices. Chapters five, six, and seven 
contain questions and answers on ele- 
ments I, II, and IX, respectively. Ex- 
tracts from the 1959 Geneva Treaty, 
the Communications Act of 1934, and 
the Rules and Regulations of the 
FCC are contained in four appendixes 
that conclude the book. 

The author has written his text 
with a two -fold purpose. First, of 
course, it is designed so that mastery 
of the question- and -answer section 
will enable the reader to pass the 
examination elements for the license 
he seeks. In addition, background 
information is included which, if 
studied, will enable him to under- 
stand somewhat the why as well as 
the what of radio operating. This is 
not to say studying this book will 
make the reader a qualified mainte- 
nance technician -that is not its pur- 
pose. It does offer some extra knowl- 
edge that can help him be a better 
operator. A 

s c4ea. Precision Antennas 
* OFF- THE -AIR PICKUP FM or TV 
* LOW POWER UHF, VHF TV TRANSMITTING 
* STL AND TELEMETERING ANTENNAS 

Engineered to meet rigid FM and TV station specifications, 
and to endure the tests of weather and time. 

Built to your specifications by 1970 Republic Ave. 

SCALA RADIO CORP. 
San Leandro 

94577 
1 , Calif. 

Area 415 -351.3792 
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To audio engineers 
happiness is: a custom 
console built by Audio 

Acoustics. 

Happiness is: a four channel 
recording console built in 
module form. 

It's 16 microphone channels, 
two echo channels and one 
master control module. 

It's 16 Langevin MX113 slide 
faders, plus four color coded 
channel selector push buttons 
for instant switching, and a 
fifth button for reset which 
disengages the microphone 
from the system. 

This console designed and engineered for International Recording, Inc., Dallas, Tex. 

all all ---s 
lif(Cf I C,1, 

t 
= : : I 1i : : 

IP / e r 

SPECIFICATIONS: 

Frequency Response : ±' db 20 to 20 KC 

Distortion : .05% at +24 dbm 

Signal to noise ratio: Equivalent to an input 
signal of -123 dbm 

/AuDlo 
gCOJ1S EQUIPMENT CO. 

Happiness is more: it's a level 
control and selector switch 
on each microphone that al- 
lows the echo to be f and either 
before or after the r.3ixer. 

It's 16 Universal And :o equal- 
izers that gives individual mi- 
crophone equalizatio 1 -a ne- 
cessity in modern r ?cording 
techniques. 
And it's four A.P.I illumi- 
nated VU meters and >ix Wes- 
ton VU's that show gain /re- 
duction, echo send level, and 
composite output. 

We can build a console for you . . . 

to meet your requirements. Call or 
write today. (It would make us both 
happy.) 

P. O.. Eox 444 
Arlington, Texas 

Area Code 214 
AN 4 -2437 

Distributor for: A.D.C. /A.P.I. /A.T.C. /Atlas/ Beyer/ Cannon / Cinema / Electro- Voice /E.M.T. /Fairchild /Gotham 
Langevin /Lowell /Metal Works /Miratel /Nagra/ Neuman /Pultec /Rek -O -Knt /Universal Audio /Vega 
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October 1965 

We interrupt this magazine to bring you... 

Late Bulletin from Washington 

by Howard T. Head 

New Program .Form Adopted for AM and FM Applications 

After more than four years of study and conferences with industry, the 
Commission has adopted a new programing section for its AM and FM broad- 
cast application form. The new form requires detailed program information 
with each application for a new station, license renewal of an existing 
station, or transfer of control. The forms must also be submitted when- 
ever major changes in station programing are undertaken. 

In the new form, applicants are required to state the methods relied on 
to determine local programing needs. The Commission has emphasized that 
it expects broadcasters to ascertain community needs and desires, and 
to consult not only with the general listening public but also with 
leaders in community life and professional and civic organizations. Such 
efforts must be reported in the new application form. 

The form is to be used for new applications beginning November 1, 1965. 
The same form will be used for all renewal applications which are due 
on or after November 1, 1966. 

Considerably more detail concerning past programing is required than 
was the case with the previous application form, and it will be necessary 
to institute new program- logging methods to compile the statistical data 
required by the form. Consequently, the Commission has also changed the 
Rules on program logging to require the additional data. The effective 
date of the new program -logging Rules is set for December 1, 1965. 

The new form relates to AM and FM stations only. Similar forms for 
television stations are in preparation, but are not expected to be 
ready before the end of the year. 

Conference on TV Propagation Curves 

At the request of the Association of Federal Communications Consulting 
Engineers (AFCCE), the Commission has scheduled a series of engineering 
conferences to study new television field- strength -vs- distance curves 
proposed for adoption by the Commission (July 1965 Bulletin). The 
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Commission wishes to obtain the views of all interested industry engi- 

neers, with particular emphasis on whether the proposed new curves 

represent any improvement over the existing curves in terms of corre- 

lation with available field- strength measurement data. 

The consulting engineers' preliminary studies have raised a number of 

questions which should be resolved before adopting the modified propa- 

gation curves. These include the possibility that for most heights 

the new curves, like the old, predict average UHF field strengths 

greater than those indicated by actual experience. For extremely high 

antennas, there is some indication that the actual fields at both VHF 

and UHF are greater than the new curves indicate. 

Directional- Antenna Licensees May Get Relief 

Continuing to accumulate in the files of the Commission's engineers 

are field- strength measurement data indicating that in many areas of 

the country there are significant variations of fields with the season 

of the year. These reports have now become so numerous that the Com- 

mission's staff has under study some means of taking these variations 

into account. Recognition of this effect is of particular importance 

to licensees employing directional- antenna systems with close tolerances. 

In many instances, seasonal variations have been sufficient to raise 

monitor -point field strengths above tolerance values, requiring either 

continual readjustment of the directional antenna or the risk of a 

citation for out -of- tolerance operation. 

Although the general pattern of variation indicates higher field 

strengths in the colder months, attempts to correlate the variations 

with such influences as temperature and rainfall have met with limited 

success. The existence of the effect, however, is by now generally 

well established, and there appears to be a reasonable prospect that 

the Commission may acknowledge the variations in establishing maximum 

permissible field values at directional- antenna monitoring points. 

Telephone Companies Active in CATV 

An increasing number of reports tell of instances where local telephone 

companies are undertaking to supply distribution circuits for CATV 

systems. Typically, the telephone companies propose to install all 

needed circuits which are then leased back to the CATV operator. Not 

only are the telephone companies seeking this as a source of revenue, 

but the companies and the CATV operators involved are taking the posi- 

tion that local CATV franchises are not needed, that the telephone 

company can operate under existing franchises. 

The Commission's staff has moved to investigate various reports con- 

cerning CATV activity by telephone companies. A recent FCC staff letter 

was sent to the Attorney General of California, with copies to the 

Attorneys General of the other 49 stages, requesting information con- 

cerning a recent California ruling on the subject. In the same letter, 

the Commission's staff also summarized the Commission's CATV policy, 

and expressed the hope that local authorities would take into account 

the fact that the Commission has under consideration federal regulation 

of all CATV (June 1965 Bulletin). 

Howard T. Head...in Washington 
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ENGINEERS' EXCHANGE 
-- - - - - - - - - - - - - - - - - - - - - I 

Tool to Burnish 

Phone Jacks 

by Ernest Schaufler, Staff Engineer, 
WHN, New York, N. Y. 

How many times, while manipu- 
lating a patch cord in and out of 
the jack strip, have you wished for 
a simple burnishing tool to get be- 

tween those elusive normal points? 
Here is such a tool made from junk - 
box materials. It consists of a scrap 
of brass rod cut from a volume - 
control shaft, a 6 -32 screw, and a 
small strip of thin metal. When the 
tool is inserted in a jack, the screw 
head lifts the upper leaf allowing 
the burnishing strip to slide be- 
tween the points. 

PROGRAM DIRECTORS SAVE T 1 IVI E CHIEF ENGINEERS 

EXECUTIVES Identifying, Evaluating, Cataloging, 
Inspecting 16mm Motion Picture Film 

on the 

movio a 
LIBRARY 

READER 
View at up to five times sound speed. 
View at governed sound speed. 
Twelve sided prism, high quality, projection system. 
Rapid rewind without switching reels. 
Performs all functions forward and reverse. 
Available with or without sound. 

moviola 
manufacturing co. 
motion picture / tv equipment 

5539 Riverton Ave., North Hollywood, Calif. 
Telephone: 877 -2173 
Cable Address: Moviola, North Hollywood, Calif. 
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Mono Playback From 
Stereo Cartridge 
by John M. Rhodes, 
Rochester, New York 

A monophonic FM station, with 
a library of mono records, was con- 
sidering conversion to stereo and 
wished to start building a stereo 
library, to be played monaurally 
with a stereo cartridge until switch - 
over. They had been. using Gates 
turntables with G -E mono car- 
tridges. The station installed high - 
priced stereo cartridges, but the re- 
sults were somewhat unexpected: 
stereo lights flickering, high -fre- 
quency response too sharp, etc. 

In the Gates turntable preamp, 
RIAA bass equalization is achieved 
by a frequency -selective feedback 
loop. The high- frequency rolloff is 
produced by the cartridge load 
resistor, in this case 6.2K for the 
G -E units. The new cartridges in- 
corporated built -in matching trans- 
formers, and the recommended load 
was 47K. 

Out came the AC VTVM and 
RIAA test record. The 1 -kc refer- 
ence tone was adjusted to 0 db on 
the meter; next the 10 -kc tone was 
played and the meter read ± 14 db! 
Needless to say, this was the cause 
of all the trouble. After a trial -and- 
error search for a value of load 
resistance that would correct the 
response, the idea of a shunt ca- 
pacitor struck. A decade box was 
used to make the 10 -kc level the 
same as for 1 kc. Another fre- 
quency run was taken, and an exact 
match to the first curve was ob- 
tained. The solution to the problem 
was to install a ceramic capacitor 
inside the headshell. 

It appears that the higher out- 
put of the cartridge at high fre- 
quencies (due to the higher stylus - 
tip velocity) was overloading the 
preamplifier. Hence, equalization 
ahead of the preamplifier solved 
the distortion problem. Experience 
with other cartridges, however, in- 
dicates that this idea can only be 
applied on cartridges having a fairly 
low output impedance with low 
inductance. 

BROADCAST ENGINEERING 
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now 
read 
this 

A well informed individual usually makes the wiser decision 

INFORMATION: 

Shown below is the rear of the rack mounting frame used with our 
video and pulse distribution amplifiers and other plug -in units. You 
will appreciate the easy accessibility afforded by the connector con- 
figuration. Note that no connector is closely surrounded by several 
other connectors, as is the case with many other frames. As a result, 
cables may be plugged or unplugged with greater ease and speed. 

The pulse distribution amplifier, model VI -20, pictured above, offers superior 
performance with many desirable features. A few of these features are : 

Self- contained, regulated power supply in Clean and precisely controlled 
each amplifier. pulses assure stability of camera 

3 
sweeps and improved tapes. Pulse 

Four plug -in amplifiers mount in a 1ía defects frame providing a total of 16 outputs. shoots, 
such as ringing, over- rack rounding, poor rise time, 

High isolation between outputs during and tilt and line reflections are over - 
between pulses. come by the pulse reforming action 

of this unit. The VI -20 pulse D.A. 
Maintains constant output levels. is wired to operate in the same 
Indicator lamp shows presence or absence standard rack frame as the VI -10A 
of output pulses. video D.A. 

Price: One complete frame with 4 pulse amplifiers $1100.00 

Write for complete information and specifications 

VITAL INDUSTRIES GAINESVIOL E, FLORIDA PHONE 372 -77ZE4 
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F 100Q 

115VA C 

0--1 

6VAC 

1N2071 

20 mfd 

1N2071 

RED #47 

o 
GREEN #47 

40 

mfd 5 mfd 

1000 

6 -VOLT 
DOOR BELL 

FUSED AT TOWER 
K1 LIGHTING PANEL 

Tower Light 
Indicator 
by James W. Thweatt, 
Staff Transmitter Technician, 
WPSD -TV, Paducah, Kentucky 

We wanted an indicator in the 
control room to let us know whether 

or not the tower lights were on. We 
came up with this simple but effec- 
tive system. In addition to serving 
as a visual indicator, it also pro- 
vides an audible indication of when 
the tower lights go on or go off. It 
also acts as a reminder to make the 
daily tower lighting inspection. 

NORTRONICS REPLACEMENT HEADS 

FOR AMPEX 
RECORDERS! OLD AMPEX 

HEAD REMOVED 

INSTALL 
NORTRONICS 

REPLACEMENT 
READ 

OK-16 ADAPTER PERMITS FAST REPLACEMENT 

... RAPID CHANGEOVER IN TRACK STYLES! 

Now - cut costs in replacing heads on Ampex 300, 350, 400, 3000 and 
3200 series professional tape recorders ... eliminate "down time "! New 
Nortronics heads and QK -76 adapter equal Ampex original equipment 
performance... easily mount within the shield cups of Ampex head nests. 

VERSATILE - You pick the head and track style! QK -76 adapts Ampex 
recorders to accept Nortronics full track, 2- track, 3 or 4 channel or 
4 -track styles ... Record, Playback or Erase heads! 
FAST - No waiting ... no units out of service "! Head replacements 
made by simply loosening set screw and disconnecting plug! You 
make initial changeover ... you schedule service or maintenance! 
HIGHEST QUALITY - Utilizes original equipment Ampex shield cups 
plus professional quality Nortronics replacements! 

Nortronics offers the largest available variety of track and channel 
styles ... widest selection of impedances and gap lengths ... greatest 
versatility in mounting! Write today for detailed information. 

8143 -G 10th Ave. No. 
Minneapolis, Minnesota 55427 
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Our tower lights are supplied 
from two phases of our three -phase 
power source. A relay with a 230 - 
volt winding was chosen for K1 and 
connected across the two 115 -volt 
lines, on the load side of the tower - 
light relays, so that failure of either 
of the 115 -volt lines would be de- 
tected. One set of K1 contacts oper- 
ates the green and red "on" and 
"off" indicator lamps. The other set 
of contacts operates the bell circuit. 
When K1 energizes, the bell ham- 
mer strikes the bell one time as 
capacitor Cl charges to the DC sup- 
ply voltage through the bell wind- 
ing. When K 1 deenergizes, C 1 dis- 
charges through the bell winding 
causing the hammer to strike the 
bell one time. 

Portable Radio 
Checks Lines 
by Al Roberson, Chief Engineer, 
WHOU, Houlton, Maine 

That transistor receiver in your 
station is very handy for checking 
lines without using a tone oscillator. 
Just attach a couple of alligator 
clips to the earphone leads, tune to 
a competing station so you won't 
become confused, set your volume, 
and hook up to the line being traced 
or checked for continuity. The im- 
pedance mismatch doesn't matter. 
We use our receiver in this manner 
because of its easy portability in 
checking our permanent remote 
loops and line tracing in the studio. 

Stereo -FM 
Off -Air Relay 
by Walter Wierzbicki, Technical Director 
Mid -States Broadcasting Corp., Mich. 

When the Mid -States Broadcast- 
ing Corp. began an off -the -air FM 
relay network for their four Michi- 
gan stations using WSWM, East 
Lansing, as the originating station, 
everything at first seemed to go 
well. Pickup of stereo programing 
by WQDC, Midland, and WGMZ, 
Flint, was accomplished through 
the use of commercially built FM 
tuners; WABX, Detroit, because of 
its distance and the terrain over 
which the signal travels, received 
monophonic signals using similar 
commercial equipment. Output 

BROADCAST ENGINEERING 
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It takes an alert supplier 
like Harvey's... 

to bring you an 
advanced mike 
like the 
E -V Model 635A. 
In many ways, a supplier 
of broadcast and audio 
equipment is like a doctor. 
He must keep up with the 
latest advances in his 
profession to practice it 
efficiently. 

We like to think that's the 
way we are at Harvey's. 
And when Electro -Voice 
came out with an advanced 
microphone like their 635A, 
Harvey did its homework. We 
studied it. We stocked it. 

The E -V Model 635A is a modern 
prototype of the famous 635 
known to all as "old dependable" 
... but with these refined 
advances: Lighter and slimmer. A 
stronger steel case to reduce hum 
pickup. A new four -case filter to 
eliminate pops and wind noises. 

Get the Electro -Voice Model 635A from 
Harvey's. We're 'always on hand" with the 
newest and best in broadcast and audio 
equipment. Just call collect or write. 

1 
HARVEY 

RADIO CO.INC. 

NEW YORK OFFICE: 
103 W. 43 St. / New York, 
N.Y. 10036 / (212) JUdson 2 -1500 

CORPORATE 
HEADQUARTERS: 
60 Crossways Park West / Woodbury, 
N.Y. 11797 / (516) WAlnut 1 -8700 

Always on Hand: A.D.C. AMPEX AMPHENOL A.P.I. BELDIN CANNON CBS LABS DAVEN DELCO 
ELECTRO -VOICE LANGEVIN NEUMANN R.C.A. SENNHEISER SHURE SWITCHCRAFT UNIVERSAL AUDIO 
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NOW 
MEASURE FM STEREO 

AT 4% THE COST OF 

PRESENT UNAPPROVED 

STEREO MONITORS 

$89.50 
Why spend $2300 or more now when the FMD -1 

Wide Band FM Detector will enable you to 

measure your stereo composite signal? 

MEASURES: 
> 45 db 
< 1/2° 

(L+R), (L -R), Comp. 
< 0.1% 

Stereo Separation 
Pilot Phase 
Stereo Levels 
Distortion 
AM Noise 
From Transmitter or Antenna 

Ideal for stereo proof -of- performance and type - 
acceptance measurements. 

BELAR ELECTRONICS LAB. 
1204 Childs Avenue Drexel Hill, Pa. 

from the tuners was fed into the 
pickup station's audio equipment in 
much the same manner as in locally 
generated programing. Great care 
was exercised in selecting the 
tuners to be used to insure adequate 
bandpass and distortion specifica- 
tions for the entire system. 

The first hint of difficulty came 
in the form of listener complaints, 
vaguely describing "something 
wrong with your station." A far 
more specific indication came from 
one of the operators at WGMZ- 
he became violently ill while moni- 

toring with a pair of stereo head- 
phones. When asked to explain the 
cause of his nausea, the technician 
indicated that the stereo signal con- 
stantly seemed to switch channels. 
The continually changing spatial 
orientation which resulted appar- 
ently caused a form of motion sick- 
ness. While the channel "swim- 
ming" was evident in some degree 
at all times during relayed pro- 
grams, the stereo signal was com- 
pletely stable when locally origi- 
nated programs were carried. 

A lot of conjecture preceded in- 

from SPA RTA 

MODEL TC -12 

CUSTOM TURNTABLES from $139.50 
(tone arm optional) 

INSTANT ACCELERATION ONLY THREE ROTATING PARTS 

HEAVY DUTY CONSTRUCTION PLAYS 45'S WITHOUT ADAPTER 

33, 45, 78 SPEEDS STANDARD OFF -SET DESIGN FOR TONE ARM 

PROFESSIONAL QUALITY ILLUMINATED ON /OFF 
PERFORMANCE PUSH- BUTTON 

The SPARTA TC -12 Custom includes the latest advances in the industry. 
Its rugged capability insures years of trouble -free performance and auto- 
matically puts the TC -12 turntable at the top of your list of equipment 
purchases. Write or phone for latest information. Area Code 916, 421 -2070. 

SPARTA ELECTRONIC 
CORPORATION 

6450 FREEPORT BLVD. SACRAMENTO, CALIF. 95822 
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tensive investigation of the prob- 
lem; the final conclusion was that 
phase distortion of the relayed sig- 
nal allowed enough variation of the 
19 -kc pilot to cause loss of sync 
with the receiver's 19 -kc oscillator. 
The distance between the transmit- 
ting tower at WSWM and the pick- 
up point at WGMZ is 41 miles, and 
it was soon found that reception of 
the multiplex signal could be im- 
proved to an acceptable level 
through use of a highly directional 
antenna carefully oriented to mini- 
mize multipath reception. This so- 
lution proved satisfactory for the 
relay to WGMZ, but the "swim- 
ming" phenomenon at WQDC in 
Midland proved to be a real tough 
one to solve and finally shed addi- 
tional light on the entire problem, 
including the link to WGMZ. 

At WQDC, Midland, (63 miles 
north of WSWM, Lansing) the re- 
ception point is located several 
miles from the Midland transmitter 
to prevent the local transmitter sig- 
nal (99.7 mc) from beating with 
the signal (99.1 mc) from Lansing. 
Here, a new antenna installation 
did not completely eliminate cus- 
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SAC LAMENTO UNION Wed., May 12, 1465 is 
miniminnoThimmammemoo 

KHIQ -FM Scores Another 

Sacramento First! A New 

JAMPRO Antenna! 

JitMP o, 
Aitt 

PW. 
JPi" t6 

a 

Pardon us for sounding off like this, but frankly, we're a little bit excited 
about our revolutionary "Dual Polarized' Jampro antenna! What's so revs. 
lutionary about it? Number one: It beams 2 (dual) signals instead of one. 
Horizontal - like before - and 'Vertical ----never before nowt And two: 
Were the first (and only) FM Station in Sacramento to have one! Further: 
Although all FM stations (including us) have HORIZONTALLY powered 
antennas, the signal transmitted, at its strongest, does not always reach every 
receiver within the station's coverage pattern. Differences in terrain cause it 
to deflect thus producing interrupted or weak reception in some areas. This 
is where our new JAMPRO comes in. It eliminates horizontal "fade -out" lay 
filling in the gaps with a vertical signal. Result: More power and vastly im- 
proved reception - six times as much for your table receiver, 40 times as 
much for your car radio plus better -than -ever KHIQ stereo! 

EW JAMPRO "DUAL POLARIZED" ANTENNA FORMUI4 

ISENNonomillignioniann 
SMAMMIIIMMINIMMINISMINI 

HORIZONTAL 
power assures you 

ALMOST no Variation 
to signal strength 

i 

Vastly Improved 
RECEPTION for - Table Receivers, 
Car Radios Plus 

VERTICAL 
power added. assure 

you NO Variation 
in signal strength 

Better -than -ev 
Stereo! 
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FROM DYNAIR 
...and it ali has 

TX -4A "DYNA -MOD" 

Solid State Audio /Video Modulator 

Series 6600 Solid -State Balanced -Line 
Video Transmission Eeui ¡pment 

VS -121A Solid -State Broadcast Switcher /Fader 

with Preview Buss 

AGC ... AFC ... APL - nothirg 
new. But APQ (Automatic Picture 
Quality) is a DYNAIR exclusive! See 
APQ and the new DYNAIR equip- 
ment at the NAEB /Armed Forces 
TV Conference, Booths 9 -10, Wash- 
ington, D.C., Oct. 31 -Nov. 4. 

ELECTRONICS. INC. 
SAN DIEGO, CALIFORNIA 

60 FEDERAL BOULEVARD 

SAN DIEGO. CALIFORNIA 92114 

TELEPHONE 1 7141 582 -92 
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tomer complaints about "swim- 
ming." When a local distributor ex- 
hibited stereo receivers at the Sagi- 
naw Fair, several of the receivers 
motorboated when receiving signals 
relayed by WQDC from Lansing; 
locally originated stereo broadcasts 
were okay. The distributor was ad- 
vised to use a better antenna. When 
a good FM receiver antenna was 
pointed at the station antenna, the 
motorboating in the receivers 
changed to slow channel reversal - 
or "swimming "; also, the stereo - 
indicator light blinked with the 
phase reversal. An engineer repre- 
senting the manufacturer of the 
radios affected suggested that the 
station replace the receiver used at 
the reception site. A different re- 
ceiver completely eliminated the 
"swimming." Further investigation 
revealed that the receiver initially 
used had been leaking WSWM's 
19 -kc pilot signal through the audio 
circuits. The original 19 -kc pilot 
signal was then beating with the 
19 -kc pilot generated at the WQDC 
transmitter which caused pilot 
phase reversal. Superior audio fil- 
tering in the new receiver solved 

SPOTMASTER 

PortaPak I 
Cartridge 
Playback Unit 
Your time salesmen will 
wonder how they ever 
got along without it! 
Completely self -con- 
tained and self -powered, PortaPak I offers 
wide -range response, low distortion, 
plays all sized cartridges anywhere and 
anytime. It's solid state for rugged de- 
pendability and low battery drain, and 
recharges overnight from standard 115v 
ac line. Packaged in handsome stainless 
steel with a hinged lid for easy mainte- 
nance, PortaPak I weighs just 111/2 lbs. 
Vinyl carrying case optional. 

Write or wire for full Information. 

BROADCAST ELECTRONICS, INC. 
8800 Brookville Road 

Silver Spring, Maryland 

Circle Item 46 on Tech Data Card 

the problem of channel reversal. 

At all three stations it was no- 
ticed that distortion would momen- 
tarily occur on certain high fre- 
quencies; this was most apparent 
on trumpet notes -yet there seemed 
to be no evidence of overmodula- 
tion. A test was programed with 
WSWM, Lansing, and WGMZ, 
Flint, to determine the cause of this 
distortion. Initially, WSWM broad- 
cast a monophonic 400 -cps signal 
at 100% modulation to allow 
proper adjustment of the receiver 
and scope. Then, WSWM turned 
on their 19 -kc pilot. The receiving - 
station engineers connected their 
receiver's left -channel output to the 
scope vertical input and the right - 
channel output to the horizontal in- 
put. Two equal in -phase signals 
were transmitted by WSWM to pro- 
duce a L+R signal, and care was 
taken to prevent overmodulation. 
As the transmitted frequency was 
swept from 40 to 15,000 cps, the 
engineers noted that the scope trace 
shifted from a line slanting right- 
ward to an ellipse. The same test 
was repeated with an L -R signal, 
and the same phase shift was again 
noted. A land -line test from 
WSWM disclosed no phase shift 
or beating at the stereo generator 
output. Because there had been 
previous problems with 19 -kc pilot 
contamination of the audio, low - 
pass filters were placed at the re- 
ceiver output. A repeat of the test 
using the filters showed a signifi- 
cant decrease in phase shift at all 
frequencies. 

A research file maintained by 
the company was quite useful, as 
these stations had no prior experi- 
ence with troubles of this type. 
Magazine articles and manufactur- 
ers' literature proved invaluable in 
helping to diagnose and eliminate 
the problems. 

Have you solved a technical prob- 
lem at your station recently? Why 
not share your solution with other 
broadcasters by way of Engineers' 
Exchange? Send your items to: 
BROADCAST ENGINEERING, 
4300 West 62nd Street, Indianapolis, 
Indiana 46206. We pay cash for those 
we use, and we'll award a book of 
the author's choice from the Howard 
W. Sams Modern Communications 
Course or Broadcast Engineering 
Notebooks series for the item judged 
best each month. 

BROADCAST ENGINEERING 
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SYLVANIA 
tL2CTRONIC TVHt 

SYLVANIA 
DACTXONIC TUFF 

TN[ MAUX 
OF 

QUALITY 

SYLVANIA 
ELECTRONIC TUBE 

SYLVANIA 
ELECTRONIC TUBE 

YOUR SYLVANIA DISTRIBUTOR HAS A 

COMP TF 

NV N o R( 
From his full -line inventory of Sylvania industrial and 
commercial tube types, you get immediate off -the- 
shelf delivery. Electronic tubes for every application. 
Same -day service, wherever possible. 

These are rugged, long -life electronic tubes, 

October, 1965 

proven by outstanding performance and character- 

istics over long periods of testing and in actual use. 

Call your Authorized Sylvania Distributor. 
Electronic Tube Division, Sylvania Electronic 

Components Group. 

SYLVAN I.1 
SUBSIDIARY OF 

GENERALTELEPHONE & ELECTRONICS GTE 
NEW CAPABILITIES IN: ELECTRONIC TUBES SEMICONDUCTORS MICROWAVE DEVICES SPECIAL COMPONENTS DISPLAY DEVICES 
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CONVERT 
TO 

Cool Reliable 

Silicon Rectifiers 
from 

WILKINSON ELECTRONICS 

lr 'I t. 

SR -14 -12 
Replaces 872 -8008 -575 

FEATURES 

Direct Replacement 
No Rewiring 

Nonencapsulated -- 
Easy to Repair 

GO -NO -GO Light 
Indicators Warn of 
Any Difficulty 

Safe for Operators 
Lights Warn 
of Hi Volts ON 

Replacements available 
5U4 5R4 866A 872 8008 

6894 6895 673 8698 857B 

Now you can modernize 
equipment easily and eco- 
nomically to reliable solid 
state power supplies. 

WE units plug in to exist- 
ing sockets and component 
removal is unnecessary. 

Each replacement contains 
a number of hermetically 
sealed diodes shunted by in- 
dicator lights and RC Net- 
works. All components are 
replaceable. 

REDUCE HEAT - CUT POWER 

AND TUBE COSTS 

END OFF -AIR PANIC 

OAL.r 

Wilkinson Electronics, Inc. 
1937 W. MacDade Blvd. 

Woodlyn, Pa. 19094 
Telephone: 215-874-5237 

NEWS OF THE INDUSTRY 

INTERNATIONAL 

TV Recording Techniques 
at SMPTE Conference 

Electron -beam recording will be the 
subject of at least four technical papers 
at the 98th SMPTE Technical Confer- 
ence and Exhibit at the Queen Eliza- 
beth Hotel. Montreal. October 31 to 
November 5. 

Unlike previous recording methods 
using mechanical styli, photographic re- 
cording, or magnetic recording, electron - 
beam recording, or "EBR," depends on 
the direct action of a stream of electrons 
upon a recording tape or film. The in- 
formation capacity of the system is enor- 
mous, but there are serious practical 
difficulties because of the need to run 
the recording film in a vacuum. If 
these problems can be overcome, EBR 
is expected to supplement and possibly 
eventually replace present video-tape 
systems for recording pictures. 

Other topics of major interest to be 
discussed at the Montreal Conference 
include UHF and color transmission 
problems, vertical -interval testing and 
monitoring, automatic video switching. 
and quality- control procedures. 

SPOT MASTER 
Tape 

Cartridge 
Racks 

HM 100 

from 
industry's 
most comprehensive 
line of cartridge tape equipment. 

Enjoy finger -tip convenience 
with RM -100 wall -mount wood 
racks. Store 100 cartridges in 
minimum space (modular con- 
struction permits table -top 
mounting as well) ; $40.00 per 
rack. SPOTMASTER Lazy 
Susan revolving cartridge wire 
rack holds 200 cartridges. Price 
$145.50. Extra rack sections 
available at $12.90. 
Write or wire for complete details. 

.4gikagr" `- ` 
BROADCAST ELECTRONICS, INC. 

8800 Brookville Road 
Silver Spring, Maryland 
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500,000-Waft Transmitter 
for Nigeria 

Factory tests of a 500 -kw medium -fre- 
quency AM broadcast transmitter have 
been completed by LTV Continental 
Electronics Division of LTV Electro 
Systems, Inc. The transmitter was built 
for the Nigeria Broadcasting Corpora- 
tion, Enugu, Eastern Nigeria, Federation 
of Nigeria. 

Completion of factory tests ends the 
first phase of a $1,228,374 contract be- 
tween the manufacturer and the Nigerian 
Broadcasting Corporation. Under the 
terms of the contract, Continental is 
supplying the transmitter, directional an- 
tenna system, spare parts, installation, 
and supervisory services. The new facil- 
ity is part of the Nigerian Government's 
long -range plan to improve communica- 
tions and educational programing 
throughout that country. 

The transmitter is made up of two 
250,000 -watt transmitters which are com- 
bined to deliver full carrier power of 
500.000 watts. The directional antenna 
system consists of coupling and phasing 
equipment and three 840' towers. 

TV in Africa and South America 
The Ghana television service has been 
officially declared open by President 
Kwame Nkrumah. Designed, built and 
installed by The Marconi Company, in 
collaboration with the Ghana Broadcast- 
ing Corporation, the new service has 
three television transmitting stations at 
Accra, Kumasi, and Sekondi- Takoradi. 
These stations cover approximately one 
quarter of the country including the 
Atlantic seaboard, the most heavily pop- 
ulated part of Ghana. Each of the three 
stations is served by a central studio 
complex in Accra, the capital. 

All three stations use 5 -kw picture 
transmitters and 1 -kw FM sound trans- 
mitters. Three -bay turnstile antennas are 
mounted on 400' towers at Accra and 
Kumasi and a 300' tower at Sekondi- 
Takoradi. At each station the trans- 
mitters are located in a central trans- 
mitting area with a control room and 
adjoining workshops. stores, engineers' 
rooms, and generator buildings. In ad- 
dition, at Accra and Kumasi, there are 
transmitter /receiver terminals for the 
microwave link which joins Accra and 
Ejura. 

On the other side of the world, the 
company is installing a new station at 
Mar del Plata, the principal seaside 
resort and one of the largest cities in 
Argentina. It will be run by Mar del 
Plata Television S.A. 

The station will use a 5 -kw picture 
transmitter and a 1 -kw FM sound trans- 
mitter in conjunction with a high -gain 
omnidirectional antenna system. 

B R O A D C A S T E N G I N E E R I N G 
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SOMETHING SPECIAL IN 

THE BBRC MARK VII: AN ADVANCED DEVELOPMENT IN 

COLOR SPECIAL EFFECTS GENERATORS 

The Mark VII, designed for the most critical studio and van 
plications, assures low maintenance and trouble -free operat 

The Mark VII is capable of color inserts (color matting). 
output video of the Mark VII is the combination of back- 
ground video and artificially generated color inserts. 
color within the range of the NTSC spectrum may be gener 
by the settings of the manual controls. The basic sys 
can handle a variety of monochrome or color signals 
either composite or noncomposite format at the inputs. 

A non -additive mixing technique, insensitive to variations in 
video brightness levels, is incorporated for a new effect with 
lap- dissolves. The Mark VII systems consist entirely of tran- 
sistorized plug -in modules, expandable on a building block 
basis to allow for a variety of pattern cards. Control panels 
can be selected for present needs or future requirements. 

Priced from $1810.00. For immediate information call your 
local distributor, or write to BBRC Video Marketing. 

B: /C 
BALL BROTHERS RESEARCH CORPORATION BOULDER, COLORADO 80301 TEL: 303/442-296E TWX: 303/443-6290 At-_ 
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NATIONAL 
New ETV Tower 

The last section of what are believed 
to be the first UHF and VHF helical 
television antennas ever combined in a 
single tower has been put into place. 
When in operation, the antenna will 
transmit two television broadcast signals 
from the top of the new 1000 Lake 
Shore Plaza building in Chicago. It will 
serve both the city's educational tele- 
vision stations, WTTW, channel 11, and 
WXXW, channel 20. The 250' tower 
atop the 55- story, 590' apartment build- 

ing will enable the two stations to trans- 
mit without interference from any build- 
ing in the Chicago area. 

The largest section to be raised was 
a 30' -high, 36 "- diameter, 6 -ton pipe mast 
that serves as a base for the antenna. It 
was raised by a crane attached to the 
top of the building. The crane was then 
shifted 15° to allow the collar to be set 
in place. 

1925' Tower Planned 
An application for a tower to support 

an antenna 2000' above average terrain 
has been filed by the Black Hawk 
Broadcasting Co. for KWWL -TV, Water- 
loo, Iowa. The tower is to be built on 
a site twelve miles south of Independ- 
ence and two miles east of Highway 150. 
Work has already started on remodeling 
and installation which will give KWWL- 
TV the first all -color television facility 
in Iowa. Equipment on order includes 
two color cameras for studio use, a 
video tape recorder, and color film 
camera. 

The Black Hawk Broadcasting Com- 
pany was founded in 1947 and presently 
operates radio stations KWWL in Water- 
loo; KLWW in Cedar Rapids; and 
KAUS in Austin, Minnesota; television 
stations KWWL -TV in Waterloo and 
KMMT in Austin; and the Coca Cola 
Bottling Company of Waterloo. 

Long CATV Relay 
The Federal Communications Com- 

mission has granted American Television 
Relay, Inc. of Phoenix, Arizona, con- 
struction permits to bring the four Los 

Angeles independent television stations 
to Teleprompter's Farmington and Silver 
City cable systems in New Mexico. The 
applications have been pending about 
one year. The present common -carrier 
microwave service from Los Angeles to 
Yuma, Arizona, will be extended into 
these new areas with the signal path to 
be split at Pinal Peak, near Globe - 
Miami, Arizona. The northern branch 
will go to Farmington, the southern 
branch to Silver City. The signals will 
travel distances of 700 and 400 miles, 
respectively. Service is expected to begin 
by January, 1966. 

American Television Relay operates 
common -carrier microwave in Southern 
California and Arizona and has applica- 
tions on file to operate in Texas. 

NAB Fall Conference Series 
Recruiting of radio personnel, a new 
radio license form, color television, and 
the impact of community antenna tele- 
vision are among items to come up 
for review at the eight 1965 Fall Con- 
ferences sponsored by the National As- 
sociation of Broadcasters. Also on the 
agenda are reports on NAB operations 
by President Vincent T. Wasilewski and 
Board Chairman John F. Dille, Jr. A 
member of the Federal Communications 
Commission will participate in each of 
the conferences. Each Commissioner will 
speak informally and answer questions 
during the second morning session of 
the Conference. 

New Gates "Top Level" 
positively prevents 
FM overmodulation 

Strong statement? Read what one FM broadcaster 
has to say: "We can run our total modulation up to 
98% and hold it without overmodulating, balance 
change or distortion." And another: "Truly it gives 
a new sound ... crystal -clear beauty ... rich and 
vibrant program definition, and it makes the station 
sound louder and fuller." 
The Top Level is for use between your limiting 
amplifier and FM transmitter - designed for stereo 
or monaural use. It is fully transistorized. Gives 
instantaneous action. Extremely low distortion. 

Write for brochure 168 and NAB engineering paper. 

NAR RIS 

I NTE RTYPE 

CORPORATION 
GATES 

MIWIMIWWMTNNT 

GATES RADIO COMPANY QUINCY, ILLINOIS 62302 U.S.A. 

A subsidiary of Harris- lntertype Corporation 
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The day- and -a -half conferences, ar- 
ranged by NAB for member radio and 
television executives, will be held in 
eight different cities across the nation 
from October 14 through November 23. 
Joint sessions for radio and TV delegates 
will be held each morning at each con- 
ference, with separate radio and TV 
meetings scheduled for the first after- 
noon. Each conference also will feature 
an opening -day luncheon, with a list of 
prominent speakers to be announced 
later. Each conference will open with 
Mr. Wasilewski's report to the member- 
ship at the first joint session. 

Two presentations also are scheduled 
at the opening session: "The 1966 Elec- 
tions- Action Now!" and "CATV -Your 
Association's Position." 

Mr. Dille will present his report at 
the second joint session on the second 
day. Informal remarks by an FCC Com- 
missioner, followed by a question -and- 
answer session, will be featured during 
the second -day joint meeting. Also on 
the second -day agenda: "The People vs. 
Dr. Buzzard or The Road to the Code." 
A roundtable discussion between dele- 
gates and NAB staff members will con- 
clude each conference. 

The separate radio session on open- 
ing day will include: "People, Programs 
and Payment" (on the recruiting, use, 
and reimbursement of radio -station per- 
sonnel), "Candor and the Radio Code," 
"Logging for Renewal- Adjusting to the 
New Radio Form," and "Radio Bull 
Session" (an opportunity for comments, 
questions, and answers about modern 
radio.) 

The first -day TV session program: 
"Transition to Color - Challenges for 
Every Department," "TIO Presentation" 
(new ideas form the Television Informa- 
tion Office), "The Economics of Corn - 
munity U's - Including the Latest on 
Equipment Leasing," "The Waking Giant - The TV Broadcaster as an Advocate ", 
and "TV Bull Session." 

Locations and dates for each of the 
eight Fall Conferences, and the FCC 
Commissioner appearing at each are: 

Oct. 14 -15 Louisville, Ky., Brown 
Hotel, James J. Wads- 
worth. 

Oct. 18 -19 Atlanta, Marriott, Rob- 
ert T. Bartley 

Oct. 21 -22 Baltimore, Md., Lord 
Baltimore, Robert E. 
Lee 

Oct. 25 -26 Boston, Statler Hilton, 
Kenneth A. Cox 

Nov. 11 -12 Chicago, Sheraton Chi- 
cago, Mr. Lee 

Nov. 15 -16 Denver, Brown Palace, 
Lee Loevinger 

Nov. 18 -19 Spokane, Davenport, Mr. 
Cox 

Nov. 22 -23 Phoenix, Westward Ho, 
Chairman E. William 
Henry 

(Commissioner Rosei Hyde will be out 
of the country during the six -week period 
when the Conferences are held.) 

UHF Under Construction 
The transmitter for WPHL -TV, one 

of the three new UHF television stations 

October, 1965 

NOW! GIVE YOUR FM STATION 

100% MODULATION CAPABILITY 

WITH THE FAIRCHILD CONAX! 
Now! The FAIRCHILD CONAX enables FM radio stations to increase 

their signal strength and apparent loudness potential by the effective ccn- 
trol of high frequencies which cause trouble when pre- emphasized. High 
frequencies add sparkle and "bite" to program material and pre -emphasis 
improves signal -to -noise ratios. When the two are combined, however, it 
often becomes necessary to decrease the station's power to eliminate over - 
modulation possibilities. 

How can high frequencies, which normally contain less energy than rrid 
or low frequencies, cause trouble when pre- emphasis is applied? Simp el 
High frequency information, such as the jingling of keys, the sharp "s ".. tote 
muted trumpet, cymbals, or other high frequency sounds, often become high 
frequency "spikes" when pre- emphasized thereby exceeding the FCC 10C% 
modulation limitation. By making high frequency information "spike -free" 
(through the use of inaudible super fast 
attack and release times) the FAIRCHILD 
CONAX now allows the use of the full high 
frequency pre- emphasis curve. 

HERE'S A STEP -BY -STEP GRAPHIC ANALYSIS 
OF THE FAIRCHILD CONAX IN ACTION ... 

FIG A - Normal program material with program 
information distributed in mid range -500 
to 5000 cycles. 

FIG B - Same program material pre- emphasized. 
Stilt trouble -free. 

FIG C - Program material with a high percentage 
of high frequency material in its content 
-such as found on today's records. 

FIG D - Same high frequency program material 
(hot) after pre- emphasis. Note high fre- 
quency "spikes" now exceed 100% of 
modulation. 

FIG E - Same program material now controlled by 
the FAIRCHILD CONAX action. * Note even with pre - emphasis the lack 
of troublesome high frequency "spikes" 
that normally would cause over -modulation. 

The FAIRCHILD CONAX has an exclusive 
patented preview circuit which applies a 
standard pre- emphasis curve to any entering 
signal. The patented FAIRCHILD CONAX fre- 
quency dividing and controlling network al- 
lows accurate and inaudible control only of a 

the troublesome high frequency "spikes ". RE KC 

This means you can transmit a signal with 
high average modulation level up to 3 db 
higher, utilizing the full apparent loudness 
possibilities of your rated power. In FM 75 

stereo and SCA transmission,the FAIRCHILD 
CONAX prevents splatter between the SCA 
channel and the stereo channel, allowing you 
to use both of these dollar producing signals 
to their fullest. Now full modulation capabili- 
ties can be realized without the danger of 
FCC citation or any change in the transmitted sound of your signal. Now 
FAIRCHILD CONAX gives your station that brighter and louder sound... 
the sound that sells. AVAILABLE IN MONO OR STEREO COMPACT SIZE! 

Write to FAIRCHILD - the pacemaker in professional audio products - for complete devils. 
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The Commentator: 
"I needed a headset that eliminates noise, 
provides a noise -canceling broadcast quality 
microphone, leaves both hands free, is com- 
fortable over long stretches, and really takes 
punishment. My Roanwell does the whole job! 
Do you read me, Cameraman ?" 

11 Roanwell TV Specials to choose from - a 
model for every studio /field use. Users include 
ABC, CBS, NBC (all nationwide). Write for free 
brochure. 

ROANWELL CORPORATION Roanwell Building 
180 Varick Street, New York, N. Y. 10014 (212) YUkon 9 -1090 TWX: (212) 640 -4791 

Circle Item 54 on Tech Data Card 

in the Greater Philadelphia area, has 
been delivered at the station's studio at 
1230 East Mermaid Lane, Wyndmoor. 

The station has scheduled equipment 
tests to begin September 1 and program 
tests to start September 17. 

Mr. Franklin R. Valentine, Jr., has been 
appointed executive vice -president and 
director of Unicorn, Inc. Prior to join- 
ing the firm, Mr. Valentine was as- 
sociated with Charles A. Sammons and 
National Trans -Video of Dallas, Texas, 
for a period of 12 years. An attorney 
by profession, he will act as General 
Counsel for the Corporation. 

80 

Robert E. Lauterbach has been ap- 
pointed manager- broadcast sales for 
General Electric Visual Communications 
Products. Mr. Lauterbach succeeds John 
Wall, who recently was appointed to 
the new position of manager- industry 
relations for G -E Visual Communica- 
tions Products. He will make his head- 
quarters at Electronics Park. Mr. Lauter- 
bach is a native of Denver, Colorado, 
a graduate of California Institute of 
Technology in electronics, and holds a 
master's degree in business administra- 
tion from the University of Denver. 
Formerly general manager of cable op- 
erations, John P. Campbell has been 
named vice -president of Cox Cable - 
vision Corp., a wholly owned subsidiary 
of Cox Broadcasting Corp. Mr. Camp- 
bell has been active in CATV since 
1954, having established the Dubuque, 
Iowa, cable system for Jerrold Elec- 
tronics Corp. at that time. He was later 
eastern regional manager for H & B 
American for five years and has been 
with Cox Cablevision since July of 1963. 

Charles L. Townsend has been promoted 
from director of product development 
to vice -president in charge of engineering 
operations at TelePro Industries, Inc., a 
subsidiary of Defiance Industries, Inc. 

Mr. Townsend has 27 years of execu- 
tive engineering background with the 
National Broadcasting Company. An 
early television pioneer, he was design- 

ing and building television gear for 
studio operations as far back as 1931. 
Mr. Townsend is the author of numerous 
writings and publications bearing on the 
problems of sound transmission, ampli- 
fication, and film testing as they relate 
to the television industry. He is an active 
member of many national organizations 
concerned with the technical aspects of 
radio and television broadcasting. 

Norman Knight, president of Knight 
Management Corp., Boston, has ap- 
pointed Walter Welch general manager 
of CATV operations. Mr. Welch will 
develop various CATV properties includ- 
ing Virgin Isles TV, Inc., St. Thomas, 
Virgin Islands, U.S.A., and other Carib- 
bean interest for the Knight enterprises. 

After 15 years of broadcast engineer- 
ing, Mr. Welch entered the CATV field 
in 1958 and has served as chief engi- 
neer of two CATV companies and vice - 
president and general manager another. 

PROPERTY 
TRANSACTIONS 

====== 
New Acquisition 

Acquisition of the assets and business 
of Dage -Bell Corporation by Raytheon 
Company has been announced. Dage- 
Bell manufactures closed- circuit and 
broadcast television equipment, language 
laboratories, and learning- center systems. 

Under the terms of the agreement, 
Raytheon assumes all of Dage -Bell's lia- 
bilities, and 161,534 shares of Raytheon 
common stock are to be distributed to 
Dage -Bell stockholders as part of the 
liquidation of Dage -Bell. 

Dage -Bell is the sixth acquisition by 
Raytheon in the past 12 months. Earlier 
acquisitions were Amana Refrigeration, 
Inc., the computer division of Packard - 
Bell Electronics Corporation, the com- 
puter- memory business of Philco's Aero- 
nutronic Division, Micro State Elec- 
tronics Corp., and Penta Laboratories, 
Inc. Raytheon will operate the business 
as a subsidiary within its Equipment 
Division. 

BROADCAST ENGINEERING 
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NEW PRODUCTS 
IM En NM ME EN 

Automatic Logger 

Log 96 is designed to meet FCC require- 
ments for automatic program logging. 
It records 96 hours of program material 
on 1200' of standard 1/4" recording tape; 
time reference is accomplished by a 
1000 -cps tone burst automatically im- 
pressed on the tape every five minutes. 
Electronics are fully transistorized, and 
a solid -state 28 -volt power supply is in- 
cluded. The drive motor is of the syn- 
chronous, hysteresis type. The basic 
model of this Autotronics of Oklahoma 
product is priced at $595. A choice of 
blue wrinkle or blue enameled front 
panels is available. 

Circle Item 120 on Tech Data Card 

Remote Recorder Operation 
A remote control station and relay con- 
trol electronics are available for Magne- 
cord 1021, 1022, and 1024 tape record- 
ers, as options with new machines or for 
installation on equipment presently in 
use. The relay control electronics con- 
verts the standard electro-mechanical 
button control to touch -button control. 
The remote control station allows remote 
control of all transport modes. Tally 
lights permit the operator to identify the 
mode in use without visual monitoring 
of the recorder. The relay control elec- 
tronics has an extra "delay" relay that 
prevents the recorder from going into 
normal forward mode from fast forward 
mode until tape comes to a complete 
stop; this prevents accidental tape break- 
age or spillage. To prevent accidental 
erasure of tape, record and safety but- 
tons must be pushed simultaneously. The 
logic of the relay system cannot be dis- 
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curbed by pushing more than one but- 
ton, or all buttons at once. Prices for 
the remote units are $175 for the relay 
control electronics and $58 for the re- 
mote control station. 

Circle Item 121 on Tech Data Card 

Solid -State Video Amplifier 
The Model IT -284A video amplifier 
provides a 50% increase in output volt- 
age over the original ITI design, the 
Model IT -284. The response of the 
Model IT -284A is down a maximum of 
3 db at 14 mc; thus it provides 1100 - 
line resolution capability. A peak-to- 
peak input of .25 volt provides a 75 -volt 
output. The predecessor unit will con- 
tinue to be available for those applica- 
tions where its 1600 -line capability is 

required. Both devices are a l solid 
state. Single -unit price of the Mcdel IT- 
284A is $400. The companion power 
supply, Model IT -285A, is optional at 
$200. 

Circle Item 122 on Tech Data Card 

Vidicon Viewfinder Camera 

The VC -6 vidicon viewfinder cansera has 
been developed by Maryland Telecom- 
munications for broadcast or closed - 
circuit applications. The camera is de- 
signed to accept, from an external 
source, timing pulses conforming to EIA 
Specification RSI70, paragraph L3. The 
unit consists of fully transistorized sepa- 
rate camera -viewfinder and cant -ol units 
which utilize broadcast -type I K con- M 

The Cameraman:: 
"I've got the whole picture. I needed a 
headset that's just as comfortable and noise - 
eliminating as yours but also monitors both 
program and the director. The Roanwell I've 
got has a noise -canceling mike to boot." 

11 Roanwell TV Specials to choose from - a 
model for every studio /field use. Users include 
ABC, CBS, NBC (all nationwide). Write for free 
brochure. 

ROANWELL CORPORATION Roanwell Building 
180 Varick Street, New York, N. Y. 10014 (212) YUkon 9 -1090 TWX: (212) 640 -4791 

Circle Item 5S on Tech Data Card 
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I 

BROADCAST 

EQUIPMENT 
"reliable 

profit makers" 

REMOTE PICK -UP SYSTEM 
Unequaled 160 me /s performance 
for quality broadcasting 

± 1.5 db 50. 10,000 cps. 
1.6% max. distortion 

s 

1111111.117111111111110 

11111111611111111111511111111 
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REMOTE CONTROL SYSTEMS 
For AM -TY -FM via single AC phone line or STL 

Push -Bution 21 Channels 
Silicon Solid -State 

PCL-2B 

950 mc/s 
AURAL STL 
For AM, FM, Stereo and TV 

± 0.5 db 50- 15,000 cps 
Less than 1% distortion 

Provision for SCA Multiplex, 
Remote Control and 
Order Circuits 

MOSELEY 
ASSOCIATES, INC. 

135 NOGAL DRIVE 

SANTA BARBARA, CALIFORNIA 
(805) 967 -0424 

Circle Item 56 on Tech Data Card 
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nectors and Belden 8280 or 8284 cable. 
The VC -6 is equipped with a four -lens 
turret and tally lights. Lens selection and 
focus control are located on the right 
side of the camera. Specified resolution 
is in excess of 800 horizontal TV lines 
at .3 foot candle of target illumination, 
and over 500 horizontal TV lines at .04 
foot candle. Other features are a cascode 
input Nuvistorized video preamplifier, 
nonmicrophonic video amplifier with 10- 
mc bandwidth, sweep protection, linear- 
ity of both horizontal and vertical axes 
within 2 %, an automatically regulated 
electrical focus and target adjustment for 
light -level changes (4000 to 1), and a 
fully regulated power supply ( ±1 %). 
The camera -viewfinder weighs less than 
35 pounds, and the control unit weighs 
less than 8 pounds. The price is $3995 
less cable. 

Circle Item 123 on Tech Data Card 

Vidicon Protection 
Cam -Trol, a device that automatically 
protects the vidicon against burnout and 
damage due to flashing or reflecting 
bright light, is produced for use in 
closed -circuit television applications by 
Centurion Products. The unit, designated 
Model CT4, consists of a protective 
shield connected to a power -pack con- 
trol. The shield automatically covers the 
camera lens whèn light exceeds a pre- 
determined level. When the light returns 
to a safe level, the shield automatically 
returns to an open position, exposing 
the lens again. The standard Cam -Trol 
includes an opaque shield which cuts off 
picture transmission when it is activated 
by bright light. A filter shield is also 
available which cuts down on light in- 
tensity while allowing continuous trans- 
mission of the picture. 

The product is designed to be effective 
both indoors and outdoors, and can be 
set for activation at various light levels. 
The device automatically caps the cam- 
era lens when the camera power is 
turned off. This is important, since 
bright light can destroy the photosensi- 
tive phosphors on the face of the vidicon 
even when the camera is not operating. 

Circle Item 124 on Tech Data Card 

CINEMA 

PRECISION 

AUDIO 

EQUIPMENT 
AUDIO ATTENUATORS 
Cinema's new compact rotary slide - 
wire attenuator is now available for 
your mixing consoles as single or 
ganged units. A must where smooth 
control is desired. Other standard 
types are also available for applica- 
tions demanding precision noiseless 
attenuation, reliability and long term 
stability. 

GRAPHIC EQUALIZER 
The Cinema Graphic Equalizer offers 
a compact system of extreme flexi- 
bility. Each of the six controls per- 
mit the operator to equalize or 
attenuate that portion of the spec- 
trum 8 db. This is an active unit 
having zero 
insertion loss 
and up to 35 
db additional 
gain. 

DIP FILTER 
Features a notch depth 
of 50 db minimum and 
which is continuously 
variable from 30 to 
9,000 cps. Extremely 
useful for removing 
single frequency noise 
and for harmonic dis- 
tortion measurements. 

PROGRAM EQUALIZER 

Provides for accurate frequency response corrections 
in audio equipment. Easy operation of the two control 
knobs allow over 395 curve combinations. Detented 
action of the controls permits reference dial settings 
for future duplication of desired characteristics. 

DEGAUSSERS 
Cinema bulk degaussers 
are a favorite with sound 
men throughout the world. 
Provides erasure of program 
material and residual noise 
from magnetic tapes on 
reels up to 17 inches in di- 
ameter and 2 inches wide. 
Also, "Pencil" type de- 
gaussers are available for 
erasing small areas thus 
avoiding splicing. 

Hi -Q's Cinema precision audio equipment is backed by 
an enviable reputation generated by over 25 years of 
outstanding service in critical sound recording, broad- 
cast and laboratory applications. Many other custom 
audio products are available. Put the benefit of our 
experience to work for you. Write for Hi -Q's Cinema 
precision audio equipment literature today. 

DIVISION 

AEROVOX 
CORPORATION 
CINEMA PLANT 

1100 CHESTNUT STREET, BURBANK, CALIFORNIA 91503 

PHONE: 213-849-5511 TWX: 213-846-3578 
Circle Item 57 on Tech Data Card 
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I6-mm TV Projector 
This multispeed 16 -mm motion picture 
projector, Model 224 -A -TV, features 
flickerless operation at all speeds -1, 2, 
3, 5, 6, 10, and 30 frames per second. 
L -W Photo, Inc. designed the machine 
for video -tube projection. A continuous - 
hold control permits stop- motion projec- 
tion onto a television camera pickup 
tube without loss of light intensity or 
color values. The projector incorporates 
a television -type shutter, a synchronous 
motor, and a timing -belt drive. A hand- 
held remote control unit is included with 
the portable, 30 -lb projector. It operates 
the projector at all speeds, plus reverse 
and stop- motion, and at single- frame. 
Other features include an automatically - 
maintained film loop, digital frame 
counter, and a cooling and heat- filtering 
system to prevent film damage. The 
projector utilizes a 750 -watt lamp and 
operates with standard 115 -VAC power. 
A daylight projection viewer is built into 
the case for desk -top viewing. 

Circle Item 125 on Tech Data Card 

Solid -State Audio Amplifiers 
Known as Model A -24 Preamplifier/ 
Program Amplifier and Model A -40 
Program /Monitor Amplifier, the units 
pictured here are designed to meet the 
requirements of broadcasting and re- 
cording. The Model P -2 Regulated Sup- 
ply provides power for combinations of 
the two amplifiers. The Model A -24 has 
a maximum gain of 50 db and maxi- 
mum output of +24 db. For applica- 
tions requiring a higher line level along 
with a higher -loss line pad or output 
splitting network, the Model A -40 Pro- 
gram /Monitor Amplifier provides extra 
ceiling reserve capability. The units are 
products of Melcor Electronics Corp. 

Circle Item 126 on Tech Data Card 

MOVING? 
Don't Lose Touch .. . 

Receive BE as usual at your new address 
Write: BROADCAST ENGINEERING 

Circulation Department 
4300 West 62nd St., Indianapolis 6, Ind. 

October, 1965 

AM Modulation Monitor 
The latest addition to the Visual Elec- 
tronics line of auxiliary transmitter 
equipment is a new AM modulation 
monitor type MM -1A. The monitor is 
for use by AM broadcasting stations 
and reads both positive and negative 
modulation as well as carrier shift. The 
modulation meter is calibrated to read 
positive peaks to 133% and negative 
peaks to 100 %. 

An audio output is provided to feed 
the station's off -the -air monitor ampli- 
fier; a second audio output is provided 
to feed a noise and distortion meter. A 
peak indicating flasher unit is incorpo- 
rated, which may be set to indicate mod- 
ulation percentage from 50% to 120 %. 
In addition, a relay is employed to op- 
erate a remote indicator or flasher. 

Provision is made for use with remote 
meters; connectors and controls are built 
into the monitor to adjust the loop re- 
sistance of the external meters. 

Circle Item 127 on Tech Data Card 

$169.50 

Separate Tone Arm 

mounting plate for 
easy installation 
Single lever controls 
33, 45, 78 speeds 
Plays 45 RPM's 
without adapter 
Illuminated speed 
indicators 
Sold with or without 
arm(GREY or REK- O -K111) 

Instant acceleration 
Heavy duty 
professional quality 
Competitive low price 
Call or write for folder 

Unconditionally 
Guaranteed 

-against defects in 
material or work- 

manship when given 
normal maintenance 

SOLD DIRECT 
OR TO 
DEALERS 

_RuSSCO Electronics Mfg. 
6879 N. SUNNYSIDE, CLOVIS, CALIF. 

PH. 299 -4692 
Circle Item 59 on Tech Data Card 

THIS 
IS 

TROUBLE FREIE 

THIS 
IL 

NOT.... 

In a tube -type cable system of 
any size at all ... one man and 
one truck must devote full time 
to replacing defective and ex- 
pensive tubes. Vacuum tubes spell 
"trouble." They burn out :n a 
hurry ... and this kind of trc uble 
will cost you much more than the 
price of the tubes and the labor 
of a technician. This kiini of 
trouble will cost you subscribers 
and a bad name in the community. 

On the other hand, with Aneco 
solid -state equipment, you can 
"set it" and "forget it." Transis- 
tors last from ten to twenty years. 
Combine this longevity with 
Ameco quality and know how and 
you have the closest thing to a 
trouble free CATV system. Ui If it 
is trouble you want ... go the tube 
route. Trouble you will get. If 
it is reliability you want ., .. go 
the Ameco route. Reliabilit} you 
will get. Ameco solid- statr, "the 
Cadillac of the industry." 

P. O. Box 11326 
PHOENIX, ARIZONA 1351:17 

TELE : 602- 252 -6041 

Circle Item 58 on Tech Data C -.d 
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INTERNATIONAL 
- First Choice of those 
who demand the Best! 

( 0 at 
n 

O 
L..:: : I.-. 

DLID Model SS824 From 
TATE 1/4 Track Stereo $1295 

Unsurpassed Performance 
ips db cps s/n 

7 -1/2 ±2 30- 30,000 55 db 

3 -3/4 +2 30-20,000 52 db 

1 -7/8 ±3 50-13,000 45 db 

C...a-w-T . International i Box 1000, Dept. BE -10 
Elkhart, Indiana 46517 

ut á c,...,- ..,-r., in Your Future! 

Circle Item 61 on Tech Data Card 

NOW you can get CARTRIDGE REBUILDING 

CONVENIENCE - ECONOMY 

PLUS Quality Workmanship 
Reliable Service 

48-hour processing 

PLUS ALL cartridges PRETESTED under actual 
broadcast conditions. 

IF you are particular about how you 
spend a dollar, it's simple, economical 
and convenient to have your old car- 
tridges reconditioned and reloaded. 

JOA will inspect, recondition and reload 
your cartridges with ANY LENGTH 
TAPE you specify. 

NO minimum. 

NO extra charge for replacement of 
minor parts. 

New Fidelipac cartridges in any size are 
also available for immediate shipment 
from stock. 

JOA incorporates all of these as a part of 
their service to the broadcaster. 

Phone or write: 

0 
Jo A 

Cartridge Service 
P. 0. Box 3087, 
Philadelphia, Pa. 19150 
Area Code 215, TUrner 6.7993 

Circle Item 62 on Tech Dato Card 
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AMCI antennas 
' °' TVandFM 

Omnidirectional TV and FM 
Transmitting Antennas 

Directional TV and FM 
Transmitting Antennas 

Tower -mounted TV and FM 
Transmitting Antennas 

Standby TV and FM 
Transmitting Antennas 

Diplexers 

Vestigial Sideband Filters 

Coaxial Switches 
and Transfer Panels 

Power Dividers and other Fittings 

Write for information and catalog. 

ALFORD 
Manufacturing Company 

299 ATLANTIC AVE., BOSTON, MASSACHUSETTS 

Circle Item 60 on Tech Data Card 

Television Relay Equipment 
All solid -state television relay equip- 
ment, the MA -2 system includes the 
MA -8508 receiver and MA -8507 trans- 
mitter. Microwave Associates STL and 
mobile equipment is housed in rugged, 
cast aluminum cases for rack mounting 
in STL service or hand -carry in field 
use. 

Both units are available in 1 -, 3 -, or 
7- channel models. Transmitter output is 
two watts for a 1- or 3- channel model, 
and one watt for the 7- channel model. 
Transmitter differential phase and gain 
null are adjustable for optimum color 
performance. The crystal -controlled re- 
ceiver operates in the 1990- to 2110 -mc 
broadcast band and with an optional 
low noise preamplifier has a nominal 
noise figure of 6 db. Equipment meets 
all FCC requirements and applicable 
CCIR and Canadian standards for black 
and white or color television. Nominal 
power consumption using 110 -volt AC 
or 28- or 12 -volt DC is 60 watts: 35 for 
the transmitter, 25 for the receiver. 

Circle Item 128 on Tech Data Card 

Cartridge Head Assembly 
A cartridge head assembly that is di- 
rectly interchangeable on all ATC car- 
tridge machines is being manufactured 
by Lang Electronics, Inc. Azimuth and 
height adjustments on the assembly are 
made with a standard Allen wrench. 

Circle Item 129 on Tech Data Card 
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ENGINEERS' TECH DATA 
- - - - - - ---- - - - - - - - 

AUDIO & RECORDING EQUIPMENT 

67. CBS LABS -Literature on the "Volumax" automatic peak 
controller and the "Audiomax III" solid -state automatic 
level control. 

68. CINE SONIC -Data sheet describes rental service which 
supplies background music prerecorded on 7 ", 101/2", and 
14" reels of tape, or in cartridges. 

69. GOTHAM- Eight -page brochure describes Studer C-37 mas- 
ter tape recorder. 

70. NORELCO- Fourteen -page brochure contains information 
about new C-12A condenser microphone which features 
variable pick -up pattern and bass attenuation. 

71. QUAM -New general catalog No. 65 lists speakers for 
color -TV replacement, PA systems, high -fidelity, and gen- 
eral replacement. 

72. SCULLY -Specification sheets and brochures give data on 
solid -state Model 270 tape player and Model 280 tape 
recorder. 

73. VIKING - Technical literature provides information on 
RP110 and RP120 solid -state record /playback amplifiers, 
and Model 230 tape recorder. 

CAP/ EQUIPMENT 

74. BIONIC -Data is available describing 12-channel DC 
momentary-control unit for program switching by remote 
control between receiving site and control office. 

75. ENTRON- Facility brochure describes product line and 
manufacturing procedures as well as general history of 
company's participation in CATV. 

76. JERROLD- Eight -page brochure features "Starline" solid - 
state unitized CATV systems. 

COMPONENTS & MATERIALS 

77. SPRAGUE -Catalog IND -800A lists UNICIRCUITV mono- 
lithic networks, compatible components, and transistors. 

78. SWITCHCRAFT -New product bulletin No. 153 describes 
Series 32000, and Series 32000TL "T -Lite" illuminated 
switches. 

79. TEXWIPE -Literature gives details on aerosol solvent for 
tape heads and films. 

80. WILKINSON -Catalog sheets list full line of direct-replace- 
ment silicon rectifiers. 

MICROWAVE DEVICES 

81. MICRO -LINK -Planning guide for 2500 -mc ITV systems, 
data on Model 420A portable link and Model 600 fixed link. 

MOBILE RADIO & COMMUNICATIONS 

82. MOSLEY- Literature describes Citizens band antennas. 
83. SPRAGUE -Circular M -853 describes SK -1, SK -10, SIC-20, 

and SK -30 "Suppressikits" for vehicles with alternators or 
DC generators. 

POWER DEVICES 

84. HEVI- DUTY -Bulletin 7 -22 supplies data on line -voltage reg- 
ulator using saturable -core reactor. 

85. ONAN -Standby electric plant equipment and controls are 
listed and described in catalogs F -198, F -205, B -312, 11E/ 
On, and 31D /On. 

86. TERADO -Folder illustrates and lists specifications of 
Model, 50 -160 Tray- Electric power inverter. 

RADIO & CONTROL ROOM EQUIPMENT 

87. COLORADO VIDEO -Sheet gives data for the Model 301 
video analyzer which displays TV waveforms directly on 
picture monitors. 

88. VISUAL ELECTRONICS -Literature lists specifications for 
MM -1A AM modulation monitor. 

October, 1965 

Get a top job in broadcasting . , , 

A First Class 
FCC License 
...or Your Money Back! 

Your key to future success in electronics is a First -Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens - 
Band. Cleveland Institute home study is the idee I way 
to get your FCC License. Here's why: 

Our training programs will quickly prepare you for 
a First -Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payment:. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our "proven effective" Cleve- 
land Institute home study. Just send the coupon below 
TODAY. There's no obligation. 

MAIL COUPON TODAY FOR FREE CATA OG 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. BE -18 
Cleveland 14, Ohio 

Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obl iga t ion. 

CHECK AREA OF MOST 
INTEREST - 

Electronics Technology 
Industrial Electronics 
Broadcast Engineering 

How to Succeed 
in Electronics 

First -Class FCC License 
Electronic Communications 

other 

Your present occupation 

Name Age 
(please print) 

Address 

City 7one State 

Accredited Member National Home Study Council 
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REFERENCE MATERIAL & SCHOOLS 

89. CLEVELAND INSTITUTE -Booklet outlines courses in elec- 
tronics, including those for broadcast engineering and FCC - 

license preparation. 

90. HOWARD W. SAMS- Literature describing popular and in- 
formative technical publications; includes latest catalog of 
technical books. 

STUDIO & CAMERA EQUIPMENT 

91. CLEVELAND ELECTRONICS - Data concerns modifications 
using new yoke assembly to update 3" image- orthicon 
camera. 

92. GENERAL ELECTRIC -Brochure GEA 7859 describes new 
PE -26 completely transistorized portable 3" IO camera sys- 
tem. "First With 4 -V" (brochure GEA -8050) includes photos 
and user reactions to the first 27 G -E color film- camera 
installations. Brochure GEA -7858 lists specifications and 
tube complements for VHF transmitter cubicle combinations. 
Specifications for second generation UHF klystron trans- 
mitters are listed in brochure GEA- 7555B. 

93. MOLE -RICHARDSON - Technical bulletins 102, 104, 105, 
106, and 107 illustrate Softlites, Nooklites, Single Broad, 
Double Broad, and Cyc- Strips. 

94. TV ZOOMAR- Information on Angenieux lenses for IO's 
and vidicons, and data on Evershed Mark II servo- 
controlled pan and tilt equipment. 

TELEVISION EQUIPMENT 

95. DENSON -Flyers and catalog describe new, used, and 
surplus electronic equipment. 

96. VITAL --Data sheets give specifications of Model VI -500 

stabilizing amplifier, Model VI -l0A video distribution ampli- 
fier, and Model VI -20 pulse distribution amplifier. 

97. WARD -Specification sheets describe new solid -state color 
phase equalizer and low -pass filter. 

TEST EQUIPMENT & INSTRUMENTS 

98. BLONDER -TONGUE - Catalog features new "Lab- Line" 
series solid -state UHF /VHF test equipment accessories. 

99. HICKOK- Brochures on industrial tube testers including 
new Model 580, Model 539C, and Model 752A instruments. 

100. I.E.H. -Flyer lists full line of harnesses and adaptors for 
color tubes. 

101. SECO- Folder illustrates 20 test instruments including color - 
bar generator. 

102. TELEMET - Sheet supplies specifications for transistorized 
TELECHROME Model 3518 -Al color -bar generator. 

TRANSMITTER & ANTENNA DEVICES 

103. AIR SPACE DEVICES - Brochure describes "Saf- T-Climb" 
device used to ensure safety during tower erection or 
maintenance. 

104. BAUER- Preliminary specifications are available for Model 
605 7500 /5000 -watt FM transmitter. 

105. DYNAIR -Flyers give particulars on RX -4A solid -state pro- 
fessional TV tuner. Illustrated bulletin introduces Series 
6000 solid -state modular balanced -line transmission equip- 
ment and cites advantages of balanced -line video trans- 
mission. 

106. GATES -Sixteen -page "'FM Station Planner" makes equip- 
ment recommendations for class A, B, and C stations. 
Literature describes new FM -3G 3000 -watt FM transmitter. 

107. MOSELEY ASSOCIATES - Four -page leaflet gives details 
and specifications for Type II and Type III STL radio 
remote -control systems. 

cvrHOyES c 

FASr 

!j 

GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 11/, minutes 
or less in metal, hard rubber and plastics. No 
tedious sawing or filing -a few turns of the 
wrench doe's the job. All standard sizes . . 

round, square, key, or "D'' shapes for sockets, 
switches, meters, etc. At your electronic parts 
dealer. Literature on request. 

GREENLEE TOOL CO. cA ®E 
2028 Columbia Ave., Rockford, Illinois 

Circle Item 64 on Tech Data Card 
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Coming in the November 

Broadcast Engineering 

TV Transmitter Proof of Performance 

Understanding and Using the Field Intensity Meter 

45 Years of Broadcasting 

Making a Site Test 

Engineers' Exchange 

Washington Bulletin - and other interesting and informative 
features and departments 

Reserve your copy now! Just fill out and send us the 
convenient subscription form bound in this issue - 
you'll receive the Broadcast Engineer's Maintenance 
Guide free of charge. 

BROADCAST ENGINEERING 
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RADIO STATION WFOX 
LOVES REK-O-KUT 
Engineer Edward Willie depends on Rek -O -Kut turntables, 
as he has for over a decade to deliver the finest in recorded 
sound for his disc jockey shows. Hundreds of radio stations 
use Rek -O -Kut turntables. They operate with the same clock - 
like precision for many years. Owning a Rek -O -Kut is a 
long -term love affair. 

ALMOST EVERYBODY 
LOVES REK-O-KUT 

11 11 11 , r , 11 , 11 11 1, 

REK -O -KUT B -12H TURNTABLE $165.00 
Three speed. Noise level: -59 db below average recording 
level. Wow and flutter: 0.085% RMS.. Custom -built, heav} 
duty Hysteresis Synchronous motor for constant speed anc 
"hush" performance. On -off signal indicator. Less tone arrr 
and base. 

KOSS REK-O-KLIT 
2227 N. 31st Street Milwaukee, Wisconsir 53208 

Circle Item 65 on Tech Data Card 
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Professional Services 
a1 NH ER I= 

VIR JAMES 
CONSULTING RADIO ENGINEERS 

Applications and Field Engineering 
345 Colorado Blvd. 

Phone: (Area Code 303) 333.5582 

DENVER, COLORADO 80206 
Member AFCCE 

JAMES C. McNARY 
Consulting Engineer 

National Press Bldg. 
Washington 4, D. C. 

Telephone District 7-1205 
Member AFCCE 

LAWRENCE BEHR ASSOCIATES, Inc. 
RADIO ENGINEERING CONSULTANTS 

AM - FM - TV - CATV 
LAWRENCE BEHR, PRESIDENT 

2501 East Fourth Street 
Greenville, North Carolina 

919-PL 8 -3966 
SBE NCAB IEEE 

OSCAR LEON CUELLAR 
Consulting Radio Engineer 

AM -FM -TV 
411 Phoenix Title Building 623-1121 

Directional Antennas Design 
Applications and Field Engineering 

Tucson, Arizona 85701 
Member IEEE 

CARL E. SMITH 
CONSULTING RADIO ENGINEERS 

AM, FM, TV and CATV 

8200 Snowville Rood 
Cleveland, Ohio 44141 

Phone: 216.526 -4386 

Member AFCCE 

CAMBRIDGE CRYSTALS 

PRECISION FREQUENCY 

MEASURING SERVICE 
SPECIALISTS FOR AM -FM -TV 

445 Concord Ave. Phone 876 -2810 
Cambridge, Mass. 02138 

AMPEX HEAD ASSEMBLY RECON- 
DITIONING SERVICE for all Ampex 
professional model recorders. This 
professional service features precision 
relapping of all heads for maximum 
head life. Your assembly is thoroughly 
cleaned and guides are replaced as re- 
quired. Price includes optical and 
electrical inspection and complete 
testing on Ampex equipment in our 
plant. Full track or half track assem- 
blies . $35.00. One to two day serv- 
ice. "Loaner" assemblies available, if 
necessary. LIPPS, INC., 1630 Euclid 
St., Santa Monica, California 90404. 
(213) EX 3 -0449. tf 
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Barnett F. Goldberg, P.E. 
CONSULTING ELECTRONICS ENGINEER 

AM, FM & TV 
APPLICATIONS AND FIELD ENGINEERING 

ACOUSTICS AND VALUATION- APPRAISAL 
WORK 

803 -253 -8347 
1138 BULL STREET, COLUMBIA, S.C. 29201 

VIDEO TAPE RECORDER 

AUDIO HEAD ASSEMBLY SERVICE 

Precision relapping of all heads and 
supporting posts, including cleaning 
and testing. Ampex head assembly 
with "cue" tracks, $75.00 complete. 
RCA units also relapped. One to two 
day service. LIPPS, INC., 1630 Euclid 
St., Santa Monica, Calif. 90404. (213) 
EX 3 -0449. tf 

Classified 
MI MI MI NB ON =I MI 

Advertising rates in the Classified Sec- 
tion are ten cents per word. Minimum 
charge 1s $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 manu- 
facturer. Display advertising must be 
purchased in such cases. 

EQUIPMENT FOR SALE 

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. 1 -64 tf 

Ampex Head Assemblies for 300 and 400 
series recorders reconditioned. Service 
includes lapping and polishing all three 
head stacks, cleaning entire assembly, 
readjusting and replacement of guides, 
and realignment of stacks as to azimuth 
and zenith. Full track assemblies -$60.00. 
Taber Manufacturing & Engineering Co., 
2619 Lincoln Ave., Alameda, California. 

5 -64 tf 

Audio Equipment bought, sold, traded. 
Ampex, Fairchild. Crown, McIntosh, Vik- 
ing. F. T. C. Brewer Company, 2400 
West Hayes Street, Pensacola, Florida. 

3 -64 tf 

Television /Radio /communications gear of 
any type available. From a tower to a 
tube. Microwave, transmitters, cameras, 
studio equipment, mikes, etc. Advise 
your needs -offers. Electrofind Co., 440 
Columbus Ave., NYC. 212 -EN- 25680. 

8 -64 tf 

COMMERCIAL CRYSTALS and new or 
replacement crystals for RCA, Gates. W. 
E., Bliley, and J -K holders; regrinding, 
repair, etc. BC -604 crystals; also service 
on AM monitors and H -P 335E FM mon- 
itors. Nationwide unsolicited testimonials 
praise our products and fast service. Eid- 
son Electronic Company, Box 96, Temple. 
Texas. 5 -64 tf 

AMPEX 350 SERIES reconditioned cap- 
stan idlers for $7.50 exchange. Send us 
your old ones, or order them for $10.00 
and get $2.50 back after sending the old 
ones in. Ours have new bearings, the 
rubber softened and surface precision 
ground. TABER MANUFACTURING & 
ENGINEERING CO., 2619 Lincoln Ave., 
Alameda, California. 1 -65 12t 

AMPEX 350 SERIES reconditioned cap- 
stan drive motors (BODINE NCH -33 only) 
$85.00 exchange. Send us your old one, 
or order for $100.00 and get $15.00 back 
after sending old one in. Ours have new 
bearings and rewound stator. Package 
motor well. TABER MANUFACTURING 
& ENGINEERING CO., 2619 Lincoln Ave., 
Alameda California. 1 -65 12t 

CO -AXIAL CABLE Heliax, Styroflex. 
Spiroline, etc. Also rigid and RG types in 
stock. New material at surplus prices. 
Write for list. Sierra -Western Electric Co., 
Willow and 24th St., Oakland, Calif. 
Phone 415 832 -3527. 5 -65 tf 
Conrac TV Monitors for sale. 3 -27 ", 2- 
21", 1 -17 ", 3 -8 ". All encased and in 
good condition. GPL PD -150 camera and 
control unit. Best offer on any or all. 
F & B /CECO, Inc., 315 West 43rd Street, 
New York City, Mr. Zuch. Phone: JU 
6 -1420. 8 -65 tf 
Three complete Speedy -Q Sound Effects 
Libraries, mostly new, worth $384.00 now 
$175.00 FOB, Hollywood. Write Gold Star, 
6252 Santa Monica Blvd., Hollywood, 
California. 9 -65 3t 

Everything in used broadcast equip- 
ment. Write for complete listings. Broad- 
cast Equipment and Supply Co., Box 3141, 
Bristol, Tennessee. 11 -64 tf 
New and Recondtioned Remote Pickup 
and 2 -way radio equip., Fire and Police 
Receivers. All brands and models. Sales 
Manager, Box 238, Phone 817 -594 -5171, 
Weatherford, Texas. 5 -65 12t 

Audio Equipment - Ampex, Altec, Fair- 
child, Langevin, Neumann, etc. Trades. 
New and used. Get our list. Audio Dis- 
tributors, Inc., 2342 S. Division, Grand 
Rapids, Michigan. 7 -65 6t 

TAPE -A -THON - Continuous -play tape 
players /pre -amp 7" reels, 33,á I.P.S. in 
case, used, very good condition, $75.00 
each; two or more, $60.00 each. Write 
Broadcast Engineering, Dept. 129. 10 -65 It 
Signs, Nameplates, Labels. Badges, Tro- 
phies and Plaques. Seton Corp., Dept. 
BREN, New Haven, Conn. 06505. 10-65 lt 
FREQ. METER Lavoie LA -70B, 10KC to 
92 MCS, 3 KMC on harmonics, locked 
oscillator type, in line read -out, like new, 
write L. R., Drawer E, Alamogordo, N.M. 

10 -65 It 
Will sell our inventory of surplus mica 
fixed capacitors at 50% of regular trade 
net price: G -4: two .0005, one .0008; G-3 
seven .0008, two .002, two .0012, one .001; 
G -2 one .0007; G -1 six .0001 (good for 
padding). Also have twenty Jennings 
UCSX 20 -675 mmf. variable vacuums. 
Will sell for $65 each F.O.B. All above 
guaranteed like new. Contact: Chief En- 
gineer. WCOJ, Coatesville, Pa. 19230 or 
call 215 -384 -2100. 10 -65 It 

Employment 
NM I MI I= - - MI v 

Leading business publication has imme- 
diate opening for technical writer /editor. 
Background in electronics, good knowl- 
edge of grammar, experience in broad- 
casting are essential. Send resume to Box 
138, BROADCAST ENGINEERING. tf 

Business Opportunities s IM - NS - - - IN= - =I 
INVESTOR NEEDED - for new AM in 
800,000 midwest profitable market. $60,- 
000. Box 139, Broadcast Engineering. 

10 -65 lt 

EXCLUSIVE FRANCHISE 
Amazing new liquid plastic coating used 
on all types of surfaces interior or ex- 
terior. Eliminates waxing when applied 
on Asphalt Tile, Vinyl, Linoleum, Vinyl 
Asbestos, Hard Wood, and Furniture. 
Completely eliminates painting when ap- 
plied to Wood, Metal, or Concrete sur- 
faces. This finish is also recommended for 
boats and automobiles. 

NO COMPETITION 
As these are exclusive formulas in de- 
mand by all businesses, industry and 
homes. No franchise fee. Minimum in- 
vestment -$300. Maximum investment - 
$7,000. Investment is secured by inven- 
tory. Factory trained personnel will help 
set up your business. 
For complete details and descriptive lit- 
erature write: 

CHEM- PLASTICS & PAINT CORP. 
1828 Locust, St. Louis 3, Mo. 

6 -65 14t 
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.9. L -u- 

TO THE 

NEW OA6E SOLID STATE SF -12 VIDEO 

SWITCHER -FADER 
Another Outstanding Value 
Available with the New Dage 520 

Broadcast Camera Chain and 
Program Center Control 

FEATURES 
2 Source Terminated Program Outputs 

Separate Preview Channel 

8 or 12 Input Models 

Additive and Non -Additive 
Mixing (switch selectable) 

Self Contained Regulated 
Power Supply 

Illuminated Push Buttons 

Stable solid -state circuitry provides excellent black and white or color 
performance, automatic sync insertion from live camera pick -up, 
transient -free push- button switching, bounce free fading and minimum 
cross talk. 8 or 12 camera inputs are available and program channel has 
two source terminated outputs. Any two non -composite local signals 
may be lap- dissolved, faded, super- imposed or instantly switched. 

Choose Dage Plumbicon or Vidicon 
520 Broadcast Camera 

More features 
Better resolution and detail response 

High picture stability 

Dage -Bell Corporation 
QAGIE 
BELL 

455 Sheridan Avenue Michigan City, InJiana 463O Dept. 30 -9 

A Subsidiary of Raytheon Company 
Circle Item 66 on Tech Data Card 
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Before RCA's new solid -state silicon recti- 
fiers became commercially available as 
direct plug -in replacements for mercury 
vapor and gas rectifiers, they had to be the 
best. At stake was RCA's reputation with 
the broadcasters. 

Now, after 1,000,000 hours of cumu- 
lative life tests on prototypes and same - 
socket plug -ins, RCA types CR273/8008, 
CR274/872A,CR275/866A/3B28are 
available for high -reliability performance 
in your broadcast equipment. 

Here are benefits you can count on 
when you use RCA Silicon Rectifiers: 

it pays 
to use 

the best 
1. NEW SOLID -STATE RUGGEDNESS -nothing 
to vibrate or deteriorate. 
2. INSTANT -ON -No warm -up time, no cool - 
down necessity. 
3. INTERFERENCE -FREE -No arc -backs, no 
rectifier "hash." 
4. LESS TO MAINTAIN -Long life- replace- 
ments minimized. 
5. LESS EQUIPMENT -No filament trans- 
former required. 
6. SAME -SOCKET REPLACEMENTS -Type 
numbers identical to those of your present 
mercury vapor and xenon rectifier types. 
RCA Silicon Rectifier plug -ins are available 
only through your RCA Industrial Distributor. 
Call him for price and delivery information. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 

Crcic Item 67 or Tech Data Corr' 
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